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1. IIEJTA U 3AJTAYA TUCTTATLIAHBI

OcHOBHas LeJib YIeOHON TUCIMILINHEL "OUINKO-XUMHIECKAE METOIBI aHanu3a" COCTOUT
B IIpHOGpeTeHUH OYXYIIMMH CHENMATACTaMH HABBIKOB MO IPaKTAYECKOMY OCYIIECTBJICHHIO
BETEPHHAPHOTO, BETEPUHAPHO-CAHUTAPHOTO U (pUTO-CAHUTAPHOTO KOHTPOJIA B rOCY AAPCTBCHHBIX
nabopaTopusix, PHIOHBIX XO3siCTBaX, Ha TPaHCHOPTE, B TaMOXHE, B Jaboparopuix
BETEpHHAPHO-CAHHTAPHON 9KCIIEPTH3EI HAy4YHO-HCCIECAOBATENBCKHX BETEPHHAPHBIX
MHCTHTYTOB, BY30B; YMEHHM aHATH3MPOBATEH Pe3yJIbTaThL AccieOBaHHil, IPOBENCHHE QU3HUKO-
XUMHUIECKHX HecieoBaHmi B 06nacT nepepaboTKi ChIPb.

Hacrosmmii Kypc BKmouaeT B ce0s pasjensl HHCTPYMCHTAIBHBIX METOJIOB aHAIH3A.
JlaHHEI Kype COCTOMT H3 JICKIMOHHBIX H 1aGOpaTOPHO-IIPAKTHIECKHX 3aHATHH H JCTUTCA HA 2
cemecTpa. B mponecce 3aHATHE CTYACHTHI BHIIOIHAIOT KOHTPONBHEIC paGoTHL, KOJLIOKBHYMEIL,
OIIPOCHI TIO Pe3yJIbTaTaM KOTOPEIX C/Al0T: B 3 ceMecTpe - 3a4€T, B 4 CEMECTpE - 3a4eT.

TpeGopaHUA K YPOBHIO OCBOCHAA yueOHO# IpOrpaMMBL

i1 JOCTHIKEHHS TTOCTABIICHHOM e HeoOX0AUMO PEIUTh CISAYIOIHUE 3aMatH:

a) OOmeobGpasosaTenbHAad. [IpuoGpeTeHue 3HAHUA O dU3NKO-XIMHUECKMX METOIAX
aHANN3a U UX DPEMEHUMOCTH B 9KOJIOTHYECKAX MCCIEIOBAHMAX,

6) Ipuxnansas 3ajaua. [IpoBeeHUE SKCICPUMEHTAILHBIX HcclleJoBaHuil 10 H3YYECHUIO
KadecTBA CHIPHSl PACTHTENBHOTO IIPOM3BONCTBA, MOJYHYCHHE HABBIKOB IO OIICHKE KayecTBa
COCTOSIHHSA OKPYXXAIOMLIEH CPesIBl;

B) Coemuanehas 3ajmada. IIpuoGperenue ymeHu#t o oGpaboTke OKCIEPAMEHTANBHBIX
Pe3yJILTATOB. k

2. IEPEYEHD IULTAHMPYEMBIX PE3VJIGTATOB OCBOEHHA IO
JTACIUAILIMHE (MOYJIIO), COOTHECEHHBIX C ILTAHMPYEMBIMH
PE3VJIETATAMU OCBOEHUSI OBPA30OBATEJBHOM NIPOI'PAMMBI

B pesyibTaTe OCBOCHHS AHCIUIUIMHBL 06yuaromuiicss FOTOBUTCS K CIENYIOMHUM THIIaM
JIeATENHHOCTH, B COOTBETCTBHM € 00pa3’oBaTE/BHBIM CTAHIAPTOM ®I'OC BO HampaBjicHHE
noarorosku 06.03.01 Buonorus, npoduis 'eneTnka XHBOTHBX.

OGnacTh npodeCCHOHANBHOM IeATEIbHOCTH:

26 XuMudyeckoe, XHMHUKO-TEXHOIOrHIeCKoe MPON3BOACTBO

Tursl 33124 DpoQecCHOHANBHOM AeSTEILHOCTH:

e Hayumo-ucCIenoBaTe/IbCKHIi.

KoMmnerenuun oGyuaiomerocs, fopmupyemble B Pe3yIbTaTe 0CBOCHHS AUCITATIIHHBI

VI3yuenne TACHUIUTAHEI TOJDKHO COPMHUpPOBATH CIIEYIOIIHE KOMITETCHIIHH:

A) IIpodeccHoHaIbHbIe KOMIETEHIHH (1K)

IK-2 Crocof6eH IpAMEHATh HA NPAKTUKE MPHEMBI COCTABICHUS Hay4HO-TEXHHYECKUX
0T4eTOB, 0630pOB, AHATUTHYECKUX KapT M MOACHUTEIBHBIX 3AIKCOK, W37araTh ¥ KpUTHYECKH
QHATM3NPOBATh MONydaeMylo HHGbOpManmio M MNPE/CTABIATE pesyNbTaThl IOJNEBHIX H
n1a6opaTOpPHBIX OHOMOrMYECKHX UCCIIeIOBAHUH;

[IK-2.1 3Haer NOpPANOK YydeTa MAAHHBHIX H COCTABICHUA OTYETHOCTH IO OXpaHe
OKpY>KarolleH Cpe/ibl.

IK-2.2 ITpumenser COBpPEMEHHEIC HHPOPMaMOHHBIE TEXHOJIOTHH "
CHeNUATA3MPOBaHHBIE IPOTPAMMEI IS 06paGoTK\ TONYYEHHBIX AAHHBIX M IPOBENCHAI MX
6uonH$OPMALOHHOTO aHATH3A,;

[IK-2.3 AHaIM3HpyeT JaHHBIE K COCTABILET HAYYHO-TCXHHIECKUE OTHETRL

B) O6menpodeccnoHANbHbIE KOMIICTCHINH (OIIK)

OIIK-8 CrocofeH WHCIONB30BaTh METONBl cOOpa, 06paloTKH, CHCTEMAaTH3alMM K
NpeACTaBNCHUs TOJEBOH H naGopartopHOi HHGOpMAlMH, NPUMEHATH HABBIKH paboTel €
COBpEMEHHEIM 00OpY0BAHHEM, aHATU3UPOBATE IOy ICHHBIC pe3yNbTaTHL.



OTIK-8.1 Wcrnomb3yer MeTomsl cGopa, 06pabOTKH, CHCTEMAaTH3AUMM H IpPE/CTABICHHIA
noneroii 1 naboparopHoii HHGOPMAIUH

OI1K-8.2 IIpumenser HaBbIKH pabOTHI C COBPEMEHHEIM 0G0pyIOBaHHEM M QHATTM3HPOBATH
MOTyYEHHbIEC PE3YIbTAThI

3. MECTO JMCHHUILINHBI B CTPYKTYPE OIIOII

Iucipmmiaa 51.B.08 «DH3MKO-XMMIYECKHE METO/BI aHAIM3A» ABIACTCA JHCIATUIAHOH
Ga3oBOM uacTH (heCpaNBHOTO TOCYJApCTBEHHOro —00pa3oBaTeNBHOro  CTaHAAPTA IO
Hampaslernio moaroTopku 06.03.01 - «Gmonmorussy KBanu(puKanus (CTENeHb) BHITYCKHHKA —
"Gaxanasp", popMUpyeMOil yIaCTHHKaMHU 00pa30BaTEIbHBIX OTHOIICHUIA.

Ocpausaercs B 3,4 ceMecTpe.

II];aHHaSI JAUCIMILINHA OTHOCHUTCA K ITHKITY €CTECTBEHHOHAYYHBIX JUCLUIJINH.

4. OFLEM JUCIHILINHEI “®U3HKO-XUMUYECKHE METOAbL AHAJIA3A”

O6beM qHCHHUILTHALI “DH3INKO-XHMHYECKHE METOAbI aHaaH3a” I8 09HOH GopMEI

o0ydeHmns
Be c CemMecTpHI
Buj yueGHOI paboThI SRORESSoR 3 4
AyauTopHbBIe 3aHATHA (BCEro) 64 32 32
B Tom gucine: - - -
Jlexnuy, B TOM 4YHCIIE MHTEPAKTHBHBIE 32 16 16
thopMEI
Tpaxruyeckue 3apaTus (113), u3 Hux: 32 16 16
ITpakTHUeCKas MOATOTOBKA 8 4 4
CaMocronaTeabHas paboTa (Bcero) 80 40 40
Buj npoMexyTOYHOM aTTecTanuy (3a4er, Javer —1,2 3auer 1 3aver 2
9K3aMeH)
O6mas TPyA0EMKOCTh JaCHl / 3a4eTHEIE 144/4 7212 0
€AUHUIIBI
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6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHWS IS
CAMOCTOSATEJIBHOU PABOTHI OBYUAIOIIIUXCA IO AUCHUIINHE

6.1. MeTronuyeckne yKa3aHusi JJIsl CAMOCTOATEIbHOH paboThI

1. Meroguueckne ykaszaHus «OcHoBel DOXMA B nabopaTopHOM MpakKTHKE»
/bapemmee A.H. - CII6, Usp-Bo ®I'BOY BIIO "CII6I'ABM".-2015r. -23 c. 20 sx3. (Jlara
obpamenus: 18.03.2026)

2, YueOHO-MeTomuIecKoe mocobue «IIpuMeHeHHe (QU3MKO-XUMHUYECKHX METOIOB
aHaM3a NpH HCCICHOBaHHWHM BeTepHHApHHIX mHpemapatoB» /bapeimmer A.H. - CII6, Usn-o
OI'BOY BIIO "CII6IABM".-2016r. -28 ¢. 30 5k3. (Jlata o6pamenus: 18.03.2026)

3, YuebHO-MeTOOUUECKOE nOcoOHe «OCHOBHBIE NPHHIMNIE! (HUIHKO-XAMUYECKHUX
METOZOB aHAIM3a B JabopaTopHbIX ucciaemoBanusx» /Bapemnes A.H. - CII6, U3a-so ®I'BOY
BIIO "CII6T ABM".-2016r. -28 c. 30 3Kk3. (Jlara ob6pamenus: 18.03.2026)

6.2. JIutepatypa Ansa caMocToATEAbHOH padoThI

1. AHanuTHUCCKas XUMHA : ydeb.-MeTo. nmocobue mnda cryd. 1 xypca ®BM, BCO,
B3OK, BEPHA / coct. T. IL. JIynko [u zp.]; CIIGIABM. - CII6. : U3n-Bo CII6I'ABM, 2016. - 39
c. - 38-15. Komuecto — 200. ([lata o6pamenus: 18.03.2026)

2. AHauTHYeCKass XUMHUA [DNEKTPOHHEIN pecypc] : yuebHo-MeToau4IecKoe nocodue
s cryaeaTos 1 kypca ®BM, BC3, B3K, BBPuA / coct. T. I1. JIymko [u ap.]; CIIOBI'ABM. -
Canxr-IlerepOypr : CIIGI'ABM, 2016. - 39 c. Komuuectso — 0 .Ananutnyeckas xumus; Mertoa.
nocobue; CIIGIABM. OnexTpoHHBIE pecypchl: AHATUTHY. XUMUsL. Y 9e0HO-METOAMIECKOE
nocobue s cryneHToB [ Kyp OnekTpoH. Bepcrs ned. myoi.- JlocTyn M3 JOKaJbHOM ceTH 6-Ku
CII6TABM. (ara o6pamenus: 18.03.2026)

7. IEPEUEHH OCHOBHOM U TONIOJHUTEJBLHOMN JINTEPATYPHI,
HEOBXOJUMOM JIJISI OCBOEHUSA JUCITATLITAHBI
a) OCHOBHasl JIUTEPATYpA:

1. AnexcanjypoBa, T. I1. Ousuko-xuMHYeckre METOIB aHaNM3a : y4eb. -MeToJ,.
noco6ue / Anexcagaposa T. I1. - HoocuGupck : Msa-so HI'TY, 2016. - 48 c. - ISBN 978-5-
7782-2850-4. - Texct : snekrpoHHsHi // OBC "KoncynesranT crynmenTa" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785778228504.html (nara obpaneHus:
19.06.2025). - PexxuM pocTyna : 1o HOAIHCKE. '

8. IEPEYEHB PECYPCOB HH®OPMALMOHHO-TEJEKOMMYHHKAIIMOHHOM
CETH «MHTEPHET» HEOBXOJAUMBIE JUII OCBOEHUS AN CIUTLIVHBI
Jljist MOArOTOBKM K MpPaKTUYECKHM 3aHATHSAM M BBIIONHEHUS CAMOCTOSTEIBHOH paboThI
CTYJICHTEI MOT'YT HCIIOJIB30BATH clieAyronue MHTepHET-pecypChl:
1. www.xumuk.ru - caift 0 XuMuH
2.www.analit.belstu.by - sJ1ekTpoHHO-MeTOAMYECKUI KOMITTIEKC 110 aHAIUTUYECKOH XUMHUH
U QU3HKO-XMMIYECKHM METORAM aHaIu3a }
3. www.chem-astu.ru - yae6Hoe nocobue «Pu3nKo-XxUMHUYECKHEe METOABI AHATH3AY |
4. www.newchemistry.ru - HOBbIE XMMHYECKHAE TEXHOIOTHH ;
5. www.chem.msu.ru
6. www.anchem.ru - pocCHHUCKHI XMMHKO-aHATATHYECKUH opTan
7. http://www.ximicat.com
8. www.ximia.org - Bce 0 XUMHH
9. http://e-science.ru - TOpTaT ECTECTBEHHEIX HAYK
10. http://chem?21.info - cnpaBoYHHUK XMMHUKa
JIeKTPOHHO-0HOIHOTEYHBIE CHCTEMBI:
1. 3BC «CIIE['YBM»
2. DOBC «KOHCYNBTaHT CTYACHTA»

3. CopaBouHo-npaBoBas cucteMa «KoncympranTlImrocy




YausepcuteTckas nHdopMamonHas cucrema «POCCUA»
[onuotexcroBas 6a3a nanasix POLPRED.COM
Hayunas snektponnad 6udmuorexa ELIBRARY.RU
Poccuiickas navanag CeTb
DnexkTpoHHO-0u0MoTeuHas cucreMa 10lib
9. Basa JaHHBIX MEK/YHAPOIHBIX HHJIEKCOB HAVYHOIO nuTUpoBanus Web of Science
10. Onexrporssle xkHUrH wu3garenscTBa «IIpocnekt Haykm» aneKrpoHHas KHHMra
http://prospektnauki.ru/ebooks/
11. DnexkTpoHHEIE KHUTH U3J1aTENbCTBA «IIpocnext Hayxu»
http://prospektnauki.ru/ebooks/

12. Komnexkuusa «Cenbckoe XozgiictBo. Berepunapusa» um3nmarensctBa «Ksagpo»
http://www.iprbookshop.ru/586.html

NN

9. METOANYECKHE YKA3SAHUSA VIS OBYYAIOIIIUXCS IO OCBOEHUIO
JAUCHUAILIAHBI
Mertoguueckie peKOMEHIAUHMH IS CTYIEHTOB — 3TO KOMIUIEKC PEKOMEHIAIMi H
pasbACHEHMH, MO3BONAIOMMX CTYAEHTY ONTHMAIBHBIM 00pa3oM OpraHH30BaTh IIPOIECC
H3y4YCHHS TAHHOM JUCLIHIIIHHEL
ConeprkaHie METOTUICSCKHX PEKOMEHIAIMi, KaK MPaBUIO, MOXET BKIIFOYATh!

» CoBeTsl II0 IUIAHUPOBAHWIO H OpPraHM3aIllMM BpPEMEHH, HEoOXOAMMOro Ha H3yHCHHE
qucoumuael.  OIMHCAHHE IOCIEAOBATENbHOCTH AEUCTBHE CTYHNEHTa, WM «CLEHaphi
H3y4CeHUA TUCIUILINHEL.

V1pennee BpeMs SBJISETCS CaMBIM ILIOAOTBOPHEIM A yueOHo# pabotkl (¢ 8-14 gacoB),
3aTeM mocneobefeHnoe BpeMsa (c16-19 gacoB) u BeuepHee Bpemsa (¢ 20-23 wacos). Camblit
TPYIHBIA MaTepHal peKOMEHIyeTcs K M3Y4eHHIO B Hadalle KaXIOro BPEMEHHOIO HHTEpBaja
nocie orasixa. Yepes 1.5 gaca pabotsl HeobxoxuM nepepss (10-15 mumyT), depes 4 gaca
paboTHl HepephiB JOIDKEH COCTaBIATH 1 dac. UacThio HaydHOM OpraHM3alMy TPYyAa SBIACTCS
OBJIAJICHHE TEXHUKOM YMCTBEHHOIO TpyAa. B HOpMe CTYAEHT HODKEH YACIATE ydeHu:o okono 10
JacoB B JicHb (6 4acoB B BY3e€, 4 yaca — AoMa).

e Pexomenpanun no paboTe HaJ JIEKIHOHHBIM MaTePHAIOM

ITpu mOArOTOBKE K JIEKIMY CTYOEHTY PEKOMEHIYETCA:

1) mpocMOTpETh 3amUCH MPeAIIeCTBYIOMEH JIEKIUH W BOCCTAHOBHTH B IIaMATH, paHee
M3Y4eHHEIH MaTepHa; '

2) TI0JIe3HO POCMOTPETH U MPEACTOAINNI MaTepuan Oy Aymieil nexiuu;

3) eciu 3ajaHa caMOCTOATENbHAsA MpopaboTKa OTAENBHBIX (pParMeHTOB TEMBI IPOILIONH
JIEKIMH, TO €€ HAJO BHIIONHUTH HE OTKJIAABIBAs;

4) ICUXONOTHYECKN HACTPOUTHCA Ha JICKIHMIO.

Dta paboTa BKIIOYaeT JBa OCHOBHBIX JTala: KOHCIEKTHPOBAaHHE JIEKIMA H
MIOCIIEAYIONYIO paboTy Ha/l IEKIIMOHHBIM MAaTEPHAJIOM.

ITox KOHCIEKTHPOBAHHEM IIOAPAa3yMEBAIOT COCTABICHHE KOHCIEKTA, T.€. KpPaTKOro
IMCBMEHHOTO M3JIOXKCHHSA COJACpXaHWs uero-mubo (YCTHOTO BBICTYIUICHMS — DEUHM, JIEKIHH,
JOKNaJa ¥ T.II. MM IACEMEHHOTO MCTOYHHUKA — JOKYMEHTA, CTaThy, KHHIH M T.IL.).

Meromuka paGoOTHI NpH KOHCIEKTUPOBAHHM YCTHBIX BBICTYIUICHHI 3HAUMTENBHO
OTJIMYAETCH OT METOJUKH pabOThHI HpH KOHCTIEKTHPOBAHHH MHCBMEHHEIX HCTOUHHMKOB.

KoHCIeKTHpyS MHCHMEHHBIE MCTOYHMKH, CTYACHT MMEET BO3MOMKHOCTH HEOJHOKDATHO
NPOYUTATh HYXXHEIH OTPBIBOK TEKCTa, MOPa3MBICHIHTL Haj HAM, BBIICIHTH OCHOBHBIE MBICIIH
aBTOpa, KpaTko COpMyIHpOBaTh HX, a 3aTeM 3amucarhb. [Ipm HEOOXOAMMOCTH OH MOXET
OTMETHTb M CBOE OTHOLIEHHE K 5To# Touke 3peHus. Ciymnas >ke JIEKIMIO, CTYACHT OOMNbImyio
4acTh KOMILIEKCA YKA3aHHBIX BhIlIe paboT MOKEH OTKIIAJBIBATE HA JAPYro€ BPeEMS, CTPEMSCH
ACIONB30BATh KAXIyI0 MUHYTY Ha 3allMCh JEKIWH, a HE Ha €€ OCMBICIICHHE — JUIA 9TOTO yXKe He
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ocTaeTcs BpeMeHH. [103TOMy TpM KOHCIEKTUPOBAHHH JEKIMH PEKOMEHIYeTCs Ha KaXIoH
CTpaHHUIIE OTAEIATH IOJS IS TIOCIEAYIOIINX 3anKCell B IONONHEHUE K KOHCIIEKTY.

3amdcaB JEKIMIO WIH COCTABHB €€ KOHCIIEKT, He CleyeT OCTaBIATh paboTy Hax
JEKIHOHHEIM MATEpHAIOM OO Havajia HOJTOTOBKH K 3adeTy. HyXHO mpojenarh Kak MOXHO
paHplne Ty paGoTy, KOTOpas CONPOBOKAAET KOHCIEKTHPOBAHHE MHUCHMEHHBIX MCTOYHHKOB H
KOTOPYIO He YAAIOCh C/IENIATH BO BPEMsl 3aIlHCH JIEKIIHH, - IPOIECTh CBOM 3aIKCH, pacmudpoBan
OTJIENIBHEIE COKPAIEHHs, IIPOaHATTH3MPOBATh TEKCT, YCTAaHOBUTH JIOTHYCCKUE CBI3H MEXIY €ro
3NEMEHTaMH, B PAIE CIy4aeB MOKa3aTh MX rpadMdIecKH, BBIIEIUTE INIABHBIC MBICIH, OTMETHTD
BOIIPOCHI, TpeOyiollpe NONONHHTENBHOH 06paboTKM, B  YacTHOCTH, KOHCYJIbTallMH
Ipeno/iaBaTens.

TIpu paGoTe HaJ TEKCTOM JIEKIUH CTYIEHTY HE00X0IuMO 06paTHTE 0c000e BHUMAHNE HA
HpoGIIeMHBIE BOIIPOCH], ITOCTABICHHBIE IIPENIONABaTEIeM P YTEHHH JICKIHH, a TakXkKe Ha €ro
3a7aHus U peKOMEHIAIH.

Jina Kaxmoil NEKIMH, NpaKTHYECKOTo 3aHATHA M JabopaTopHOH paGoThI npmao;uncz
HOMEp, TeMa, MEepPeueHb pacCMAaTPHBAEMBIX BONPOCOB, O0BeM B 4acaXx M CCBUIKH Ha
PEKOMEHYEMYIO HTepaTypy. Jlst 3aHsTHI, IPOBOIYMEIX B HHTEPAKTHBHBIX (GopMax, NOKHA
YKa3BIBaThCA MX OPraHM3alMOHHAs (opMa: KOMIBIOTEpHAs CHMYISIMS, JENOBAs MIM POJeBasd
Urpa, pa3bop KOHKPETHOH CUTyalluy U T. 1. ‘

3amucaB JTEKIHIO WIH COCTAaBHB €€ KOHCIEKT, He CIeAyeT OcCTaBiATh paboTy Han
JIEKIIMOHHEIM MAaTEpHAajiOM JI0 Hadana MOATOTOBKH K 3adeTy. HyXHo mpojenars Kak MOXHO
paHbIie Ty paGoTy, KOTOpas CONPOBOXKIACT KOHCIIEKTHPOBaHWE NMHUCHMCHHBIX HCTOYHHKOB U
KOTOPYIO HE YAAIOCh CAENaTh BO BPEMsl 3aIliCH JIEKIIHH, - IPOYECTh CBOM 3aMUCH, paciudpoBas
OT/eTbHEIE COKPAIlEHH, IPOAHATH3NPOBATh TEKCT, YCTAHOBUTD JIOTHYESCKUE CBA3U MEXAY €ro
3JIEMEHTAMH, B PANE CIy4aeB MOKa3aTh MX rpadMIecKH, BEIICIUTE INIaBHBIC MBICIH, OTMETHTD
BONPOCHL, TpeOyIoIue IONMONHHUTENbHOH 006paGoTKM, B  YaCTHOCTH, KOHCYJIBTallMH
IIpernoiaBaTens. :

* PexomeHmanuu 1Mo MOATOTOBKE K IIPAKTUYECKHUM 3aHATHAM:

IIpaxTHyeckre (CEMUHAPCKYE) 3aHITHS COCTABIIAIOT BaXHYIO 9acTh NpodeccroHambHOR
DOATOTOBKM cTyHeHToB. OCHOBHAS LENb HPOBEACHMS MPAKTHYECKUX (CEMHHAPCKHX) 3aHATHH -
(GOpPMHEpPOBAHHE Y CTY[EHTOB aHAIUTHYSCKOr0, TBOPYECKOTO MBIILICHHS [yTeM NPHOOPeTCHHUS
IPAKTHYECKAX HABBIKOB. TaK K€ MPAKTHYCCKME 3aHATHS IPOBOMIATCA € LENbIO YLIyONeHHs H
3aKpeIUICHHs 3HAHUM, MOMy4eHHEIX Ha JIEKIMIX H B MPOIECCE CaMOCTOSTENbHOM paboThl Haj
HOPMATMBHEIMH JOKYMEHTaMH, yueGHoM W HayuHoli jmreparypod. Ilpm moarorTopke K
TIPaKTHYECKOMY 3aHATHIO JUIA CTYIEHTOB HEOOXOMMMO M3ydHTh WA IOBTOPUTH TEOPETHIECKHH
MaTepuall o 3aJaHHOH TeMe.

IpH MOArOTOBKE K MPAaKTHYECKOMY 3aHATHIO CTYACHTY PEKOMEHAYETCS npnz(epmnna'mcx
CIICYIOIIEro allrOpHuTMa:

1) 03HaKOMHTECS C IIAHOM IPEACTOSIIETO 3aHATHS,

2) mpopaboTaTh JIMTEPATYpHBIE HCTOYHHMKM, KOTOphle OBUIM PEKOMECHIOBAHBI M
03HAKOMHTHCS C BBOJHBEIMH 3aMeYaHISAMH K COOTBETCTBYIOIIHM pasjieiam.

MeToaudeckue yKka3aHus K MPaKTHYECKAM (CEMHHAPCKHM) 3aHATHSM I0 THCHHIUIMHE
Hapsazy ¢ paboueil mporpammoit H rpaguxom yueGHOro mpoiecca OTHOCATCS K METOMMYECKAM
JIOKyMEHTAM, OIpPe/ISIISAIONINM YPOBEHb OPTaHM3allMH U KauecTBa 00pa30BaTeIbHOTO Mponecca.

CoJepanue MPaKTHIECKUX (CEMHHAPCKUX) 3aHATHN (HKCHpYeTcs B pabouux y4eGHBIX
TporpaMMax JIUCIMILIFH B pasfenax «[lepedeHn TeM MpaKTUIeCKUX (CEeMHHAPCKHUX) 3aHSTHIY.

Baxknreiimeit cocTapisomen mo6oit GopMbI IPaKTHIECKUX 3aHATHH SBJSIOTCS 3aJaHH.
OcHOBa B 3afIaHHMH - IPHMEP, KOTOPEIN pasGupaeTcs ¢ MO3ULMH TEOPYH, PA3BUTON B JIEKIMH.
Kak npaBuiio, OCHOBHOE BHEMaHHE yAenieTcs GOpMUPOBaHHMIO KOHKPETHBIX YMEHHH, HAaBLIKOB,
4TO H ONpEJENIeT COIEPKAHHe AESTeNBHOCTH CTYICHTOB - pelleHHe 3ajad, JlabopaTopHeIe
pa6oThl, YTOUHEHNE KATEropuif ¥ MOHATHH HayKH, SBJIIOLIMXCS MPEJNOCBUIKON IPaBHILHOTO
MBIIUIEHUS H DEYH.

T[MpakTHyeckue (CEMHHAPCKUE) 3aHATHSA BHIIOIHAIOT CIIEAYIOMHE 3aAa4H:



- CTHMYIMPYIOT pErylIspHOe U3yUeHHEe pEeKOMEHAYEeMOH JHMTEpaTyps, a Takoke
BHMMATENLHOE OTHOIICHHUE K JICKIIMOHHOMY KYpCY;

- 3aKpENIAIOT 3HAHWs, IOJyYEHHEIE B IIpolecce JICKIUOHHOro Oo0ydeHHs H
CaMOCTOATENBHOM pabOTEI Haj TUTEPATYPOH; '

- PacIIUPAIOT 00BEM NPOodecCHOHATEHO 3HAYMMBIX 3HaHHH, yMEHUH, HAaBEIKOB,

- MO3BOJIAIOT IPOBEPUTH MPABHIBHOCTE paHee MOTyUYEHHBIX 3HAHWA;

- IPUBUBAIOT HABBIKHA CAMOCTOSTEILHOTO MBIILICHHS, YCTHOTO BBICTYIIICHHS,

- cocOOCTBYIOT CBOGOTHOMY ONEPHPOBAHHIO TEPMHHOJIOTHEIH;

- OpPemOCTABIAIOT NPENOJaBaTelll0 BO3MOXHOCTE CHCTEMATHYECKH KOHTPOJIHPOBAThH
YPOBEHb CaMOCTOSTENEHON paboTHl CTyZEHTOB.

Meroquueckre yKasaHHsS K IPAKTHYECKUM (CEMHHApCKUM) 3aHATHAM [0 JAUCHHIUIMHE
IOMKHEI OBITH OPHEHTHPOBAHBI HAa COBPEMEHHBIC YCIOBHS XO3HCTBOBaHMS, NECHCTBYIOIIVE
HOpMATHMBHEIE JNOKYMEHTEHI, MEepelOBEIE TEXHONOTHM, Ha IOCIEAHHE JOCTHXKEHWs HAyKH,
TEXHUKH ¥ MIPaKTHKU, Ha COBPEMEHHBIE NPEJICTABICHUS O TEX WM MHBIX SBICHHAX, H3y4aeMoi
JIEeUCTBUTENEHOCTH.

JlaGopatopHsle paGOTH COCTAaBIAIOT BaXXHYIO 4acTh NpodeccHoHaNLHON IIOI[I‘OTOBKH
cryaeHToB. OHHM HampaBleHBl Ha OKCIEPHMEHTAIBHOE IOATBEPXKICHHE TCOPETHIECCKUX
TIOJIOMKEHUHA U popMupoBaHUe YUeOHBIX ¥ MPO(ECCHOHANBHBIX IPAKTHYECKHX YMEHHH.

BrmmosnHeHue cTyAeHTaMu 1abopaTOPHBIX paboT HallpaBIeHO Ha:

- 0600IIeHHE, CHCTEMATH3ALKIO, YIIIyOJIeHHE, 3aKpEIUIEHAE NOTyYEHHBIX TCOPETHIECKUX
3HAHUI 10 KOHKPETHBIM TeMaM JYCHHUILIHH;

- hopMupoBaHHE HEOOXOAUMBIX MPOHeCCHOHAIBHEIX YMEHHH H HABHIKOB,

JIMCIVMIUIMHE]L, 1O KOTOPHIM IUIAHMpPYIOTCHS JabopaTopHbie paboOTHI M HMX OOBEMEI,
onpezeiAIoTes pabounMy yIeOHBIME IUIAHAMH.

Meroauyeckue yka3aHHs 110 TMPOBEAEHUIO JTa0OpaTOPHEIX paboT paspabaTHIBaIOTCA Ha
cpok aefictBus paGodeil ygaeGHOM MpOrpaMMEI H BKIIOYAIOT:

- 3aryaBMe, B KOTOpOM YKasbiBaeTca BHA paboTHl (1abopaTopHas), ee nopﬂnKOBLm
HOMep, 00BeM B yacaXx H HAUMEHOBAHHUE;

- b paboThI,

- IpeMeT U coJiepaaHue paboTsl;

- 060opyZnoBaHue, TEXHHYECKHE CPENCTBA, MHCTPYMEHT;

- NOPAAOK (TIOCTIeAOBATENHLHOCTD) BHIIOIHEHHS paboTEI,

- IpaBHJa TEXHUKH OE€30MAaCHOCTH MW OXpaHbl TpyAa Mo JaHHOH pabore (mo
HEOOXOAUMOCTH);

- o01Me mpaBsmiia K oGOpMIIEHHIO paboThI;

- KOHTPOJIBHBIE BOIIPOCHI;

- 33J1aHHUH;

- CIIMCOK JTUTEPATYPHI (110 HEOOXOAUMOCTH).

Conepxanne nabopaTopHEIX pabor ¢uxcupyercs B paGoumx y4eOHBIX nporpamwax
JIMCHMIUTHHE B paszaene «[lepedeHs TeM n1abopaTOpHBIX paboTy.

IIpn nnaHupoBaHuK J1aGOPATOPHEIX PaboT CIEAYeT YyIHTEIBATh, YTO HApAAY C BeAyIuei
NENBI0 - IOATBEPXKICHAEM TEOPETHYECKUX IONOXKCHHH - B XOJE BBINOJNHEHHS 33JaHUA Y
CTYIEHTOB (OPMHpYIOTCH MpPAaKTHYECKHE YMEHMS M HaBHIKH OOpameHHs ¢ jabopaTOopHEIM
060pyIOBAaHHEM, amIapaTypoil ¥ Op., KOTOPBIE MOTYT COCTaBIATh YacTh NpOodeccHoHanbHON
NIPaKTHYECKON IOATOTOBKH, a TakXe HCCICH0BATeNbCKHE yMEHHs (Habmonarb, CpaBHHBATH,
aHANIM3UpPOBATh, YCTAHABIUBATH 3aBHUCHMOCTH, JENAaTh BEIBOJLI ¥ 0000IIEHHUs, CaMOCTOATENEHO
BECTH MCCIEA0BaHIE, OQOPMIIATE PE3YILTATHI).

CocraB 3ajgaHmil jig naGoparopHO#t paGoTBl NOIDKEH OHITH CIUIAHHPOBAH C TaKUM
pacgeToM, 49ro0bl 3a OTBEACHHOE BpEMs OHH MOIJIH OBITh Ka4YeCTBEHHO BBINONHCHEI
OONBIIMHCTBOM CTYAEHTOB.

JlaGoparopHas paboTa Kak BHA y4eOHOrO 3aHATHA AOJUKHA MPOBOJUTHCH B CTIEIUANLHO
obopyoBaHHEIX Y4eOHBIX Jaboparopusix. HeoOXOIMMBIMH CTPYKTYPHBIMH 3IEMEHTaMH
naGopaTopHO# palOoThl, IIOMEMO CaMOCTOSTEJBHON MAEATENBHOCTH CTY/CHTOB, SBIAIOTCA
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MHCTPYKTaX,, NPOBOJMMEIH IIpemojiaBaTelieM, a TaKXe OpraHu3aius 0o6CyKIeHns HTOTOB
BBIIOJIHEHHS JTa00paTOpHOH paboTEL

BEInoHeHHIO 1a60opaTopHeX paboT IpeecTByeT NpOBepka 3HAHHH CTYNCHTOB - HX
TEOPETHYECKO}H FOTOBHOCTH K BHINOJHEHHIO 3a/1aHMA.

* PekoMeHAanuu 1o paboTe ¢ TMTEPaTypoi.

PaGoTa ¢ JATEPaTypOil BaXHBIA TAll CAMOCTOATENBHON pabOTH! CTYJEHTA IO OCBOCHHIO
IpesiMeTa, CIOCOGCTBYIOMUN He TONBKO 3aKPEeIUICHAIO 3HAHMH, HO M PACIIHPEHHIO Kpyrosopa,
YMCTBEHHBIX CIIOCOGHOCTel, MAaMATH, YMEHHIO MBICIUTh, U3IAraTh ¥ TMOATBEPXKIATbH CBOM
IMIOTe3sl M WaeH. KpoMe TOro, pasBUBAIOTCA HABHIKH HAYTHO-HCCIENOBATENBCKON PAOOTEL
HeoOXoMBbIe B AalbHeR e npodeccuoHaNbHON AeATENbHOCTH.

TIpucTymas K W3yYEHHIO JMTEPATyphl MO Teme, HeOOXOJHMO COCTABIATH KOHCIICKTSI
BLITTHCKH, 3aMeTKH. KOHCIIeKTHpOBaTh B 00sA3aTENBHOM IOpPSAKE CleyeT TPYABI TEOPETHKOB,
KOTOpHIE [O3BOISIOT OCMBICIATH TeopeTHyeckuit 6asuc mccneoBaHud. B OCTaTBHOM MOXHO
OTpPaHMYHTLCS BHIIMCKAMU M3 M3YUCHHEIX MCTOYHHMKOB. Bce BBIIMCKM, IXMTAaThI 00s13aTeNnBEHO
JOIDKHBI MMETh TOUHBIH «06paTHBIH afpecy (aBTop, Ha3paHHe paboThl, FOX M3/IaHKA, CTPAHHIA 1
T.71.). XXenaTepHO HAIKCATh COKPANICHHOE HA3BAHKE BONIPOCA, K KOTOPOMY OTHOCHTCS BBRITMCKA
uin murata. Kpome TOro, HeoOXONMMO HAyYWThCS Cpasy K€ COCTaBIiATh KapTOTEKy
CIeIMANLHON JUTEPaTypsl H NyOJIMKanuii HCTOYHUKOB, KaK IPEIJIOKEHHBIX IpernojaBaTeieM,
TaKk ¥ BHIABICHHBIX CAMOCTOATENBHO, a Taloke OOpaTUThCA K 6n6nnorpa(pn§ecxum
CIIPABOYHMKAM, JETONMCH JKYPHANBHBIX CTaTell, KHWKHOH JIETOMHCH, pedepaTHBHEIM
xypHanaM. Ilpa 3ToM myGnUKalMy HCTOYHUKOB (CTaTel, HA3BaHHMS KHUI M T.J.) IHCATh HA
OTAENBHEIX  KapTOuKaX, 3alONHATh  KOTOphle  HEOOXOMMMO  COTNIaCHO — NpaBUIiaM
6ubmmorpaduyeckoro omucaHusa (Gbamuius, WHHIUANE! aBTOpa, Ha3BaHHC pabotel. Mecto
W3aHMs, W3JATENBCTBO, TOI M3IAHMSA, KOJIMYECTBO CTPAHMI, a /Ul JKYPHANBHBIX CTaTed —
Ha3BaHHE XypHAla, ToJ H3[aHWd, HoMepa cTpaHul). Ha kaxmo# kapTouke nenecoodpa3Ho
(PMKCHpPOBATH MBICIb aBTOPA KHMIH WM (QaKT U3 3TOH KHMTH JHIIb IO OJTHOMY KOHKPETHOMY
Bompocy. Eciu B pabote, faxe B ToM e ab3ane wm ¢pase, comepxarcs eme CYXKICHUS HIH
(aKTEI O APYTOMY BOIPOCY, TO HX CIEAYET BHIIHCHIBATE HA OTACIBHYIO KApTOUKY. Hanoxenne
JIOIDKHO GBITH CKATHIM, TOUHBIM, 63 CyOBheKTHBHEIX oneHOK. Ha 060poTHOH CTOPOHE KapTOUKH
MOJKHO JIeJIaTh COOCTBEHHBIE 3aMETKH O JaHHON KHHI€ UM CTaThe, €¢ COACPKAHUH, CTPYKTYPE,
0 TOM, Ha KaKMX MCTOYHHMKaX OHA HalMcaHa u 1p.

+ PaspacHEHHs 1O MOBOAY paboOTHI ¢ KOHTPOJIBHO-TECTOBBIMH MaTepHallaMH II0 Kypcy,
PEKOMEH/IAIIMH TI0 BEITONHEHUIO JOMALIHHX 3a/laHuH.

TecTHpOBaHME - 3TO IPOBEPKA, KOTOpas MO3BOJSET ONPEAENIHMTER: COOTBETCTBYET JH
pealbHOe IOBEACHHE MPOrPaMMbl OXHIACMOMY, BEIIONHHUB CHENHANBHO nofo0paHHEI Habop
TectoB. TecT — 5TO BHINOJNHCHHE ONpEACTEHHBIX YCIOBHH M JelcTBU, HEOOXOMMMEIX A
npoBepky paboTs! TecTHpyeMot GyHKImyu Wi €€ JacTH. Ha KaXIbii BOIPOC MO JHUCUHMILTHHE
Heo6XO0MAMO TIPaBUIIBHO OTBETHT, BEIOPAB OJMH BapHAHT.

10. BOCIIUTATEJIbHASA PABOTA

B paMkax peanuzauEH JHCIHINIMHBl TNPOBOJMTCA BOCIHTATEsBHAL pabora s
dopMupoBaHKs COBPEMEHHOTO HAYYHOTO MHPOBO33PEHHA M CHCTEMEI 6a30BEIX IEHHOCTEH,
(hOpMHpOBaHHs U PA3BUTHS AYXOBHO-HPABCTBEHHBIX, IPAMIAHCKO-IIATPHOTHICCKHX HeHHOCTEH,
CHCTEMBI ACTETHUYECKHX M STHYCCKUX 3HAHHHM M IEHHOCTEH, YyCTAHOBOK TONEPAHTHOIO CO3HAHUA
B 0OmecTBe, (GOPMHPOBAHMS y CTYICHTOB NOTPEGHOCTH K TPYAy Kak MEpBOi XKHU3HEHHOM
HeoOXOUMOCTH, BHICINEH IEHHOCTH W TIABHOMY CHOCO0Y IOCTIKCHHS JXM3HEHHOTO yCIeXa,
JUIS OCO3HAHHUS COLMANBHOM 3HaUUMOCTH cBoeit Gymymeti mpopecenn.

11. IEPEYEHb HHOOPMAITNOHHBIX TEXHOJIOTU, NCIIOJIB3YEMBIX ITPH
OCYIECTBJIEHHU OBPA3OBATEJBHOI'O ITPOIECCA
B yueGHoM mporiecce M0 JUCIHUIUIHHE IPENyCMOTPEHO HCTIONB30BAHHE HHGOPMaALMOHHEIX
TEXHOJIOTHIi:
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v BCACHHC IIPAKTHICCKUX 3aHATHI ¢ WCITOJIb30BAHUEM MYJIbTHMEIMA,

v HHTCPAKTHBHEIE TEXHOJOTHH (IPOBEJEHME MAUATOrOB, KOJUIEKTHBHOE OOCYXIeHue
PasIMYHEIX MOAX00B K PEIIEHHIO TOM WM HHOI y4e6HO-NIpodeCcCHORANBHOM 3a/1auM);

v B3aHMOJICHCTBHE C 00YJaIONUMHUCS TOCPEACTBOM DIIEKTPOHHOMN MOYTEI;

v coBMecTHass pabora B OleKTpoHHOM MHGOpPManMOHHO-00pa3oOBaTENbHON — cpene

CII6GI'YBM: https://spbguvm.ru/academy/eios

11.1. TexH0JIOrHM NCKYCCTBEHHOI'0 HHTE/LIEKTA

Jlns MOArOTOBKH K MPAKTUYECKUM 3aHATHSIM U BHIIONHEHHS CAMOCTOATENbHOM pa60T51
CTYIEHTHI MOTYT MCIIOJIF30BAaTh HCKYCCTBCHHBIH HHTEIUICKT.

MCKyCCTBEHHBIM HHTEUIEKT — KOMIUIEKC TEXHOJOTHYECKHX pPEIICHHH, I103BOJIOLIMIA
AMMTHPOBATH KOTHUTHBHEIE QYHKIMHU YeloBeKa (BKI0Yas caMoo0ydeHne H IOUCK pelenni 6e3
3apaHee 3aJaHHOTO aJITOPUTMA) M MOJNYYaTh IPH BHIMOJHEHMH KOHKPETHBIX 3a/iad pe3yJbTaThl,
CONOCTABUMEIE, KAK MHHHMYM, C pe3yJbTaTaMH HMHTEIIEKTyalbHOH NEATEILHOCTH YCIOBEKA.
KoMmrulekc  TeXHONOTMYECKMX  pelleHdii  BKmouaeT B cebs  uMHGOpMANHOHHO-
KOMMYHMKAI[MOHHYIO HH(PacTPyKTypy, IporpaMMmHoe obecmedeHHe (B TOM 4YHCIE METOJB!
MaIIHHHOTO 06y4YeHH), MPOLECCHl U CEPBUCHI O 00paboTKe JaHHBIX M MOMCKY pemeHuil (Ykas
IIpesunenta Poccmiickoit ®@enepamuu ot 10 oxradps 2019 r. Ne 490 «O passutum
HCKYCCTBEHHOro uHTeUIeKTa B Poccuiickoii @enepanum»).

JlaHHEIf MOMy/Ib HaleleH Ha (OPMHPOBaHHE KOMIIETEHIMH B cdepe HCKYyCCTBEHHOTO
MHTEIUIEKTa, TO3BOJISIOIMX BEIMYCKHAKAM HCIIONB30BaTh M pa3paGarThiBaTh OTACIBHBIE METONBI
H TEXHOJNOIMH C YYaCTHEM HMCKYCCTBEHHOTO MHTCIUIEKTA, MO0 BIAJETh METOAOJIOTHYCCKAMH
acleKTaMH WCIONB30BAaHUS M paspabOTKH METOJOB M TEXHONOTHMH C WCIOJIB30BaHHEM
MICKYCCTBEHHOIO MHTEJUIEKTa H YCIELIHO IPHMEHSTh HX B CBOEH JEATEIBHOCTH, BIAJICTh BCEMHU
KOMIICTCHIMAMY, CBS3aHHBIMH C  PYKOBOJCTBOM  KOMIUIEKCHBIMM  PEIIEHHAMH  IIO
MCIIONB30BAHMIO U pa3spaboOTKE CHCTEM MCKYCCTBEHHOTO HHTEIIEKTa, B Takke objamarh
xsammdukanueit B cdepe ynpapmeHHs TPOCKTAMH M DPYKOBOACTBOM  KOJUIGKTHBOM
pa3paboTINKOB.

ITpu 3TOM B YACTH MCIOJBE30BAHHUSI CHCTEM MCKYCCTBEHHOTO MHTEJUIEKTa 00pasoBaTebHas
HporpaMMa JoJDKHa obecreduBaTh (HOPMHPOBAHME KOMIIETEHIIHH II0 PEINCHWIO TaKuX 3ajiad,
KaK IIaHMpOBaHHE, IPOTHO3UPOBAaHHE M MpPHHATHE DEIICHHH, aBTOMATH3alus PYTHHHBIX
IPOM3BOJACTBEHHBIX  ONEpalyif,  WCIOJB30BAaHME  ABTOHOMHOIO nHTenneKTyafILHoro
oGopynoBaHus U poOOTOTEXHHYECKMX KOMILIEKCOB, MHTEJUICKTYAIBHBIX CHCTEM yIIpaBJIeHm
JIOTHCTHKOH, MOBBIMICHHE Ge30MacHOCTH COTPYIHHUKOB IIPH BBIOJHEHHH IIPOM3BOACTBEHHBIX H
OW3HEC-IPOIIECCOB,  MOBBIUEHME JIOSIBHOCTH ¥ YNOBIETBOPEHHOCTH  IOTpebuTelnei,
ONTHMH3ALMs mporecca Mmoadopa M o0yueHHsS KagpoB Ha OCHOBE IIPHMCHEHHSI METOJOB
MalIMHHEOTO0 00y4eHHs, HeHpOCeTeBEIX MoOzelNel W METOIOB, CKBO3HBIX IHM(POBBIX
cyOTexHOMoruit HCKyCCTBEHHOTO MHTEILUIEKTA U JIP.

B uacTu pa3pabOTKM CHCTEM HCKYCCTBEHHOTO HHTEJUIEKTa 00pa3oBaTeNlbHAs IpOrpaMMa
IOJDKHA obecrednBaTh (GOPMHPOBAHKME KOMIIETEHIMH B 00NACTAX pa3paGoTKu M MPOTPaMMHOM
peaM3aIiy ArOPUTMOB; HCCIIENOBAHUIA aTOPUTMOB M MAaTEMATHYECKHX METO/OB; Pa3paboTKH
IPOTPaMMHBEIX M TEXHOJIOTHHYECKHX PEILICHHi; METONOB M TEXHOJOrui cbopa, XpaHeHHd H
00paboTKH MAHHBIX; pa3spalOoTKM  CHENHAIM3UPOBAHHOTO  aNNlapaTHOro obecnicueHu;
HOJTOTOBKH KBAaMM()MIMPOBAHHEIX KaZpoB B 00JAacTH HCKYCCTBEHHOTO MHTEI/UIEKTA Ha OCHOBE
METOJOB MAIIMHHOTO OOyYeHMs, HeHpOCETEBBIX MOAeNell M METOXOB, CKBO3HBIX LHM(POBEIX
cyOTeXHONOTH# HCKYCCTBEHHOTO MHTEILIEKTA U JIP. !

TeXHOMOTHH MCKYCCTBEHHOTO HHTEIEKTa HCIOJNB3YIOTCA Ha STane H3JI0KCHUSA HOBOTO
COZIEPKAHHS [0 TEME M ero 3aKpeIUICHHs depe3 CHCTeMy IIPOGNEMHBIX BOIPOCOB IO TeME,
JOTIONHHTENBHEIX YTOUHSIOMMUX ITPOGIEMHLIX BOIPOCOB U BLINONHEHHE MPOGIEMHBIX 3afaHHUH.
JIOTIOTHUTENHEIM METOUUECKUM MOAXO00M ABJIAETCA MCIIONB30BaHIE MOJIENH «IIEPEBEPHYTOE
o6yueHuey», KOTAa yJallHecs caMOCTOATENbHO H3Yy4aloT TeOPETHUECKUH MaTepHal JoMa, a Ha
ypoKe TIEpEXOJIAT K ero 06CcyXaeHHo B popmare GpOHTANBHOM Gecebl U 3aKPEIUICHHIO Yepes
peleHye 3aa4 B MEKporpyInmnax (o 4-8 4enoBek).
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Ipu opraHu3auy 3aHATHI MOAY/Ib MCKYCCTBEHHBI HHTEIICKT» QOJDKEH OBITH BKIIIOYCH
B KXI0€ MPAKTHYECKOE 3aHATHE, YTO 3HAYUTENBHO IOBBICHT X 3((EKTUBHOCTH, OCOOEHHO B
YacTH 00CYX/ICHHsI Y4eOHOro MaTepuaia, CaMOCTOSTENIFBHO OCBOCHHOIO OOYYJaroIUMCs OMa C
MOMOIIBI0 HHTEPHET pecypcoB. Pekomennyercs, 4roObl B 0OCYXICHHH NPUHAIM Y4acTHE BCe
ofy4aromuecs.

[lepeueHs pecypcoB ¢ CETH UHTEPHET:

1. Open Machine Learning Course https://mlcourse.ai

2. Beememme B  MammbHoe  oOyuemme or  «Bioinformatic  Institute»
https://stepik.org/course/4852/promo '

3. Cpoenpanmsanus Mammnaoe oOydeHWe W aHaIW3 JaHHBIX OT «MOCKOBCKMH
(U3MKOTEXHUYECKUH  HMHCTHTYT»  https://ru.coursera.org/specializations/machine-learning-
dataanalysis
4, Tnardopma Ui mpoBeAeHHs copeBHOBanuit o Data Science https://www.kaggle.com

11.2. IlporpamMMHoOe o0ecniedeHNE
Iepeyens JUNEH3HOHHOrO B CBOGOHO PACIPOCTPAHAEMOr0 MPOrPaMMHOr0 ofeceyeHus,
B TOM 4HCJIe 0T€4eCTBEHHOI0 IPOM3BOACTBA

Ne Ha3paHue peKOMEHAYEMBIX 10 pa3fenaM U JIuneHzus
17511 TeMaM IIPOrpaMMBbl TEXHUYECKUX U
KOMIBIOTEPHBIX CPEICTB O0ydeHHs
1 | MS Power Point 67580828
2 | Libre Office ceoboauoe I1O
3 | OC Anwt ObOpazoBanue 8 AAQ0.0022.00
4 | ABHUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema KoncynsranT [Imoc 503/KJ1
7 | Android OC csoboanoe 1O

12. MATEPHAJIBHO-TEXHUYECKAS BA3A, HEOBXOJIUMAS JIJIA
OCYIECTBJEHHNS OBPA3OBATEJILHOI'O ITPOIECCA IO JUCHUILIMHE

HaumenoBanue HaumeHoBaHue cienMaIbHBIX OCHAMEHHOCTH CNENUATbLHBIX
AHCITUIIIHHBI noMenieHnii 1 noMemeHuii s MoMeIeHnii M moMemenuii i
(Mmonyas), CaMOCTOATEAbHOI padoThI CAMOCTOSITE/IbHOI padoThI
NPAKTHK B i
COOTBETCTBHH C

y4eOHBIM

TLUIAHOM

Ou3nxo- 103 (196084, r. Canxt-Ilerepbypr, | Cneyuanusuposannas Mebens.
XAMUYECKHE yi1. UepHUroBckas, oM 5) YueOHas | mapThl, CTYibs, TabypeTsl, ydeOHas
METOMBI aHANTN3a | Ay AUTOPHUS bid) 1 IIPOBEJICHUSA | JJOCKa,

3aHATHA ~ ceMHMHapckoro  Tuma, | Haensonvie nocobus u  yuebuuie
TPYNIOBEIX M  HHAMBHIYAIbHHIX | Mamepuansl. TaOIMIBI CXEMBI
KOHCYJILTAINi, TEKYIETO KOHTPOJIA
M MPOMEXXYTOUHOM aTTecTaluu

105 (196084, r. Canxt-IletepOypr, | Cneyuanusuposannas Mmebens:
yi1. YepHurosckas, AoM 5) YueGHas | mapThl, CTyibs, TabypeTsl, ydyeOHast
ayIUTOPHS JUIS IPOBEIEHUA | JOCKa,

3aHATMH  ceMHHAPCKOTO  Tuma, | Haznsoneie nocobus u yuebuuie
IPYNIOBBIX H  HWHIUBHAYAIBHBIX | Mamepuaisl. TaONHIbI CXEMEI
KOHCYJIbTaIHi, TEKYLIETO0 KOHTPOIA
U NIPOMEXYTOUHOU aTTECTalMH
106 (196084, r. Cauxt-TletepOypr, | Creyuanusuposannas Mmebennv:
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yi1. UepHurosckas, JoM 5) Yyebuas

ayAUTOPHSA UL MPOBENEHUS
3aHATHH  CEMHHAPCKOTO  THIIA,
TPYNNOBHIX M  HMHIHBAIYAIBHBIX

KOHCYJIBTalMM, TEKYINEr0 KOHTPOIL
¥ IIPOMEXXYTOUHOM aTTCCTAlNU

mapTHl, CTYJbst, TabypeTsl, y4eOHas
JIOCKa,

Haznaonvie nocobus u y4ebHole
mamepuansl. TaOIUIBI CXEMbI

206 DBonpoit . yMTaNBHBIM 341
(196084, r. Cankr-IletepGypr, yi.
Yepuurosckas, goM 5) Ilomemenne
IS CaMOCTOSTENbHOM paboThI

Cneyuanusupoeanuas Mebenv:
CTOJE], CTYJIbS

Texnuueckue cpedcmea OOYYeHUA:
KOMIIBIOTEPHl € NOAKIIOYCHHEM K

cetn «MHTepHET» M HOCTYIIOM B

ANEKTPOHHYIO HHGOPMaMOHHO-
o0pazoBaTenbHYIO Cpeny
214 Manpni  untaneHslit  3an | CneyuanusupoéanHas mebennb:

(196084, r. Canxt-IleTepOypr, yiI.
Yepuurorckas, noM 5) [lomemmenne
UL CAaMOCTOSTENLHOH paboTHI

CTOJIBI, CTYJIbS

Texnuueckue cpedcmea 00yHeHus:
KOMIIBIOTEPE € MOAKIIOYCHHUEM K
cerd «VHTEepHET» W JOCTYIIOM B
ANIEKTPOHHYIO “HPOpPMaHOHHO-
00pazoBaTeIbHYIO CpERY

324 Ormen  #“HQOPMAIMOHHEIX
texgonoruit (196084, r. CaHkr-
IeTepOypr, yn. UepHUroBckas, oM
5) Ilomemenue ANd XpaHEHHS H
IpOPUITAKTHIECKOTO 00CITy KUBAHU
yueGHOro 000pynOBaHUL

Cneyuanusupoéannas mebenb:
CTONBI,  CTYNbS,  CICHUANBHEIA
MHBEHTaph, MATEPUANL H 3alIACHEIE
yacTH I IPOQHUIAKTHYECKOro
o6y KuBaHHUS TEXHUIECKUX
CpeiCTB 00ydJeHus :

Boxc Ne 3 Crongpras MacTepcKas
(196084, r. Canxr-IlerepOypr, yi.
YepHUTOBCKAs, IOM 5)

IToMemmenne AAd  XpaHEHHd H
PO HIAKTAYECKOTO 06CTyKHBAHHA
yueGHOTr0 000pyJOBaHHS

Creyuanu3upoeannas mebenn:
CTONBI,  CTYJbs,  CHCIHAILHBIN
HHBEHTAapb, MaTepHamsl  JUIs
TIpoQUIAKTHIECKOTO OOCTyKIBAHMS
CHIENHATH3HPOBAHHON MebeH

Ipunoxenue Ha 27 1.
PaGouyro nporpaMMy COCTABHIL:

KapauaaT XUMHYCCKUX HaYK,

A.H. BaﬁmmeB
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IIpunoxenue 1

MuHucTEpCTBO ceNbCKOro xo3saticTBa Poccuiickoit denepanyn
DenrepaibHOE TOCyAapCTBEHHOE Or0KeTHOE 00pa30BaTENbHOE YUPEKICHUE
BBICIIIEr0 00pa3OBaHUA
«CankT-IleTepOyprekuii rocyjapcTBEHHBIH YHUBEPCUTET BETEpHHAPHOHR
MeIULIMHED)

Kadeapa neoprannveckoii Xumun H OHOGH3IHKH

®OHJA OIIEHOYHbBIX CPEACTB
TEKYIIEro KOHTPOJIS/IPOMEXKYTOUHOH aTTecTannu 00y4arommuxcs
npu ocsoennu OIIOII BO, peanusyromeiit ®I'OC BO

IO TUCHUILIIHNHE

«OPN3NKO-XUMHUIECKHUE METOAbI AHAJIN3A»
YpoBeHb BEICIIEr0 00pa30BaHUS
BAKAJIABPHUAT
Hanpagienne noaroroekn 06.03.01 buosorus
IIpo¢gunan I'eHeTHKA JKHBOTHBIX
Ounas ¢popma 06yueHus

I'ox Hauayia DOATOTOBKH - 2026

Canxkr-IletepOypr
2026 T.



IMACITIOPT ®OHJA OIIEHOYHBIX CPEJACTB

Tab6nuna 1
Kontpomupyemsie pa3gensl
DopMHpyEMEIE TPOIHPY pask Onenounoe
Ne (TeMsl)
KOMIIETEHI[UH [ —— CpenCcTBO
1 Pazgen 1. OcroBrl ¢wu3uko- | KomioksuyM,
) IK-2 CriocoGer MPUMEHATS | xpyygeckux METOZOB aHAIA3A | TECTBL
Ha TIPAKTHKE NIPUEMBL | Pasnen 2. Knaccuduxanus KOMIOKBIL
2. | COCTaBICHUA HayqHO" | hu3HKO-XMMHYECKHX METOJOB TeCTEL ™,
TEXHHYECKHX OTYETOB, O030POB, | fyaiaa
3 aHATITAICCKUX Kapt | Pasnen 3. Kauectsennsii | Konmoksuym,
|| EOACHMECIIETI BT 3amuCOK, | apamus. Knaccuduxanms TECTHI
A usjararb 1 KPUTHHCCKN | paznen 4. Konmuectsenmsii | Kommoxsuym,
- || HATHSHPOBATE TOIyHaeMyI0 | apamus. Knaccuduxamus TECTBI
HZ?OPM:HHIO " onpe'uCTaBMTL Pazmen 5. OnTuyeckue MeTOBI
NBTATEI TIOJE
5 Ea 6y 6 CBZIX cc 1| anammsa. Knaccudukanus, | Konnoksuywm,
. OpaTOpHBIX HOJIOT
PATOPHEL WICCKUX | \feTonuKa IPOBENEHHS OIBITA, | TECTHI
HCCIIEIOBAHUI; npHMeHenTe
[IK-2.1 3maer mnopsanoK Pasnen 6
eTa JaHHBIX M COCTaBJICHHS '
ya - DOTOINEKTPOKOIOPUMETPHA.
OTYETHOCTH o OXpaHe Kommoxsuywm,
6. OKPYKAIOIIEH cpeasl Knaccnuxams, MCTOIHKA | o rhr
Py m PEABL. MpOBEACHUSA OIIBITA,
IIK-2.2 [Ipmmenser e —
COBpEMEHHbIE HWH(pOpMaIMOHHEIE Pasien 7. CeKTpodoToMeTpra
TEXHOJIOTHH ) : )
Knaccndpuxanus, MeTonauka | Konmoxsuym,
7. | cemManu3upOBaHHEIE IPOTPAMMEI
[IPOBEICHUS OTIBITA, | TECTHI
Jng  oOpabOTKM  IOINYy4EHHBIX A —
NaHHBIX H  TpPOBENEHHS  HX
61/101/1}1(1)opM.eu.uzI0151{01"(')ZI aHaIN3a, Paspen 8. PedpaxToMeTphs.
> |K
naccuduKanys MeTtomuka | Koyuioksy
8. IIK-2.3 AHanu3upyer buxams, A TM;
TIPOBEICHUS OIIbITA, | TECTHI
JIAHHBIE M COCTaBJsgeT Hay4yHO- S n—
TEXHHIECKHUE OTUETEL
9 OIK-8 Crocoben Paznen 9. Cpasnaenue | Konmoxsuym,
' ONTHYECKHX METOJIOB aHAJIN3a | TECTHI
HCIOJIB30BaTh MeTOAbl  cOopa, e T P —
10 06paboTkK, cHCTEMaTH3aUUuH | K A ) P " | Konmnoxsuym,
. M cupuKaIusa METOAUKA
OpeJICTaBICHUS HOJIEBOH u | "ac (prxcanzs, A TECTHI
1a60pATOPHOH uHbOpMaIH IIPOBEAEHHS ONBITA, IPOBEICHHUE
b
IPHMEHATh HaBBIKK paboTHl C Paspen 11. SnexTpoxmmireckue
| coopyrome, O | s
' | aHAM3UPOBATh TIOJTy4EHHEIE T, A TECTHI
pe3yabTaThL. lrjlpx?lfaeeie;:;ﬂe OIBITa,
OIIK-8.1 Hcnomeayer [0 R
OJUIOKBH
12. | MeToxBI cbopa, 06paGoTKy, | Pasgen 12. [ToTeRnmoMeTpus TecTEl ™
CHCTeMATH3ALIAM 1 IPECTARICHAS | oo ec
. « | Pasnen . p — METpHIL.
HOJIEBOIA H nabopaTopHoOi
13. | undopmarmm Knaccuduxanus, Metoauka | KommoxkBaym,
OIIK-8.2 TlprMenser | MPOBE/ICHHA OIIbITA, | TECTHI
HAaBHIKM pabOTHI C COBPEMEHHEBIM | LPHMCHCHHE
y obopy/IoBaHUEM ¥ AHAIM3HPOBATh E?I?’ii’; (i)I/IK:lfI.IfISI HOHJQATZTP:& Komnoxsaywm,
- | mONMy4eHHEIE pE3yJIbTATHI I ’ onirra TeCTHI
2




TIpHMEHCHUC

Pazpen 15. Papuomerpuyeckuii
aHaIN3.. Knaccudukanus, | Konnoxsuaym,

5. METOIMKA TIPOBEJCHUS OIIBITA, | TECTHI
IPUMEHEHH
16. Paszgen 16. | KonnoxksuyM,
XpomarorpahuyecKuil aHaIu3 TECTHI
Pasmen 17. bymaxHas, razosad, KommoxsayM,
17. JKMIKOCTHaS M KaleisgpHas
XpoMoTOrpadus TeCTRt
Pazmen 18. HuHOBaumoHHEIE
Komnokeuywm,
18. MeTOIBbI B (HU3HKO-XUMUYECKUX TeCTEL
METOJax aHaJu3a.
IIpumepHbIii nNEpeYeHb OLIEHOYHBIX CPENCTB
Tatauma 2
Ne Haumenosanue KpaTkas xapakTepuCTHKa OLEHOYHOTO IIpencrasnenne
OILIEHOYHOTO cpeacTsa OLIEHOYHOTO CPECTBA
CpencTBa B (honme
1. CpezncTBO KOHTPOJIA YCBOCHHS yIeOHOTO
MaTepHaia TEMBI, pa3/iena UK pa3felioB Bonpocs! no
MUCHIHUILIAHEL, OpraHU30BaHHOE KaK yueOHoe TeEMaM/pazieniaMm
Konnoxsuym 3aHATHE B BUJIE cobeceTOBaHUA JVCLUTUIMHEL
IperoaaBaTeia ¢ 00yJaromuMu
2. CucreMa CTaHIapTH3HPOBAHHEIX 3aaHUH,
TO3BOJIAIONIAas AaBTOMAaTH3NPOBaTh @OHA TECTOBBIX
Tect IpOLEnYypY 3aaHui
U3MepEeHHs YPOBHS 3HaHWH U YMCHHH
oOydaroinerocs
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3. IEPEYEHH KOHTPOJILHBIX 3A JAHUI ¥ HHBIX MATEPHAJIOB,
HEOBXOJHAMBIX JIJISI OIIEHKY 3HAHWIA, YMEHWI1, HABBIKOB M ONBITA
IEATEJLHOCTH

3.1. TunosBkIe 3aaHud [UIH TEKYIIEr0 KOHTPOJIA VCIEeBAEMOCTH

3.1.1. ITepevueHb BOIIPOCOB K KOJUIOKBHYMY

Bonpocvt ona oyenxu komnemenyuu:

IIK-2 CnocofeH IpHMEHATh Ha MPaKTHKE IPHEMBbl COCTAaBIICHHS HAyYHO-TEXHHYECKHX
OTYETOB, 0030pOB, aHAIUTHYCCKUX KapT U IOSCHUTENLHBIX 3alHCOK, M3J1araTh W KPUTHYCCKH
aHaJIM3UPOBATh IIONY4acMyl0 HMH(OpMAIHIO M MPEACTABIATH pe3yNbTATH IIOJNEBBIX H
7ab0paTOPHBIX OMONOTHYECKUX UCCIIEIOBAHUI;

[IK-2.1 3Haer mnopsAmoKk ydeTra JaHHBIX H COCTABICHHA OTYETHOCTH II0 OXpaHe
OKpY:KaloIel Cpensl.

IK-2.2 IIpumenser COBpPEMEHHEIE HH)OPMAHOHHBIE TEXHOJIOTHH U
CIEIMATM3HPOBAHHEIE NPOTrpaMMBI JUIs 0OpabOTKH NONY4EeHHBIX NAHHBIX U MPOBEHECHHA HX
OMOMH(OPMAIIHOHHOTO aHATN34;

TIK-2.3 AHanu3upyeT JaHHBIE ¥ COCTABISLET HAYYHO-TEXHUUSCKHE OTUCTEL.

OIIK-8 CrocoGer ucrmons30BaTh MeETOABI cOopa, 00pabOTKHM, cHCTeMaTH3alMd H
IpeACTaBJICHAS TMOJIEBOH M 1abopaTopHOH HHQOpMAIlMH, NPUMEHNTh HABEIKH paboThl C
COBPEMEHHBIM 000pYIOBaHUEM, AaHAIU3UPOBATh IOJIy4YeHHbIE PE3YIbTATHL

OIIK-8.1 HMcnomp3yer Mmetons! cOopa, oOpabOTKM, CHCTEMATH3aLMH W IpeNCTaBICHUS
oJIeBoit 1 mabopaTopHoit HHpopMaIuu

OITK-8.2 IIpumMeHseT HaBBIKK pabOTHI C COBPEMEHHBIM 000PYIOBaHHEM M aHAIM3HPOBATH
MIOJTyYCHHEIEC PEe3yJIbTaTHI

3ananue 1. IlporomTnyeckne pagHoBecus. Berancaenne pH.

1.1 Brrucnute pH cnemyiomero pactsopa 0,4 % THAPOOKCHa HATPHS, TNOTHOCTE 1,002 r/eM3
1.2 Beruucnure pH cnenyromero pactsopa 0,74% ruapookcuaa Kamus, mwiotHocTs 1,004 r/em3
1.3 Beruucnure pH cnexyromero pactsopa 0,1M a30THCTOH KACIOTEH

1.4 Berauciute pH cnenyromero pacteopa 0,2M nuaHuCTOBOIOPOAHOM KHCIIOTHI
1.5 Beraucnure pH cnenyromero pactsopa 0,01M MypaBbUHON KHCTOTHI

1.6 Beruucimre pH cnenyromero pacteopa 0,1 M denona

1.7 Beruncnute pH cnexyromero pactsopa0,02 M GeH30iHONH KACIOTH

1.8 Brruucnure pH cnemyromero pactsopa 0,1 M rugpokcunaMuHa

1.9 Brruucnure pH cnenyromero pactsopa 0,2 M annnuna

1.10 Beraucnute pH cpensi B B 0,1 M pacTBope Huanuaa xanus

1.11 Beraucnute pH cpexsl B B 0,1 M pactBope cynbdura HaTpus

1.12 Brruuciure pH cpensi B B 0,1 M pactBope ruapocynsdhuTa HaTpus

1.13 Beruncnute pH cpeas! B B 0,1 M pactBope kapboHaTa HaTpus ‘
1.14 Beraucnure pH cpens! B B 0,1 M pactBope ruapokapboHaTa HaTpust

1.15 Berauciute pH cpenast B B 0,1 M pactBope kap6oHaTa aMMOHMS

1.16 Beramcnure pH cpensl B B 0,1 M pactBope docdara HaTpus

1.17 Berauciure pH cpenbl, ecn HaBecky 0,05 r HUTpara aMMoHHS pacTBopuiad B 100 M1
pactBopa

1.18 Beruncimre crenens qucconuanui B 0,01 M pacTBope a30THCTOM KHUCIOTHI

1.19 Brrumncnute creneHs gucconuanuu B 0,01 M pacTBope ykcycHO#M KHCIOTHI

1.20 Beruucnure creness mucconuanyu B 0,01 M pacTBope CHHUNIBEHOM KUCIOTEI

1.21 Beraucnure crenens guccornuaruy B 0,01 M pacTBope rHApOOKCHIa aMMOHHS

1.22 Berucnure creneds pucconuarmu B 0,01 M pactBope anunmuHa

1.23 Berunciure crenens qucconuaruy B 0,01 M pacTBope rufpokcunaMuHa



1.24 BruucnuTe KaXyInyiocs cTenens gucconuanyuu B 0,5 M pacTBope CONsTHON KUCIOTHI IIPH
pH 0,37

1.25 BeuncnuTe Kaxyuyrocs cTeneHs aucconuanuu B 0,5 M pacTBope ruapookcuaa Kanus Ipy
pH 13,5

1.26 Berauciute pH cMmecH, cozieprxameii paBHBIe 00beMEI 5% pacTBOPOB YKCYCHOM KHUCIIOTH U
€€ HaTpUEBOH coNU

1.27 Beraucnute pH 0,001M pactropa ruapookcnia aMMoHud B mpucyrctBun 0,1 M pacteopa
XJIOPHIa AMMOHHS ‘

1.28 Beramenure pH 0,01M pactropa ffonHoBaTHcToH KucnoTe (HIO) B npucyrcreuu 0,1M
pactBopa ee comu (NalO)

1.29 Beramcnute pH cMecu aMMuaka B XJIOpHia aMMOHHUS, €CJIK OHa npuroroBieHa us 0,1 M
PacTBOPOB 5THX BEIIECTB B OTHOIICHHH 1: 9

1.30 Beruancmmare pH cmecu, ecmi k 200 M 0,1 M pactBopa NH4OH nobasuts 2,14r xnopuza
aMMOHHS.

3apanue 2. Homenkaartypa.
HaiiTe ompenenenne MeToaM aHaIm3a.

3apanue 3. KadyecTBeHHEBI aHAJIH3

3.1 IloyeMy oTKpEITHE KaTHOHA Kaymus ruaporaprparoM Harpus NaHC4H406 nomxuao
TIPOBOAMTECS B HeHTpabHOH cpene? Hanumure ypaBHEHHE peakiuu

3.2 TloyeMy ocaxxieHue katnoHa Na+ B Bizie qurngpoanTuMoHata Hatpus NaH2SbO4 nomxsHo
IIPOBOJUTHLCS B HEUTPAIBHOM, a He KUCIIOH MM MEN0YHOHR cpenax?

3.3 IloueMy nepen oTkpbiTHEM KaTHOHA K+ HeoOxomuMo yaanars katuoH NH4+ ?

3.4 Tlpu feiicTBHH rPyNIIOBOTO peakTHBa Ha KaTUOHBI BTOPOH I'PYIINBI IOIYy4alOTCS OCanKH —
XIOpuAbl cooTBeTcTBYIomUX KaTHoHOB: AgCl u PbCl2. KakoBa pacTBOpHMOCTE XJIOPH/IOB B
BOJIE M KaK 3TO HUCIIONIB3yeTcs B aHAIH3E?

3.5 KakoBa poJib a30THOM KHCIIOTEI IPH OTKPBITHU KaTHOHOB cepedpa?

3.6 Kakue npoIyKTHl peakiiuu o0pa3yioTcs MpH B3auMoeHCcTBHH XiopHuaa pTyTH (I) ¢
pacTBopoM amMmuaka? YKaXuTe UX XUMHIeCKue GopMyIIsl

3.7 Kak MOHO pacTBOPHUTH OCafoK cyiabdara 6apus?

3.8 Kakoii 0caiok BEIIAJICT IEPBLIM, €CIIHM K HCCIeIyEMOMY PacTBOPY, COAEPKAIEMY KaTHOHEI
Gapus, CTPOHIIHA M KaJIbIHS B paBHBIX KOHIICHTPalUAX, TOCTCIIEHHO MIPUIIMBATh PaCTBOP CEPHOM
KHCIOTBI? '

3.9 Coiu KaKuMX KaTHOHOB OKPALIXBAIOT IUIAMS ra30BOM TOPENKH B XeJITO-3¢ICHEN 1BeT?

3.10 Kakas peakitast OTKpBITHS KaTHOHA KAIBIUSA SBIACTCS CEICKTHBHOM?

3.11 Kak mpoBoauTcs OTKPHITHE KaTHOHa Gapisl B MPHCYTCTBAM KATHOHOB CTPOHIMUS ¥ KaJIbIHs ?
3.12 Kak moBBICHTh 1yBCTBUTENEHOCTE PeaKIul 0OHApyKEHAA KATHOHA KaIbIHA CEpPHOM
KHCIIOTOH?

3.13 Kak MOXHO 00BICHUTS aHANMHTAYECKUH 3((EKT BRIIACHUS OcaliKa IpH J00aBIeHUI
alleToOHA K THIICOBOM Bone?

3.14 Kak oTHenuTs KaTHOHEI 2 TPYINEI OT KAaTHOHOB 1 ¥ 3 aHaNUTHYECKMX Tpymi?

3.15 JleiicTBHEM KAKOTO peareHTa MOXXHO OTJIENIUTh KAaTHOHE! 3 aHAJIMTHYECKOH IPyNOkl OT
KaTHOHOB NEPBOM TPYIIIIEI? ’

3.16 ITopGepuTe HECKOIBKO OKHCIUTENEH, KOTOPHIMH MOXHO OKUCIHMTE KaTHOHEI Cr3+ B
CrO42- unu B Cr2072-.

3.17 Ha kakue aHaTMTHYECKHE TPYIIIEI MOXKHO Pa3JIeIdTh aHHOHEI II0 UX OTHOINEHHIO K JBYM
peakTHBaM: XJOpHAY Oapus 1 HUTpaty cepebpa? IloueMy IPOBOAAT PEAKIMH € XJIOPHIOM Gapust
B HEATPAIBHOM HIIH cNIaboIIeNouHoM Cpesie, a ¢ HUTPaToM cepedpa B IPUCYTCTBUH a30THOM
KUCJIOTHI?



3.18 Ha xakwue rpynmbsl MOXKHO pa3Je/iuTh AHHOHEI Ha OCHOBAHUY UX OKHCIHTEILHEIX HIH
BOCCTaHOBHTEJILHEIX CBOMCTB? Kakue peakTHBEI HCIONB3YIOTCS B 3TOM ClIydae B KAa4eCTBE
TPYIIOBBIX?

3.19 Kaxue aHHOHEI HE MOTYT IPHCYTCTBOBATh B CHJIIBHOKHCIIOM pacTeope?

3.20 KaxuM peareHTOM H B KaKHX YCIOBHSIX MOXKHO OOHAPYKUTh KapOOHAT- aHHOH?

3.21 Kakue 13 KaTHOHOB B pacTBOPE OKpaleHBI?

3.22 Kakoii KaTHOH IPHCYTCTBYET B PaCTBOPE, ECIIH NPH JOOABNCHHUH K PEAKI[HOHHON cMeCH
poAaHuia aMMOHHS C H30aMHUJIOBBIM CIIEPTOM 00pa3yeTcsi KONbIO, OKpaIICHHOE B SPKO-CHHHIA
nser?

3.23 KaxuMH XHMHU4ECKHMH CBOUCTBaMU 00J1a1al0T THAPOOKCHABI 6-0# aHAINTHYECKOM PPYIIIIEI
KaTUOHOB?

3.24 Hanmmuue xakux KaTHOHOB BO3MOXXHO B pPacTBOPE, €CIIH MPH ASHCTBHH INEIOYH Ha
PEaKIIMOHHYIO CMECh, COIEPIKAIIYIO KATHOHBI 5 aHATHTUYIECKOM TPYIIEL, BRIIAnaeT Geblii
ocaziok?

3.25 Kakyro ponib B CHCTEMAaTHUECKOM XOJI¢ aHAIM3a CMECH KATHOHOB 5 TPYIINEI HIPAeT
IIepeKUch Bojopona’?

3.26 Mo>XHO JTH OTKPEITH KaTHOH Mg2+ npy OIHOBPEMEHHOM MPUCYTCTBHH B PacTBOpE KaTHOHA
Fe2+? Otset nosicaure.

3.27 Ilouemy nobaBieHue XIOpHUAa aMMOHHS criocoOeTBYeT pacTBopeHHio Zn(OH)2?
IIpuBenuTe ypaBHEHHS peaKIuit

3.28 ITogbepuTe OKHCIUTEND, ONPENEIHTE CPERY M COCTABbTE YPaBHEHHS PEaKLUU OKHUCICHUA
HOHOB Mn2+ B HOHEI MapraHI€BOM KHCIOTBI. :

3.29 Cpaprute Al(OH)3 u Zn(OH)2. Kakoii u3 3THX THAPOOKCHIOB BHIIAJAeT B OCOK PaHbIIE
IIPH OCTOPOKHOM A00aBIE€HHH €IKOr0 HaTpa K pacCTBOPY, COACPIKAIIEMY OJHHAKOBEIE
KOHIIEHTPAIlUX KAaTHOHOB? :

3.30 Ha kakue rpynnsl MOXHO pa3sAeiMTh aHHOHEI HA OCHOBAHHH MX OKHCIHTENLHO-
BOCCTAaHOBUTENBHEBIX CBOMCTB? Kakue peakTHBEI HCIIONB3YIOTCS B 9TOM CIy4ae B KA4ECTBE
TPYIIIOBBIX?

3ananue 4. Packpoiire cienyromme noHsITHA U BOIIPOCHI

4.1 3axoH JefcTBHS Macc, TPaHUIb €T0 IpUMEHUMOCTH. KoHCTaHTa paBHOBECHS, paBHOBECHEIE
KOHIIEHTpalux

4.2 ConpsxeHHBIe TPOTONUTHL. CBA3b KOHCTAHT PABHOBECHH CONPSIKEHHBIX KHCJIOT H
OCHOBaHUM.

4.3 MonHoe npouspencHue Boapl. KoHcTaHTa aBTONPOTONM3a BOJBL. XapaKTepHCTHKA
KHCJIOTHOCTH PacTBOpa.

4.4. AktHBHOCTE K03¢dunueHT akTuBHOCTH. FIoHHAs crna pacTBopa

4.5 KoHcTaHTa ruipoiMsa, CTeNeHb ruaponn3a. CBA3b KOHCTAHTHI THAPON3a C HHBIM
MIPOU3BENICHUEM BOJBI

4.6 CpoiictBa OydepHbIx pacTBopoB. Mexanusm OydepHoro BozgeiicTeusa. O6macTb
6ydepupoBanus.

4.7 PacTBOpHMOCTB; (paKTOPHI, BIUAIOIIHE HAa PACTBOPHMOCTD BELIECCTBA.

4.8 Ousuyeckuii CMBICT IPOU3BEACHU PACTBOPUMOCTH, I KaKkuX nenei ucnonszyercs [1P?
CBs13b IPOU3BEICHASA PACTROPUMOCTH MaJIOPaCTBOPUMOTO COEAUHEHHS € €T0 PACTBOPHMOCTBIO.
4.9 YcnoBus BHIMaJCHAS OCaIKa; YCIOBHS PaCTBOPEHUS MATOPAaCTBOPHUMBIX COSTUHEHHUI.
BrnusHIE HA PacTROPUMOCTE OCAJAKOB IPUCYTCTBHS B PACTBOPE CHJIBHBIX KHUCJIOT, IPOLIECCOB
KOMIUIEKCOOOpa30BaHus K OKHCIICHUSA-BOCCTAHOBIICHNS, a TAKXKe H3MEHEHHS TEMIIEpaTyphl K
MIPUPOABI PACTBOPHUTENA. :
4.10 Conesoii addexT, ero BIUsSHHE HA pACTBOPHMMOCTH OCAIKOB

4.11 BnusHue 0THOMMEHHBIX HOHOB HA PACTBOPHMOCTE OCaAKOB

4,12 Peaximuu komiekcooOpa3oBanus. KoMIekchbi KATHOHHOTO ¥ aHHOHHOTO THIIA.
Homenxnarypa



4.13 KoncranTa yCTOMYHBOCTH KOMILIEKCOB B paCTBOPE, PABHOBECHHIE KOHIIEHTPAIIH
KOMILIEKco0Opa3zoBaTens U JIUrasa

4.14 Ces3b KOHCTAHT YCTOHYHMBOCTH U HECTOMKOCTH KOMIUIEKCOB B pacTBOpe. JlMcconuariis
KOMIIJIEKCHBIX JIEKTPOIUTOB, JUCCOITHAIINS KOMILJIEKCOB

4.15 MackupoBKa IEHTPaJILHOTO HOHA U pa3pylIeHUe KOMILTIEKCOB

4.16 OKUCIUATENHHO-BOCCTAHOBUTENBHBIC CBOMCTRBA BELIECTRA. DNCKTPOAHEII MOTEHIIHAI
4.17 CranpapTHEIH BOOOPOIHEIH 35IeKTpod. PU3HUCCKHH CMBICT OKHCIHTEIBHO-
BOCCTAaHOBUTENBHOM NOTypeaKIIui.

4.18 Ilpencxazanye OCyIMECTBUMOCTH OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX peaKIHii

4.19 KoncranTa paBHOBECHS OKUCIIUTEFHO-BOCCTAHOBUTENBHOM peakiun., ®akTopsl,
BIMAIOIUE Ha KOHCTAHTY PABHOBECHS PEIOKC-CUCTEMEL

4.20 PeansHbI OKHCIHTENBHEIN ITOTCHIHAN MTOTypeakiud. Biausnue pH cpenb.

4.21 Knaccuduxanus opraHiueCKIX COCIUHEHHH, HCIIOIb3YEMEIX B KaUeCTBE aHATHTHICCKUX
peareHToB

4.22 CtpoeHHE B XUMHYECKas peaKIMOHHAA CIIOCOOHOCTH OPraHAIEeCKUX aHATUTHYSCKUX
peareHToB

4.23 OyHKIIMOHATHHBIE AHATUTHYECKUE TPYIINBI H aHATATHKO-aKTUBHEIC I'PYIIILI B
OpraHUYECKHUX peareHTax

4.24 TIpuMeHeHUE OPTaHMYECKUX PEareHTOB B KAUeCTBE HHIUKATOPOB. XpoMoGdOpHEIe
ayKCOXPOMHBIE TPYNIIEI aTOMOB,

4.25 llpenmer, 3aAa9i ¥ METO/IBI KQUECTBEHHOT'O aHAJIN3a

4.26 Ilpenmer, 3afaqu ¥ METOABI KOJIMYSCTBEHHOTO aHATIM3a -

4.27 CymHOCTb METOJIOB pa3Je/IeHHS U KOHIIEHTPHPOBAHUS

4.28 IlorpemHoOCTH Py KOJIMYECTBEHHOM ompeaesieHud. Pazopoc pe3ynpTaToB HOBTOPHBIX
onpeneneHuii. CnydaiiHple DOrpeIIHOCTH, BOCIPOH3BOAUMOCTE METOIA.

4.29 Crioco0bl BHIIIOTHEHUA aHATUTHYCCKUX PEAKIUi, TUIIBI peaKIi, UyBCTBUTEILHOCTh
peaxknuii

4.30 BydepHbie cHCTEMEI, UX 3HAYEHUE B KAYECTBEHHOM aHAIN3E

4.31 B yem 3axmouaercs MOATOTOBKA BEIIECTRA K aHAJIH3Y

3apanme 5. MeToanl anau3a (OTBET NOSICHHTE)

5.1 Kaxue MeTopl aHAIM3a OCHOBAHKI Ha HaOMOAEHNH (PU3NYIECKUX ABICHUI, IPOHCXOAAIINX
IpY XUMHUYECKUX PEaKIUaxX?

5.2 Kakue MeTOAEI aHAIN3a OCHOBAHEBI Ha 00pa30BaHUM XapaKTEPHBIX COEXUHECHHUH,
MONYYAOIIHUXCH B pe3yNIbTaTe XUMHYECKNX peaKiuii?

5.3 Kakuie MeTOZIBI aHATIN32 OCHOBAHEI Ha CYIIECTBOBAHAH ONpPENETICHHBIX 3aBHCAMOCTEN MEKTY
GU3MYeCKIMH CBOMCTBAMH BEIIECTB H UX XUMHUYECKHM COCTABOM?

5.4 Kakuie MeTOTBI aHAJIA3A OTHOCITCS K ONITHYECKAM?

5.5 Kakue MeTo B! aHaIN3a OTHOCATCSA K 3JICKTPOXUMUIECKHAM ?

5.6 Kakue MeTOJ[bI aHaIN3a OTHOCATCS K AUCTHIUIALIMOHHBIM?

5.7 Kaxue MeTOIbI aHATTH3a OTHOCATCSA K METOJ1aM pa3AelieHus?

5.8 Kakue MeToAbI aHATTH3a OTHOCATCA K METO/IaM KOHIIEHTPHPOBaHUSA?
5.9 B yeM COCTOHT CYITHOCTH METO/AA OCAXKICHUH?

5.10 B yueM COCTOUT CYIMHOCTh METO/A SKCTPAKIIUH ?

5.11 B 4eM COCTOMT CYHIHOCTh METO/A TOHKOCIOHHOM XpoMaTorpadpun?
5.12 B ueM COCTOUT CYITHOCTH METOIa JUCTHJLISITAN ?

5.13 B 4eM COCTOUT CYIIHOCTE METONA NEKTPONTATHYECKOTO OCAXCHUA?
5.14 B 4eM COCTOWT CYIIHOCTH METOJAa BHYTPEHHETO dJIEKTpou3a?

5.15 B 4eM COCTOHT CYIIHOCTH 3NeKTpodopesa?

5.16 B ueM cOCTOMT CYIIHOCTE METOAa MeMOpaHHOH (UIBTpanun?

5.17 B gueM COCTOHUT CYIIHOCTh METOJIa CEAUMEHTAIIAN 7

5.18 B ueM COCTOHT CYIIHOCTH METO/Aa YABTPAllCHTPHU(PYTUPOBAHUA?



5.19 B yeM cOCTOHUT CYIIHOCTEH METOZIA OcMOca?

5.20 B ueM cocrouT cymHocTh MeToa (protamuu?

5.21 B yeM COCTOMT CYIIHOCTE TPaBUMETPHIECKOTO METO1a?

5.22 B ueM COCTOMT CYIIHOCTh THTPHMETPHIECKOTO MeToAa?

5.23 B 9eM cocTOHT CYHIHOCTH (POTOMETPUIECKUX METOIOB?

5.24 B geM coCTOHT CYIIHOCTh METO/Ia TIOTEHIMOMETPUH?

5.25 B 9yeM cOCTOMT CYIIHOCTH KYJTOHOMETPHYECKOro MeToa?

5.27 B 4eM COCTOUT CYIHOCTH JFOMHHECIIEHTHBIX METO/IOB aHau3a?

5.28 B yeM cOCTOHT CYIHOCTH pEHI€HOCHEKTPAILHOTO METO1a aHAITN3a?
5.29 B geM COCTOUT CyIIHOCTh KOHAYKTOMETPHYIECKUX METO/OB aHaIu3a?
5.30 B yeM cOCTOHT CYIHOCTH METOJIa KOJIOHOYHOH Xpomartorpadun?

5.31 Kakue mporieccs! IpOTEKaIOT IPU UCMIOIL30BAHUM METOIA OCAXKICHUA?
5.32 Kakue npomeccsl IpOTEKaOT IPH UCTIONIB30BAHUH METOA SKCTPAKLIHH?
5.33 Kakue mpouecchl NpoTEKaloT PH HCIIONB30BaHUH METOA AUCTHIIAINN M OTTOHKH?

3aganue 6. MeTroapl ananu3a (pa3BepHyThlii 0TBeT)

6.1 I'paBumetpuueckuit Meroa. Knaccuduxamms rpaBUMETpAYECKHX METOJOB aHaIM3a (METOAQ
OTTOHKH, METOJ] OCXKIEHHS).

6.2 DnextporpaBuMeTpus. Cxema yCTaHOBKM JIs 3JIEKTpoaHaIn3a. BHyTpeHHUI 3II€KTPOH3.
6.3 KavecTBeHHBIE M KOJMYECTBCHHBIE XAapaKTCpHUCTHKH XpoMaTorpaMM (BBICOTa, IIMPHHA,
IUIOIAAb ITUKA, BpEMs yIeP KUBAHUS).

6.4 Dxcrpaknust. OCHOBHEBIC KOJIHYECTRCHHBIE XapaKTEPHUCTHKH 3KCTPAKITHH.

6.5 AtomHO-a0cOpOIMOHHEIN cieKTpaNIbHBINA aHaMK3. KomnuecTBEHHBIE ONpeeICHHUS.

6.6 Tlotennmumomerpus. Ypasuenue Hepucra. CxeMa yCTaHOBKH Ui IOTEHIMOMETPHYECKHX
HU3MEpEHMIA.

6.7 Bomsramnepomerpus. Knaccudukanus. I[omaporpadus. KauecTBeHHBIE U KOMHYECTBECHHBIE
XapaKTepHUCTUKH IIOJISIPOrpaMM.

6.8 AmmepoMerpuyeckoe TUTpoBaHUe. KpHUBEIE aMIIEpOMETPUYECKOTO THTPOBAHUA.

6.9 KynoHomerpuss mpH HOCTOSHHOM KOHTPOJMpPYEMOM HOTEHIHANE. KyJIOHOMCTpI/IS{ mpu
[IOCTOSTHHOM KOHTPOJIMPYEMO# CHIIE TOKA.

6.10 Metoz rpagynpoBOdYHOro rpaduka.

6.11 Metoy craHgapToB (METOJ] CPaBHEHUS).

6.12 Metoz no6agox.

6.13 MeTo/ OrpaHUYMBAIOIIHX PACTBOPOB.

6.14 OcHoBHoit 3aKkoH noryomenus. 3akoH byrepa-JlamGepra-bepa.
6.15 Tnbdepenmmansaas GoTOMETpHS.

6.16 BricoxoaddexrrBHas xuakocTHas xpoMarorpadus (BOXX).
6.17 KonaykToMeTpudecKuit METOT aHAIH3A.

6.18 BricokouacTOTHOE THTPOBAHUE.

6.19 NonooGmenHas xpoMarorpadus.

6.20 HoroMeTpHUYIECKUil METOX aHAIH3A.

6.21 KynornomeTpus.

6.22 DJeKTpOrpaBUMETPH.

6.23 I'azo-xunkocTHas xpomarorpadus (IKX).

6.24 T'enn-xpomarorpadus.

6.25 BymaxxHas XxpoMaTorpadus.

3.1.2. TecThI

Tecmul 015 OYeHKU KOMNEmEHYUU.
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IK-2 CIIOCOOHOCTBIO NpPHMEHATh HA NPAKTUKE NPHEMBI COCTABICHHS HAYYHO-
TEXHHYECKHX OTYETOB, 0030POB, aHAMMTHYCCKAX KAPT M HOSCHUTENBHBIX 3aIHCOK, H3IATaTh M

KPUTAYIECKH aHANH3UPOBATE MOJIy4aeMyl0 HHYOPMAIMIO U IPEACTABIATE PE3YILTATE HOIEBEIX
¥ 1abOpaTOPHEIX OHOJIOTHYECKUX MCCIET0BAHHIA.

IK-2.1 3HaeT HOPANOK ydYeTa NaHHBIX M COCTABIEHHS OTHETHOCTH IIO OXpaHe
OKPYXarollei Cpesibl.

[K-2.2 IIpumenser COBPEMEHHEIC HH(QOPMaIIHOHHEIE TEXHOJIOTHH u

CHENHATH3MPOBAaHHbIE NPOrPaMMBl Uil OOpabOTKH ITONYYEHHBIX AAHHBIX M IPOBEHEHMA HX
OrouHbOPMAIIMOHHOTO aHAJIK3a.

[IK-2.3 AHaM3MpyeT JaHHEIE ¥ COCTAB/ISCT HAYYHO-TEXHHYECKHE OTYETHL

3AJAHHUSA 3AKPBITOI'O THIIA

3az(amm KOMﬁHHHpOBaHHOPO THIIA € BbIﬁOpOM 0JHOI'0 BEPHOr'0 0TBETA M3 NPEJIOKEHHBIX

BAPHAHTOB
ITK-2.1 3HaeT NOPSAOK ydYeTa JAHHBIX H COCTABIEHHMS OTYETHOCTH MO OXpaHe
OKpYKarolleil Cpesl.

3ananmue 1. ;

IIpowumaiime 3a0anue u évibepume npasunvhvlili omeem.
KonngykromeTpus ocHoBaHa Ha...

1) u3MepeHuy NOTEHIMATA HHIRKATOPHOTO IEKTPOJA;
2) H3MEPEHNH EKTPOIPOBOAHOCTH PacTBOPA;

3) A3MEpEHUH KOJIHYECTBA IEKTPHIECTRA;

4) H3MEpPEHHH CONPOTUBIICHHS PACTBODA.

3anumuTe MHGpPY, MOX KOTOPOii YKa3aH BEPHEIH OTBET
O1BeT: 2

3ananue 2.

IIpouumaiime 3a0anue u evibepume npasunbLHLL omeem.

BonsramMnepoMeTpus OCHOBaHa Ha... '

1) H3y4eHNH MONSAPU3ANMOHHBIX KPHBEIX;

2) HceeOBaHUM CHITBI TOKA B 3aBUCHMOCTH OT BHEITHETO HANPSKEHH,

3) onpeseneHMH Ka4eCTBEHHOTO M KOJMYECTBEHHOIO COCTaBa BEIIECTB, HE CIIOCOGHBIX
OKHCIIATBCS B BOCCTaHABIMBATRCS,

4) ompeneneHMM  TOYKH  SKBMBICHTHOCTH IIPH  HCCIEAOBAHHH  MYTHBIX
TEMHOOKpAIICHHBIX PaCTBOPOB.

3anummTe Py, N0 KOTOPOii YKa3aH BEPHBIA OTBET
Ortaer: 2

3apanme 3.

IIpouumaiime 3a0anue u epibepume npasunLHLILE omeem.

Xpomarorpadus — 3710 ...

1) MeTO/ aHAH3a BEILIECTB II0 MOKA3ATENIO IPENOMICHHS;

2) MeTO pas/ieNieHs 1 aHAIM3a CMecel BEIECTB M0 X COPBIMOBHOMN CIOCOGHOCTH;
3) MeTOz| aHATKH32 BEIIECTB 10 MX CIIOCOGHOCTH OTKIOHSTh NOIIPH30BAHHELH yd;

4) MeTon aHaIW3a, OCHOBAHHEIA HA MOIJIOMICHUH BEIIECTBAMM 3NEKTPOMArHUTHOTO
H3JIy4EHHS.
OrtserT: 2
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33}13“1‘1‘! KOMﬁl(IHﬂpOBaHHOFO THIIA € BLIﬁOpOM HECKO0JIbLKHX BCPHBIX 0TBETOB U3
NPpeAI0KEeHHBIX BADHAHTOB

3aganmue 4.

IIpouumaiime 3a0anue, 8vibepume npasuibHbie OMEENbL.
C noMoIBI0 HOHHO-0OMEHHOM XpoMaTorpahuu MOXKHO. . .
1) paznenaTr HE3NEKTPOIUTHI,

2) ouMIIaTh XKECTKYIO BOLY;

3) onpenenaTh KOHIEHTPAIWIO STHIOBOTO CIIUPTA;

4) pa3zenaTh 3JIEKTPOJIUTHI.

3anummTte UG PEI, oA KOTOPEIMH YKa3aHbl BEPHBIE OTBETHI
Orser: 24

3aganue 5.

Ipouumaiime 3a0anue, vibepume npasunbhbie Omeemal.
ATOMHO-a6COpOIIMOHHBIN aHATHS. ..

1) OCHOBaH Ha HCCIIEJOBAHUH CIIEKTPOB NOITIOIICHHS;

2) OCHOBaH Ha HCCIIEOBAHUH CIFEKTPOB HCIIYCKAHMS;

3) TpeOyeT NpHMEHEHHA CIEHUAJIbHBIX JIAMI, KaToJ KOTOPHIX CAeNaH M3 MeTalla,
KOHIIEHTPAIIMIO KOTOPOTO ONIPEACTIIOT;

4) TpebyeT nepeBojia BeIeCTBa B aTOMAapHOE COCTOSIHHE C IIOMOIIBIO INIaMEHH.

3anmmuTe THGPHL, 10 KOTOPBIMU YKa3aHbI BEpHEIE OTBETHI
Ortset: 14

3a,uamm 3aKPBITOr0 THIA HA YCTAHOBJ/JIEHHE COOTBETCTBHSA

3ananue 6.
IIpoyumaiime 3a0anue u ycmanogume coomeemcmeue.
YcTaHOBHTE COOTBETCTBHE MEXJIy METOJIOM aHAIN3a 1 U3MEPSEMOH BEIMUMHOM

MeTtoa ananmza H3mepsiemasi BeJIMIAHA
A IoTenmmomMeTpus 1 | Cuia Toka
b AwmriepoMeTpus 2 | CompoTtuBnenue, NpOBOAUMOCTD
B Kosnykromerpus 3 | Juanextpuueckas NpOHALAEMOCTD
r Kynonomerpus 4 | HanpsxeHue, DOTEHIUAI

5 | KonugecTBO 3nekTpHyYecTBa

3anumuTe B TaGaMIly BEIOpaHHBIE IU(PHI IOX COOTBETCTBYIOIMMH OyKBaMH.

b B r

Otset: A4B1B2I'5
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Zananne 7.

Llpoyumatime 3a0anue u ycmarnogume coomeemcmsue.
VcTaHOBUTE COOTBETCTBHE MEXKAY Ha3BAHHEM BEJIMUMHEI M €€ ONIPENECIICHHEM

Beauuuna

OnpepencHue

A MaccoBas 1oJisi paCTBOPEHHOTO BelecTea | 1

KommaecTBo MONEH pacTBOPEHHOTO
BelecTBa B 1 11 pacTBopa

b MornspHas KOHIIEHTpals pacTBOpa 2 MonrsHoe COOTHOMIEHHE

pacTBOpEHHOT0 BEMIECTBA H
pacTBOPHTENS
B HopmaneHas KOHIIEHTpanus pacTBOpa 3 | Conepxanue pacTBOPEHHOIO BELIECTBA
Ha MIJUTHJIUTDP pacTsopa

r Tutp pacTBOpa 4 OTHomreHue Macchl PACTBOPEHHOIO

BEIIIeCTBa K Macce pacTBOpa
5 KomuuecTBo MOJIEH SKBHBAJICHTA

BCIIECTBA B JIUTPC PacTBOpa

3anummute B Ta0AUIYy BHIOpaHHEe U PEI 10 COOTBETCTBYIOIIMMHA OyKBaMH.

A b

B

r

Orser: A4B51B5I"3

3aganue 8.

IIpouumaiime 3adanue u ycmanogume coomeemcmesue.
VCTaHOBHTE COOTBETCTBHE MEXKIy Ha3BaHHEM U GopMyIHpOBKO#H 3aKOHA

Haszsanue

@opMyTHPOBKA 3aK0HA

A 3axon byrepa-Jlambepra-bapa

1

Ilpu 1aHHO¥ AJIMHE BOJHEI ONTHYECKAA
IJIOTHOCTE CMECH KOMIIOHEHTOB, HeE
B3aHMOJICHCTRYIONIMX MEXAY CcoOoH,
paBHA CyMMe€ ONTHYECKHX INOTHOCTEH
OTJACJIBHBEIX KOMIIOHECHTOB IIPH TOH XK€
JUTHHE BOJHEI

B 3aKOH aIIUTHBHOCTH

Cuna TOKa TmoONHOHM MeNu MNpsAMO
nponopnuonansEa JJ[C HCTOUHMKA H
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00paTHO MPONOPHHOHAIBHA ITONHOMY
COMPOTHUBIICHHIO IIETH

B 3axoH Dapanes

3 | OnHOpOAHEIE CIIOM OAHOTO M TOTO XKE
BEIECTBA, OJWMHAKOBOH  TOJIIMHEI
IOrJIOMAIOT ONHY H Ty K€ JOII0
Dajarolliell Ha HUX CBETOBOM JHEPIHH
(Ipy  TOCTOSIHHOH  KOHIIEHTpalH{
PacTBOPEHHOr'O BEIECTBA)

r 3axon lItepra-Bonsmepa

4 | OTHOLIEHHE  KBAHTOBBIX  BBLIXOHOB
biayopeclieHUIMKH OT KOHIEHTpaUH
TYIIATENS HUMeeT JMHEHHEIH YyJ4acToK
py JUHAMHYECKOM B3aHMONCHCTBUH
MOJIEKYJI )

IMapuuansHOe AaBjieHHE HACHIMIEHHOIO
Iapa KOMIIOHEHTAa pacTBOpa IpPsAMO
TIPOMIOPHUOHATIEHO €ro MONBHOH Jone
B pacTBOpe, NpHUEM KOI(QHUIHEHT
IIPOTIOPIHOHAIEHOCTH -paBeH
INABJICHHUIO HACBHINIEHHOro Iapa Hajg
YHCTHIM KOMITOHEHTOM

3anumuTe B TabMHIy BEIOpaHHBIE HU(PEI IO COOTBETCTBYIOMMUMHU OYKBaMH.

A b B

r

Otset: A3B1B2I'4

3amanue 9.

Ipouumaiime 3a0anue u ycmanosume coomgemcmeue.
VYcTaHOBUTE COOTBETCTBHE MEXIY THIIOM aHAJIN3a U €T0 KJIacCoM

Tun anammsa Knace

A IazoxuaKocTHAs XpoMaTorpadus 1 DNeKTPOXUMHYECKHH
b CrnextpodoTomMeTpus 2 OnTrueckuit

B ITorermuomeTpus 3 Cop6unoHHBIE

r TepmorpasumMerpus
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3anumwTe B TaGIHITy BEIGPaHHEE (UQPEI 10 COOTBETCTBYIOMMMY GYKBaMH.

A b B I

Oteet: A3B2BIT'1

3aganne 10.
Ipouumaiime 3a0anue u ycmanoeume coomsemcmeue.
YCTaHOBHTE COOTBETCTBHE MEXY METOJIOM aHAJIM3a U €0 XapaKTEePHCTHKOM

Meron ananmmza XapakTepucruka

A Crnexrpodoromerpust 1 CreneHs paccerBaHHS CBETA

b IotennuomeTrpus 2 IlornoimeHnune MOHOXPOMATHIECKOTO

cBETa
B Pedpaxromerpus 3 N3zyuenne a¢dexToR npenomaeHus
r ®doromerpus 4 [lornomenue cBeTa BUANMOIO
JauanasoHa
5 H3MepeHne 3neKTpOXHMUAIECKOTO
CUTHamNa

3anumuTe B TabNHIy BRIOpaHHEIE MU(PHI IOX COOTBETCTBYIOMMMHE GYKBAMH.

A b B r

Otset: A4B5SB31™2

33}13]—11151 3aKPBITOI'0 THIIA HA YCTAHOBJICHHE ITOCIEA0BATECALHOCTH

[K-2.2 IIpumenser COBPEMEHHEIE nH}popMaIuOHHEIE TEXHOJIOTHH u

CHENMAIM3HPOBAHHEIE IPOTPaMMBEl A 06pabOTKH IOMYYCHHBIX NAaHHBIX M IIPOBENCHHS HX
OHnOHH(OPMAIIMOHHOTO aHAIK3A.

3ananue 11.

IIpowumaiime 3a0anue u ycmanogume nocaedo6amenbHOCHb.

PacmosioxuTe CTaguM CHCTEMaTHYECKOro aHaIW3a 3JIEMEHTOB I rpymIsl B KOPPEKTHOM
TIOPSIIIKE.

1. CMemmBanue ¢ HarpeThIMH IEI0YaMH

2. lleneHue Ha ABE YacTH

3. obGaBieHre r’HIPOKCOKOMILIEKCA CYPEMEI
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4. Nob6aenenne u3bnITKa pocdara
Ortser: 4213

3apanme 12.

Ilpouumaiime 3a0anue u ycmanoeume nocneo08amenrbHOCHb.

Pacrnonoxure cTaguy CHCTEMATHYSCKOTO aHalli3a 3JeMeHTOB I rpynmbl B KOppeKTHOM
TIOPSZAKE.

1. PacTtBOpeHuE OCagkoB

2. Jobarnenue cynndara

3. lobaBnenue xpomara

4. ToGaBneHHE MPYCCKOr0 CUHETO

Otsert: 2134

3anaumne 13.

Ipoyumaiime 3a0anue u ycmanogume nocied08ameibHOCb.

PacrnonoxxuTe cTaAMM CHCTEMATHYECKOro aHanm3a sneMeHToB III rpymiisl B KOppeKTHOM
TIOpSIKE.

1. PactBOopenue ropsdeit Bogoi

2. PacTBOpeHne aMMHaKkoM

3. OcaxaeHue ¢ XJI0pUIaMHI

4. Peakuys ¢ a30THOH KHCNIOTOM

OtseT: 3124

3aganue 14.

Ipouumaiime 3a0anue u ycmanogume nocaeo06ameibHOCHb.

PacnonoxuTe CTaauy CHCTEMAaTHYECKOTO aHaM3a 3MeMeHTOB IV rpynnel B KOPpEKTHOM
MOPSIZIKE.

1. lo6aBneHue nepokcuaa B MECNOYHOH cpene

2. PacTBOpeHME mEnouaMu

3. Ornenenne ocagka

4. JToGaBneHue XJopyuaa aMMOHUS

Ortger: 1342

3apanne 15.

Ipoyumaiime 3a0anue u ycmanosume nocied008amensHOCb.

PacnonoskuTe CTauy CHCTEMATHYECKOTO aHamu3a EMEHTOB VI rpynnel B KOPpEeKTHOM
MOPSITIKE.

1. Jo6aBneHue nepoKCcHa B MIEIIOYHOH cpere

2. OcaxeHUE ¢ XJIOpHIaMH

3. oGaBnenue XI0puaa aMMOHHS

4. Peaxnus ¢ a30THOU KHCIIOTOH

Otser: 1324

3ATAHUSA OTKPBITOI'O THITA
ITK-2.3 AHanMH3upyeT NaHHBIE U COCTABJIACT HAYYHO-TEXHUYCCKHE OTYCTEL.
3apanmue 16.
IIpouumatime 3a0anue u Oaiime 060CHOBaHHBIU OMEEM

IToueMy OTKpHITHE KaTHOHa Kamus ruapotaprparoM Hartpma NaHC4H406 nomkno
IPOBOAUTECS B HelTpanbHoi cpene? Hamumure ypaBHEHHE peaKHH.
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Otser: OTKphITHE KaTHOHA KaiMs ruapoTaprparoM Hatpus (NaHC4H406) momxHO
OPOBOTUTECSA B HEUTPAIBHOU Cpelie, IOTOMY YTO OCaJOK MMAPOTapTpaTa Kaius, 00pasyronuics
B pe3yJIbTaTe PeaKIuK, paCTBOPIETCS B CUIBHBIX KHCIOTaX | LIENI0Yax.

Vpasrenue peakuun: K + NaHC4H406 = KHC4H406 + Nat.

3ananne 17.

Hpouumatime 3a0anue u datime obocHosanHvili omeem.

IIpu ne#icTBHM rpyNIIOBOrO peakTHBA Ha KATHOHBI BTOPOM IPYIIIEI ITOTYYaFOTCS OCAIKH —
XIOpHIBI cooTBeTCTBYIOHUX KatnoHOB: AgCl m PbCl2. KaxoBa pacTBOpEMOCTE XJIOPHIOB B
BOJIE M KaK 3TO HCIIONIB3YeTCs B aHAIH3e?

Otser: Obpasyromuecs 0caJKy HEPACTBOPHUMEI B BOJE H CIAOBIX KHCIOTAX; HX MOXHO

IIEPEBECTH B BHJ{ KOMIUIEKCOB. ODTO HCMOIB3yeTcs B HPOOOMOArOTOBKE JUIS YAAICHHS
HEXXEJIaHHBIX HOHOB B aHAJIM3E,

3ananue 18.

IIpouwumaiime 3a0anue u datime 060cHO8aHNBI OMEem.

Kakve mpomykThl peaknum obpasyroTcs mpH B3auMozedicteuu xiopupa prytH (1) ¢
pacTBOpOM aMMHaKa? YKaKHTE HX XHMIYECKAE POPMYIIBL

Otser: Ilpu B3amMopeiicTBun xmopuna pryta (I) ¢ pacTBopoM ammuaka o6pasyrorcs
pryth, aMua-Xmopuz pryTH (1) 1 xmopun aMMoHus:

Hg2Cl2 + 2NH3 — Hg + HgNH2Cl + NH4CI.

3apnanme 19.

IIpouumaiime 3a0anue u datime 06ocHo8aHbI OMEem.

Kako#t ocajiok BmIMAseT MEPBBIM, €CIM K HCCIHEAyeMOMY PacTBOPY, COAEpXKalIeMy
KaTHOHBI 0apus, CTPOHIMSA H KaIBIHUA B PAaBHBIX KOHIEHTpAUMAX, MOCTENEHHO NPHIMBATH
PacTBOP CEPHOI KHCIOTEI?

Orser: Cynbdar Oapusa BeImajeT HepBbIM, TaKk KaK oOJNajaeT HHU3KOH KOHCTaHTOMH
PacTBOPUMOCTH.

3ananue 20.
IIpouwumaiime mexcm u Oatime pazeéeprymolii 060CHOBAHKBLY OMEem
Conu Kakux KaTHOHOB OKpPAIIMBAIOT IIaMs ra30BO FOPENKY B JKENITO-3¢1ICHbI 1BET?

Otset: IlmaMs ra3oBoif rOpeJKH B JKENTO-3¢JEHBIA IBET OKPAINMBAIOT JIETYYHE CONH
Gapus.

IIK-2 CmocoGeH mpUMEHSTh Ha IPAaKTHKE IMPHEMBI COCTABIECHMS HAayJHO-TEXHHMYECKHX
OTYeTOB, 0630POB, aHANMTHIECKHX KapT M HOSCHUTENBHBIX 3AIIMCOK, M3JIaraTh ¥ KPUTHYECKH

aHANMM3UPOBATh IONY4aeMyl0 HHQOpPMAlMI0 H INPEACTaBIATH pe3YJIbTaThl IIOJEBBIX H
J1a00paTOPHBIX OMOJIOTHYECKHX HCCIIEI0BAHHUIA;

[IK-2.1 3naer mnopsagoK YydeTa NaHHBIX M COCTABJICHMS OTYETHOCTH IO OXpaHe
OKPYXXarollel cpemsl.
[1K-2.2 Hpumenser COBpPEMEHHEIE HH(OpPMAITHOHHEIE TEXHOJIOTHH u

CHELHATH3NPOBAHHEIE MPOTPaMMEI I OOpabOTKH IONYYEHHBIX NAHHBIX M IPOBEJCHHS UX
OroMH(pOPMAIIOHHOTO aHANIN3a;

I1K-2.3 Ananusupyet JaHHBIE U COCTABNISET HAYYHO-TEXHHYECKHUE OTUETH.
3AJAHUA 3AKPBITOI'O THITA

3ajanns KOMOMHHPOBAHHOrO THIIA ¢ BHIGOPOM OIHOT0 BEPHOT0 OTBETA M3 NPEII0MKEHHbBIX
BApPHAHTOB
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[IK-2.1 3HaeT mopsamoK y4eTa JaHHBIX H COCTABJIEHHS OTUETHOCTH IO OXpaHe OKpPY:Karomiei
Cpebl.

3aganmue 21.

IIpoyumaiime 3a0anue u gvibepume npasuibHLIli OMeem.

Hedenomerpus noszsonger.. .

1) ananu3upoBaTh MyTHEIE PacCTBOPHI,

2) aHaNM3UPOBAThH IIPO3paYHbIe OKPAIICHHBIE PACTBOPEI,

3) onpenenaTts pa3sMep YacTHIl B KOJUIOMAHBIX PaCcTBOpax;

4) onpeAeNATh KOHIECHTPAIHIO PACTBOPEHHBIX BEIECTB II0 MOKA3aTENIO IIPEIOMIICHH S
3anumure APy, MOA KOTOPOit yka3zaH BEPHEIA OTBET

OrtgerT: 4

3aganune 22,

IIpouumaiime 3a0anue u gvibepume npagubHLLE Omaem.

CoexrpodoTomeTpus. ..

1) ucnone3yeT MOHOXPOMATHUYECKOE H3JIYUEHHUE;

2) ocHOBaHAa Ha WCCIENOBaHWM TIOTJIOINECHHS AHANH3HPYEMBIM DPACTBOPOM H3NYYEHHS
OIITHYECKOr0 qUana3oHa;

3) ocHOBaHa Ha H3MEpPEHMH HHTEHCUBHOCTH pAacCEMBaHMS CBETa aHAIM3UPYEMEIM
pacTBOpOM;

4) npEMeHsETCS U aHANIM3a IPO3padyHbIX HEOKPAIIEHHBIX PaCTBOPOB.

3anumute MUQPY, 0 KOTOPOH yKa3aH BEPHLIH OTBET

Ortger: 2

3anauue 23.

IIpouwumaiime 3a0anue u evibepume NPasUNbHLLI OMEeEM.
PedpakToMeTpHs OCHOBAHaA. ..

1) Ha n3MepeHNH yrila BpalleHus IOISPH30BAHHOTO CBETA;
2) Ha ONpeIEeNeHNN ITOKa3aTells MPEJIOMIICHHUS;

3) Ha U3MEPEHHH OTKIIOHEHHS YaCTHI] B MATHUTHOM II0JIE;
4) Ha B3aUMONEHCTBHH 4/Iep aTOMOB C MArHUTHBIM ITOJIEM.
Sanumute 1udpy, Mox KOTOPOoi yKa3aH BEpHBIH OTBET
Otger: 2

3ananusa KOMﬁHHI/lPOBaHHOI‘O THIIA C BblﬁOpOM HECKOJIBKHX BEPHBIX O0TBETOB N3
NpE€IJIOKEHRBIX BADHAHTOB

3apnanme 24,

IIpouumaiime 3a0anue, evibepume nPasUIbHLIE OMEENbL.

DOoTOINEKTPOKOIOPHMETPHYCCKHUI aHATHS. . .

1) TpebyeT mpUMEHEHHSI MOHOXPOMATHYECKOr0 H3TyUEHHS;

2) OCHOBaH Ha CIIOCOOHOCTH BEINECTB OKHUCIATHCA HIIM BOCCTAHABIMBATHCH IIOJ
BO3JciiCTBHEM BUAUMOTO H3ITYIEHHUS,

3) TpebyeT nony4eHus OKpaleHHBIX (OpM aHATH3HPYEMEIX COeIHHEHHIA;

4) mo3BOJIAET ONPENAENATh KOHIIEHTPAIMY MYTHBIX U TEMHOOKpPAIIIEHHEBIX PAaCTBOPOB.

3anumuTte MuQpEL, 104 KOTOPHIMHU YKa3aHbI BEPHBIE OTBETHI

Ortser: 13

3ananue 25.
IIpouumaiime 3a0anue, evibepume npasuIbHbIE OMEEMbL.
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Meron SIMP...

1) wucmonesyroT A aHamM3a BEINECTB, aTOMBI KOTOPHIX HMEIOT S7pa € HEUYETHBIM
KOJIMYECTBOM IIPOTOHOB;

2) OCHOBaH Ha B3aMMOJEHCTBUM SIEP ATOMOB C HOCTOSHHBIM MAarHUTHBIM TIOJIEM,

3) mo3BOJIAET U3MEPSTH ONTHYECKYIO aKTHBHOCTE BEIIECTB,

4) OCHOBaH Ha aHANM3€ CICKTPOB HCIYCKaHWE BEINECTB IIOCIE pajHOBOIHOBOTO
BO3IcHCTBHA.

3anmumuTe NUQPEL, 101 KOTOPEIMH YKa3aHBI BEPHBIE OTBETHI

Orser: 14

IIK-2.2 TlpuMensieT coBpemeHHBIE MH()OPMALMOHHBIE TEXHOJOTMH H CICHHATM3MPORAHHEIE
IporpaMMHl Uit 0o6paGoTKu MONYYEHHEIX JAHHBIX M IPOBENCHHS MX GHOMH(OPMAIMOHHOTO
aHaIN3a;

3anaHus 3aKPLITOro THINA HA YCTAHOBJICHHE COOTBETCTBHA

3aganmne 26.

IIpouumaiime 3a0anue u ycmanosume coomeemcmeue.

YCTaHOBUTE COOTBETCTBHE MEXAY PEAKTHBOM M (DOTOMETPHUECKH ONpeIeNTeMbIM
HOHOM

PeakTun DoTOMETPHYECKH ONpENeIsIeMbIii HOH
A Pomanun xanus 1 Zn (II)
b Anuzapun 2 Fe (IIT)
B Jutnson 3 Ni (II)
r Hutuokxapbamar 4 Al (ITD)

3anuiuTe B TabMAIYy BHIOpaHHbIE HHMPHI O] COOTBETCTBYIOIMME OYKBaMH.

A b B r

Oteer: A2B4B113

3ananue 27.
IIpouumaiime 3a0anue u ycmanogume coomsemcmsue.
YcTaHOBHTE COOTBETCTBHE MEXKIY IIRETOM ILIAMEHH 1 HOHOM

IBer Homn
A Kenrerii 1 K
b 3enennnit 2 Cu
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B ®duonerormIi 3 Li

r Kpacusrit 4 Na

3annmuTe B TaGMHLY BRIGpaHHbIE HUMPHI O COOTBETCTBYIOUTMMH GYKBaMH.

A B B r ‘

OtBeT: A4B2BI1I'3

3anaume 28.
IIpouumaiime 3a0anue u ycmanosume coomeemcmeue.

YCTaHOBHTE COOTBETCTBHE MEXIY IOJIOKEHNEM/KOMHYECTBOM 3aMeCcTUTeN MOJIEKYTIBI
u UK-ntuxamu

Ilosoxenne Iuxn

A Ju-meta 1 JIBoliHO# paspemeHnrIi

b Hu-napa 2 Tpoitnoit, HepaspenieHAETH

B Terpa 3 JBOIHOM, paspeleHnbIN y3Kuil

r I'ekca 4 JIBoliHO#, Manoii HHTEHCHBHOCTH
5 JIBoiHOH, pa3sHO HHTEHCHBHOCTH

3amvuwure B TabnHIly BEIOpaHHBIE HUAPHI IO COOTBETCTBYIOLUIVMHA OYKBaMH.

A b B r

OtBeT: A2B4B3I'5

3apanme 29.
IIpovwumaiime 3a0anue u ycmanosume coomeememeue.
YCTaHOBHTE COOTBETCTBHE MEXK/y aTOMOM (peHETONA M €r0 MoJIoXKeHHeM SIMP CIIEKTpa

(ppm)

Atom IHonoxenue

A Yrraepon 6eH30IEHOTO KOMBIIA 1 20

b VYrnepos 6e6H30ILHOTO KOJIBIIA, COENL. C 2 60
KHCIIOPOIOM
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B Janennii yruepon sTun-paguxana 3 110

r bmxumit yriepon sTun-paaukana 4 160

3anumuTe B TAOIUIy BHIOpaHHEIE UG PEI 10 COOTBETCTBYIOIUME GYKBaMH.

A b B r

Otset: A3B4B112

3ananue 30.
Ilpoyumaiime 3a0anue u ycmanogume coomeemcmeue.

VYCTaHOBHTE  COOTBETCTBHE  MEXIy  30HOM  TEpMOrpaMMbl H  OPOIECCOM
TepMOTPaBUMETPHUH

3ona IMpouecc
A JIunelHbIi HAKIOH 1 [IOBEPXHOCTHBIE IIPEBPALLCHHS
b Jlor-cnian 2 YCKOPEHHBII HarpeB
B ITnato 3 Harpes oOpasna
r Jlor-nogrem 4 pazJioxKeHue
5 IIpeBpalIcHNE BO BCEM 00beEMe
BEIIlECTBA

3anuumre B TaGIuIly BEIOpaHHbIE MUQPHI [T0]] COOTBETCTBYIOIIHMH OYKBaMH.

A b B T

Orteet: A3B1B5I2

38)13]-"/15[ 3aKPBITOT0 THIIA HA YCTAHORBRJICHHE MOCACA0BATCIABHOCTH

3ananue 31.

IIpouumaiime 3a0anue u ycmanogume nocied08amenbHOCb.

Pacnonoxxute B IpaBIIIEHOM NOPAIKE IEMEHTH (JOTOMETPHUIECKOTO aHAIN3a
1. BIOOp AJIMHEI BOJIHEI

2. U3MepeHre ONTHIECKOH IIOTHOCTH

3. MOATOTOBKA CEpHH CTaHJAPTHBIX PACTBOPOB

4. nocTpoeHne KanuOpoBOYHOrO rpaduka

5. pacdeT KOHLIEHTPallU{ aHaI1Ta

Ortger: 31245
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3apanmue 32.

IIpouumatiime 3a0anue u ycmanoeume nocied08amensHoCH®.

Pacrionoxure B IpaBUTEHOM HOPSIKE SMEMEHTH TyPOHANMETPHIECKOTO AHATH3A
1. mOATOTOBKA KIOBETHI

2. yCTaHOBKa PEXUMOB T€UEHHS/CMEIITNBAHUS

3. ycranoBka $hoToduILTPOB

4. IOIrOTOBKA CEPHH HCCIIEAYEMBIX PACTBOPOB

5. 3anmch ¥ 00paboTKa pe3ynLTaToR
Ortser: 41325

[IK-2.3 AnanusupyeT qaHHbIC U COCTABIAET HAYIHO-TEXHUUECKHE OTUETHL.

3apnanmue 33.

IIpowumaiime 3adanue u ycmanosume nocredosamenbHocmo.

Pacrionoxwre B IPaBIIIEHOM IOPSAKE SEMEHTHI TOTEHITHOMETPAYECKOTO aHATH3a
1. ycTaHOBKa MapaMeTpOB 3IEKTPHYECKOH MEnn

2. ycTaHOBKA NepeMeIIHBaHAs

3. ompexeneHue pacTBOpa CpaBHEHHUS

4. nsmepenue pH umu D]IC pacteopos

5. MOJTrOTOBKa 3NIEKTPOA

Ortset: 31524

3ananmue 34.

IIpoyumaiime 3a0anue u ycmanosume nocredosamensHocmo.

Pacmionoxwure B npaBumsHOM HOpsiake 31eMeHTE MK-CIIEKTPOCKOMMYECKOTo aHau3a
1. npomeiBKa kamephl He MK-akTHBHBIM coeqUHeHHEM

2. moAroToBKa TaGNETKH HCCIEyeMOrO H KOHTPOILHOTO BEIIECTBA

3. 3anmch cueKkTpa

4. orpaHEYEHHE aPaAMETPOB NPOXOAALIETO H3TyUCHHS

5. COOTHECEHHE MUKOB CIEKTPa ¢ 6a3aMu AaHHEIX

Ortger: 21435

3ananmue 35.

IIpouumaiime 3a0anue u ycmanosume nocied08amenbHOCHb.
Pacmonoxute B NpaBHIBHOM TOpsiike 31eMeHTs SIMP anamisa
1. mepeBoA MCCENyeMBIX BEIECTB B JeUTEPUPOBAHHEI PACTBOP
2. nepeBos aTOMOB B BO30YXKIEHHOE COCTOSHUE PafHOCHTHAIOM
3. M3MEHEHHUE HANIPAKEHHOCTH MATHUTHOTO TOJIS 10 Pe30oHaHca
4. moMermenue NpoGH B HHAYKIUOHHYIO KaTyIIKY

5. 3aIIHCh PEIaKCAIOHHOTO H3ITyUeH s

Ortsert: 14325

3AJTAHUSA OTKPBITOI'O THUIIA

3ananne 36.

IIpowumaiime 3a0anue u daiime o60ocnosannbiii omeem

Kax mpoBOmUTCS OTKphITHE KATHOHA Gapusi B NPHCYTCTBMM KATHOHOB CTPOHLMS H
Kanpug?

Otser: OTkpeITHE KaTHOHA 6apys B NPUCYTCTBUH KATHOHOB CTPOHLMS U KaJbLHs
IIPOBOAHUTCS PEAKIUEH ¢ AUXPOMATOM, T.K. BEIIANAeT TOIBKO OCAJ0K XpoMara 6apus.

22



3apanmue 37.

IIpouumaiime 3adanue u Oaiime obocHosanmwiii omeem.

KakuM peareHToM U B KaKHX YCIOBHAX MOKHO OGHAPYKHTE KapOoHaT- aHHOH?

Otser: Jlna oOHapyXeHus KapGOHAT-aHMOHA MOXHO = MCIONB30BATh cleAyomue
pEareHThl U YCIIOBHS:

Xnopun Gapus (BaCl2). Ocaxnaer kapGoHat-aHHOH B BuJe Genoro ocagka BaCO3,
PacTBOPHMOTO B pa30aBICHHBIX MHUHEPAIBLHBIX KuCIoTax u gaxe B CH3COOH ¢ BeienenueM
CO2.

Hurpar cepebpa (AgNO3). [ladt ¢ pacrteopaMu KapGoHaToB Genblii ocamok Ag2CO03,
PacTBOPHUMEI B KHCJIOTAX.

3apganmne 38.

IIpouumaiime 3adanue u datime obocnoeannwlii omeem.

Kakoif KaTHOH IIPHCYTCTBYET B PaCTBOPE, €CIM NP K0GABNEHHH K PEaKIFOHHON CMecH
POAaHNAa aMMOHHMS C M30aMHUJIOBBIM CIHPTOM 00pa3syeTcs KOJNBIO, OKPAIIEHHOE B APKO-CHHHMH
nBeT?

Otser: B pactBope, riie npu K00aBNeHAN POJAHKAA aMMOHMS C M30AMHIOBEIM CIIUPTOM
o6pasyercs KONbLO, OKPAlIEHHOS B SPKO-CHHMI IBET, NPHCYTCTBYET KATHOH JKejle3a (Fe3+).
Tombxo oH MOXKET 06pasOBaTh KOMILIEKC C POJAHHAOM aMMOHUS H H30AMHIIOBBIM CIIEPTOM.

3ananue 39,

IIpowumaiime 3a0anue u daiime o6ocnosantviii omeem.

lloueMy noGaBneHue XnopuAa aMMOHHS CIOCOGCTBYET pACTBOPCHMIO Zn(OH)2?
IIpuBenuTe ypaBHEHHS peaKimii.

Orser: JloGaBnenne Xmopuaa aMMOHHS CIOCOGCTBYeT pacTBopermo Zn(OH)2, TIOTOMY
YTO THAPOKCHJ IHMHKAa O0NafgaeT CpaBHUTENBHO GONBIION BENMYHUHOM MHPOM3BENECHHS
PacTBOPUMOCTH. '

YpaBHenue peakuun mexay Zn(OH)2 m xnopunom ammonmsa: Zn(OH)2 + 2NH4CI —

[Zn(H20)2(NH3)2]CI2. B pe3yabTaTe 3TOi peakuu obpasyercs  XJopHnI
IHaKBaIMaMMHUHIIIHKA.

3ananue 40.

IIpouumaiime mexcm u Oaiime paseeprymuiii 060cHOBaHHbITI OMEem

Kakylo pomb B CHCTEMaTHUECKOM XOJi¢ aHAIM3a CMECH KATHOHOB 5 TPYIIBI HIpaeT
IEpEKNCH BoJopoaa’?

Otser: Ponb mepexucH BOAOPOAa B CHCTEMATHYECKOM XOJE aHAIM3A CMECH KATHOHOB
IATOH IPYNIIB! 3aKITIOYACTCS B OCAXKICHHH KaTHOHOB 3TOM rpynmsl Takke mepeKkuch Boﬁopona
UCTIONIL3YIOT JUI1 TOATBEPIXK/ICHUS TPUCYTCTBHA HOHOB MapraHIla B MCXOJHOM HCCICAYEeMOM
pacTeope. Jins atoro k ocanky MnO(OH)2 n06aBisioT IEpoKCHA BOAOPOAA B CEPHOI KHCIOTE.
B pesynbTate ocafok pacTBopsercs i oGpasytorcs noHs! Mapranua (II). '

3.2. TunoBbIe 32 1aHMd /LIS IPOMEKYTOUHOM ATTECTALIMHY

3.2.1. Bonpocsl K 3a4eTy

®opmMupyeMas KOMIIETEHIIUN:
ITK-2 Crmocoben mpuMeHsTs Ha NPaKTUKE TIPHEMBI COCTABICHHS HayTHO-TeXHHYECKHX
OT4ETOB, 0030POB, AHAIMTAYECKMX KapT M MOSCHUTENBHBIX 3AlHCOK, M3IAraTh W KPUTHIECKH

aHAIM3HPOBATh MONYYaeMyl0 MHGOPMAIMI0O W NPEACTaBIATH pe3yJbTaThl MONEBHIX U
NabopaTOPHBIX OHUONIOTHYECKHX MCCIIEAOBAHMIA; ;

IIK-2.1 3HaeT nNOpANOK ydYeTa HOAHHEIX M COCTABICHHA OTYETHOCTH IO OXpaHe
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OKpY>Karouley cpeIbl.

MK-2.2 Ilpumenser COBPEMEHHBIE HH(POPMAITHOHHEBIE TEXHOJIOTHH u
CCHMATH3MPOBAHHBIC IPOTPaMMBI [l 0GpaGOTKM NONYYCHHBIX NAHHBIX M IPOBENEHAS HX
OuOMH(pOPMAIIMOHHOTO aHANH3A;

[IK-2.3 Ananuzupyer AaHHBIE H COCTABIIET HayYHO-TEXHUIECKHE OTUYETHI.

OIIK-8 CrnocoGeH HCIONB30BAaTH METO/BI cbopa, 0OpabOTKH, CHCTEMATH3AUHH WM
IPEACTABJICHAA TONCBOH M J1abopaTopHOil MHGOpPMANME, NPUMEHSTH HABBIKH paboTEl ¢
COBPEMEHHEIM 060PyI0BAHHEM, AHANM3UPOBATD NONYYEHHBIE PE3YIIbTATHL _

OIIK-8.1 Hcmonesyer Metomsr cGopa, 00paboTKH, CHCTEMAaTH3allMH U IIPEACTaBICHHUS
noJIeBO# U naGopaTopHO# HHGOPMAaIHK

OITK-8.2 IIpuMeHseT HaBBIKH PaGOTHI ¢ COBPEMEHHBIM 000pYIOBaHHMEM H aHAJIM3UPOBATH
MOJIyYEHHBIE PEe3yIIbTATE

1. PH3UKO-XUMHYECKHE METOMEI AHAIH3A. Knaccuduxanms.

2. I'paBumetpuyeckmii Meton, Knaccuduxarus TPaBUMETPUYECKHX METONOB aHAIM3a
(MeToN OTTOHKM, METOX OCaXJeHH:). DTansl BHUIONHEHHS I'PaBUMETPHYECKOTO OIPeIEIEHHUS
(Merorn ocaxenns). TpeGoBanus, NpebIABILEMBIE K 0CAKIAEMOl dbopme.

3. THTpEMeTpHYECKHE M TPABUMETPHUCCKHIE METObI aHATH3A.

4. OmextporpasuMerpus. CxeMa YCTAHOBKH JuIf 3JIEKTpoaHanu3a. BHyTpeHHmii
SJIEKTPOJIA3.

5. Tutpumerpmyeckmit  amamus.  TpeGosanms, IPEeabSIBIAEMBIE K  peakiusM,
HCHOJIB3YEeMBIM B TATPUMETPAUHA. OCHOBHBIC IPHEMEI THTPUMETPYECKOTO AHAIIH3A.

6. THTpHMETpHYECKHE M IPaBHMETPHYECKHE METOIH aHATH3A.

7. Xpomatorpapus. Knaccuduxanus  MeTomos xpoMarorpadhun  (GppoHTaNBHAS
NPOSIBUTENbHAA, BEITECHTEIbHAS).

8. KadecTBeHHEIC M KOIMYECTBEHHbIE XaPAKTEPHCTUKE XpoMarorpamm (BhICOTA, ITMPHHA,
IJIOMIANb [HKA, BPEMS YACP)KUBAHHS).

9. AtomHO0-a6COpOLUOHHEI CIIEKTPAIBHBLA aHaMH3, KoHuecTBeHHbIE onpeeieHuUS.

10. IloTreHnmomMeTpus. VYparuenne Hepncra. Cxema yCTaHOBKH i
TIOTCHIHOMETPHYECKHUX H3MEPEHHUH.

11. MHuKaTopHBIE SEKTPOIBL, HCTIONB3YEMEIE B HOTEHIIUOMETPHH.

12. IlotenunomeTpryeckoe TutpoBanue. ONpeeleHHe TOUKH SKBHBAICHTHOCTIL

13. Tlonsporpadus. KauecTsennsIe i KOMHYECTEEHHEIE XapaKTCPUCTUKH IONIIPOrpaMM.

14. KynoHomeTpus IpH MOCTOSHHOM KOHTPOJIHPYEMOM [OTEHIIHANE.

15. llotenmuomeTpus. PasHoBecHbI moTeHmuan. CHocoGb H3MEpPEHHS MOTCHIHAIA,
[Ipamast noTeHIMOMETpHS.

16. ATOMHO-3MHCCHOHHEIH MeTo. MCTOYHHKH BO30YX/IeHHS M aroMu3amuy. Ou3HKO-
XHMHYECKHE IIPOIIECCHI B IIa3MeE.

17. KagecTBeHHEBI! ¥ KOMMYECTREHHBIH aHamms. O6IacTH IPHMEHCHHSI, METPOJIOTHIECKHE
XapaKTEPHCTUKH METOJIOB. ‘

18. Cnexrpodoromerpudeckuii METOI. OcHoBHO# 3aKOH TIOTTIOIMIEHHS
3NEKTPOMArHUTHOTO H3/Ty4eHHA. MonspHeli ko3¢ duruent nornomenus. IIpumenenne MeTona
AT ONIPCNICNCHUS KOHICHTPAIMK BEINeCTB. UyBCTBHTENBHOCT M CEJCKTHBHOCTH METOJA.
BoiGop onTAManbHEIX YCIOBHI IPOBeaEHHS (POTOMETPAIECKIX peaxiuii.

19. JlromuHeCIIeHTHEIH METO/I. OcHoBHEBIE 3aKOHOMEPHOCTH MOJIEKY IIPHOI
MoMMHecHeHIHH. 3akoH BaBunosa. 3akon Ctokca-JloMmmens.

20. Xpomatorpaduueckine MeToasl. IIpHHIMIEI knaccudukanui. XpoMaTorpaMMEl H
CII0CO0B!I X moydeHHs. OCHOBHEIE TEOPETHUCCKHE TIOJIOKEHHS 1 XapaKTEPUCTUKHA METOJIOB.

21.TasoBas xpomarorpapms. TpeGopaHus K CTalMOHApHBEIM M IIOJBHXHEIM (a3aM.
IIprMepBI IPaKTHYECKOTO MPHMEHEHHH,

22. XunxocrHas xpoMarorpapus. TpeGoBanus k CTAaIMOHAPHBIM M OXBMXHEIM dazaM.

23. Honnas xpomatorpadus.
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24 bymaxHass W TOHKOCJIOHHAs xpomatorpadus. Ilpummnumer Meromos. [Ipumepst
NPaKTHYECKOTO IPHMEHEHU.

25. TloTeHIMOMeTpHYeCKOe THTpoBaHue, O6mas XapakrepucTuka Meroaa. Croco6sl
HaXOMICHHST KOHEYHOH TOYKM THTPOBAHUA. VIHIMKATOPHBIE 3JIEKTPOLI B KHCIOTHO-OCHOBHOM,
OKHCIINTENFHO-BOCCTAHOBUTENHHOM THTPOBAHHH.

26. CneKkTpocKonMYecKre METOABl. BaxHeinme XapaKTePUCTHKY CIECKTPAIBHEIX JHHMI
(mono>xenne, MHTEHCHBHOCTB, NIMPHHA). ATOMHEIE H MOJICKY/IAPHBIE CHEKTPEL B3amMocsase
OCHOBHBIX XapaKTCPHUCTHK CHEKTPAIBHBIX JIMHHHA C IPHPOJONM M KOIMYECTBOM BEIECTBA
(KaueCTBEHHEBIN H KONHYSCTBEHHEIH aHATN3).

27. ®ororpadudeckue MeToAnl aHATHZA. CIOCOGHI nony4yeHus: Qororpaduieckux
mnactuH. [Ipunnuner MeTona.

28. Konopumerpus. Hepenomerpus. Typbummmerpus. CpaBHHTeNbHAsA XapaKTEPHCTHKA.
Ycnosus npoBeeHus HecnexoBanus. ONTHYECKHE CXEMEL

29. Macc-cnexrpometpust. OnTHYECKAs CXeMa.

30. PamomeTpuueckie MeTons! amammsa. ITpuHnmn peructpanuu. Ilonstne nepmoma
nonypacnana. Knaccupukamnus c4eT4nkos.

31. CuvHOmIAIHS. CuuHIAIAIHOHHEIE METOMBI a”Hanm3a. OtnuuuTensHas
XapaKTCPUCTHKA OT JIIOMMHHCIEHIMY,. CUeTYMKY CIUHIWISIIHOHHOTO THIIA.

32. OMHCCHOHHBIM ClIEKTpaIbHEI aHatH3. ONTHYeCKas CXeMa. IIpumMenenue Metona.

33.Ph - wmerpus. Knaccubukamus smexTpomoB. OTIHMUHTENbHAS OCOGEHHOCTE OT
HMOHOMETPHH.

4. METOJJUYECKHWE MATEPHAJIBL, OIIPEXEJISIIOIUE ITPOIEAY PhI
OLIEHVBAHUS 3SHAHUM, YMEHUI 1 HABBIKOB
U OIIBITA JEATEJBHOCTH, XAPAKTEPHU3YIONIAX DTAIIBI
®OPMHPOBAHHA KOMIIETEHITA

Kputepuu OIICHUBAHUS 3HAHUH 06\"-IaIOLLlI/IXC5I TIPY IPOBEICHHUH KOJJIOKBUVMA:

* OTMeTKa «OTIMIHO» - OOYYAIOWMHCS YETKO BBIPAXKAET CBOKO TOYKY S3PEHHH II0
paccMaTpuBaeMBIM BOIIPOCAM, IPUBOAS COOTBETCTBYIOIIHE IPUMEPEL. "
* OTMeTKa «X0pomo» - 0GyJaIOImuiiCs AOMYCKAET OTANbHbIE IOIPEIIHOCTH B OTBETE

* OTMeTKa «YAOBJIETBOPHTEILHO» - 00yJAIOMIMIiCA OGHAPYKUBACT MPOGEIBI B 3HAHMIX
OCHOBHOTO y4e0HOI0 H HOPMaTHBHOTO MaTepHaIa.

* OTMeTKa «HEYIOBIETBOPHTENLHO» - O0YYAIOMKicA OGHAPYKHBACT CYIIECTBEHHEIE
npoGeNbl B 3HAHMSX OCHOBHBIX IIONOXEHHH JUCIMIUIMHEL, HEYMEHHE C TOMOMIBIO
TIpenojaBaTes MONyIUTh IPABUIILHOE PellicHHe KOHKPETHOM IPaKTHUeCKOH 3a1adH.

K[}I/ITC PHU OLICHUBAHWA 3HAHUI 06!’-1&10 AXCA TIPH IIPOBEJICHUH TECTHPOBAHUS:

Pesynbrar TecTHpoBaHMs OLCHHBAaETCS 1O TNPONCHTHOM IUKATE OLEHKA. Kaxnomy
00y4aroIeMycs IPeIaraeTCcs KOMIUIEKT TECTOBHIX 3a/IaHHi U3 25 BOIPOCOB:
¢ OTmMeTKa «OTIMYHO» — 25-22 NPaBHIILHBIX OTBETOB.
¢ OT™MeTKa «xopomo» — 21-18 npaBHIBHEIX OTBETOB.
* OTMETKA «YXOBIETBOPHTENLHO» — 17-13 mpaBUIBHEIX OTBETOB.
* OTMeTKA «HEYA0BJIETBOPHTEILHO» — MeHee 13 IPaBIIBHBIX OTBETOB

Kpurtepuu 3Hanuii npu IIDOBCIICHHUH 3a4€Ta.

L4 OlIeHKa «GavuTEeHO» TOKHA COOTBETCTBOBATH ItapaMeTpam 0001 M3 MONOKHTENBHBIX
OLICHOK (((OTJ'II/I‘-IHO)), «XOpOoMIO», ((}’L[OBJICTBOPI/ITCJILHO»).
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* Ouenxa «He 3a4TeHO» JIOIDKHA  COOTBETCTBOBATH fapaMeTpaM  OLEHKH
«HEYJIOBIIETBOPUTEIHHOY.

* OTMeTKa «OTIMMHO» — BBHIONHEHB BCE BUIBI yUeOHOM paboTsL [IpelyCMOTPEHHEIE
y4eOHbIM mmaHoM. OG6ydaromuiics JEMOHCTPHPYET COOTBETCTBHE 3HaHUH, YMCHHH, HaBBIKOB
IPABCACHHBIM B Ta0IHIAX IOKA3aTeNsM, ONEPUPYET MPHOGPETEHHEIMA 3HAHHAMH, YMEHHMI,
HABEIKAMH, IPHMCHSET WX B CHTYyalHsX MOBBILEHHOH cnoxHocTH. IIpu 3ToM MoOryt GHITH
AOIYIMEHB HETOYHOCTH, 3aTPYJHEHHS NPH AHATMTHYECKHX OIlEpanusaX, [epeHoce 3HAHUH H
YMCHHH Ha HOBEIE, HECTAHAAPTHEIE CHTYaILlHH.

* OTMeTKa «XOpOIIO» — BEHIONHEHBI BCe BUMIbI y4eGHOM paGoTHI, IIPeIyCMOTPEHHBIE
y4eOHbPM IaHoM. OGyHarommifcs AEMOHCTPHPYET COOTBETCTBHE 3HAHWIA, YMEHHH, HaBBHIKOB
IPUBEACHHEIM B Ta0lHIaX IIOKA3aTENsM, ONEPHPYET NPHOOPETEHHBIME 3HAHMSMY, YMEHHSMH,
HaBBIKAMH, NMPHMCHSCT MX B CTaHJAPTHBIX CHTyauusx. IIpm 3TOM MOryT GHITH JOMYINEHBI
HE3HAYATENBHEIE OMMOKM, HETOYHOCTH, 3aTPyJHEHMs NPH AHAIUTHYECKHX ONEpalHsX,
NIEPEHOCE 3HAHUM U YMECHHH Ha HOBBIE, HECTAHIAPTHEIE CHTYAIlHH.

* OTMeTKA «YNOBJICTBOPUTENLHO» — HE BHINOJIHEH OJMH WM GONlee BHJIOB yue6HOM
paloThl, NpPEeAyCMOTPEHHBIX y4eOHBIM IiaHOM. OGyuaromuiics JEMOHCTPHPYET HEIIONHOE
COOTBETCTBUE 3HAHWH, YMEHMH, HABBIKOB NPHBEICHHEIM B TabaMIax IOKa3aTessM,
JIONYCKAIOTCA 3HAYMTENbHBIC OIMOKH, MPOSBISETCA IaCTHYHOE OTCYTCTBHE 3HAHMI, YMEHMH,
HaBBIKOB 10 Psifly TOKasaTesiel, 00yJarolmiicss MCIHITEIBACT 3HAYNTENBHEIE 3aTPYIHCHAS IPH
ONEPHPOBAHUH 3HAHMAMH H YMEHUAMH IIPU UX IEPEHOCE HA HOBBIE CHTYAIHH. —

® OTMeTKA «HEYNAOBJIETBOPUTENLHO» — HE BBIIOJHEHBl BHJIEI yuebHOl paboTsl,
IPEAyCMOTPEHHEIE yYeOHBIM IUIAHOM. JIEMOHCTPHPYET HEMONHOE COOTBETCTBHE 3HAHMIA,
YMCHUH, HaBBIKOB NPHUBCICHHLIM B TablHIAX NOKa3aTeleH, NOIYCKAIOTCS 3HAYMTENILHEIE
OIINOKH, MIPOSBIAETCS OTCYTCTBHE 3HAHUH, YMEHHH, HABEIKOB 1O GOJBIIEMY pARy nokxasareneii,
00yHaroMMiCs HCHBITHBACT 3HAYMTENBHBIC 3aTPyAHEHHS IIPH ONCPHPOBAHMM 3HAHHMAMHE H
YMEHUAMH NPH HX NIEPEHOCE HA HOBBIE CHTYAIUH

5. TOCTYITHOCTD H KAYECTBO OBPA3OBAHMS IS JIMIL C OB3

IIpu HEO6XOMMMOCTH MHBAIMAAM M JIMLAM C OTPAHHYCHHBIMH BO3MOXKHOCTSMH 310pOBbS
[IPEIOCTABIACTCS AOIIOTHUTEILHOE BpeMS I ITOATOTOBKH OTBETA HA 3a4eTe.

llpy mpoBeneHuM NMPONEAYPEl OLEHHBAHHS PE3YNBTATOB OOYUEHHS WHBAIUAOB ¥ JIUIL C
OrpaHMYICHHBIMH BO3MOXHOCTSAMH 3J0POBBS MOTYT HCIOJIb30BaTLCA COOCTBEHHEIE Texnnfiecme
CpencTna. '

IIponenypa oneHHBaHHS pe3yNbTaToB OOyd4eHHS HHBATHUAOB M JIMII C OTpaHHYEHHBIMH
BO3MOXXHOCTSIMH 3[0POBBA II0 JUCHHUILUIMHE NPEIYCMATPHBAET IIPeJOCTaBICHHEe HH()OPMALUH B
(opmax, ananTUpoBaHHBIX K OTPAHMYEHHSAM MX 300POBhS H BOCIIPHSATHS HH(pOpMAaITHH:

— B II€YaTHOH (opMe yBeTHYEHHBIM IIPHBTOM,
~ B ()OpMe 3JICKTPOHHOTO JOKYMEHTA.

— B IlevaTHOM opme,

— B (JopMe 3NEKTPOHHOr0 IOKYMEHTA.

JUns JIaL ¢ HapyIeHUsSMU ONOPHO- — B IeYaTHOH dopMe, amnmapara:
JBUraTeNLHOTO aniapata — B (h)OpME INMEKTPOHHOTO JOKYMEHTA.

JIs I ¢ HapyIeHHSIMM 3pEHHS:

Jns nun ¢ HapyImeHUAMHE ClIyXa:

IIpyr npoBeaeHMH OpOIEAYPHI OLEHHBAHUA PE3yNLTATOR OOYUEHHS MHBAIMIOB H JIHI[ C
OIpaHUYCHHBIMH BO3MOXHOCTSMH 3JOPOBBA 10 JUCHHUIUIMHE OOECICYMBAET BBIIOIHEHHE
CIIERYIOMMX NOMONIHATENBHEIX TpeGOBaHMI B 3aBHCHMOCTH OT UHIMBHIYATLHEIX 0COGEHHOCTEI,
obygarommxcs:

a) MHCTPYKIHs IO MOPSAKY HPOBEIEHHS IPOLELYPEl OIEHHBAHHA IPEAOCTABIAETCS B
nocTynHo# dopme (YCTHO, B MUCBEMEHHOM (opme);
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6) noctynnas Gopma npenoCTapNeHNs 3aaHKI OLNEHOYHBIX CPENCTB (B IEUaTHOM dopme,
B MEYaTHOH (opme yBenudyeHHBIM IMPHGTOM, B (GOpMe SIEKTPOHHOTO NOKYMEHTA, 3aJaHMs
3aUUTEHIBAIOTCS NIPEIIOIaBaTENEM);

B) focTynHas (pOopMa NpesOCTABNCHHS OTBETOB Ha 3aaHuA (ITMCEMEHHO Ha GyMare, Habop
OTBETOB Ha KOMIIBIOTEPE, YCTHO).

pu HeoGxomumocTH 71st 06YHAIOIKMXCS ¢ OTPAHUYEHHBIME BO3MOXKHOCTAMH 3/J0POBBS H
HHBAIUIOB MpOLEAypa OLCHHBAHUSA pE3yIbTaTOB OOyYEeHMS 10 [JUCHMUIUIMHE MOXKET
IPOBOJUTHECA B HECKOJIBKO 3TAIOB.

IIpoBesieHre MpOIEAYPEI OLECHHBAHHA DE3YJILTATOB OOY4YEHHsS HHBAIMAOB W JIHI[ C

OrpaHNYCHHBIMU BO3MOXKHOCTAMH 3[0POBBS AONYCKAETCS ¢ HUCIIONB30BAHMEM IHUCTAHIMOHHBIX
06pa3oBaTeNbHBIX TEXHOIOIHH.
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AHHoTanus padoueii IporpaMMbl TUCHHILINHEI
Bb1.B.08 «®u3suKko-XxHMHYECKHE METObI AHAIA3A»
Ypozsens Beicmero o6pazosanuns BAKAJIABPUAT
HanpasJjienne noarorosku 06.03.01 Buoaorus
IIpoduan I'eHeTHKA KHUBOTHBIX
DopMbI 00yUCHHS OTHAN

Hens ocBoeHHs! JHCHHILIHHBI: COCTOMT B NPHOOpeTeHHH OYAyHMMH CIIEUMAIMCTAMH HABHIKOB
N0 NPaKTHYSCKOMY OCYIUECTBJIECHHIO BETEPHHAPHOIO; BETCPHHAPHO-CAHUTAPHOTO H (PUTO-CAHUTAPHOTO
KOHTpOJS B TOCYAAPCTBEHHBIX 1a6OpaTOpHAX, PHIOHBIX XO3fMCTBaX, Ha TPAHCIOPTE, B TaMOXKHE, B
nabopaTopusAX BETePHHAPHO-CAHUTAPHON SKCNEPTH3B HAYYHO-MCCNEAOBATENBCKMX —BETEPHHAPHBIX
WHCTUTYTOB, BY30B; YMEHMH aHAJIM3MpPOBAaTh pe3yNbTaThl MCCICNOBAHHM, MpOBeAeHHEe (UIHKO-
XUMHYECKHMX HUCCTICIOBaHNH B 001aCTH NepepaboTKH ChIPhI.

Mecro aucnuniauHbl B yiedHoM mnane: JucummuimHa 51.B.08 «®u3uko-XxUMHUECKHE METOIBI
aHanM3a» ocBauBacTcA B 3-4 cemecTpe.

TpeGosanna K pe3yAbTATAM OCBOCHHS JHCHHIUIHHBI: M3yYEHHE JUCLMIUIMHEL JIOJDKHO
cdopmupoBats cieayroume kommereHuud: 11K-2, OTTK-8

A) Hpodeccuonaabusie komnerenuu (IIK)

IIK-2 Cnoco6eH NpUMEHAT: Ha MpPaKTHKE NPUEMEBI COCTABJICHUS HAYYHO-TEXHMYECKHMX OTUETOB,
0030pOB, aHATUTHYECKHX KapT M IMOACHWUTENBHBIX 3allMCOK, M3MaraTh ¥ KPHTHYECKH AHAIM3HPOBATH
HOTy4aeMyl0 HHGOPMALIO M TNPEACTABIATh Pe3y/IbTATHl NOJEBBHIX M JIaGOpaTOPHBIX GHONOrHYECKMX
HCCNEIOBAHHIA;

IIK-2.1 3Haer mopsfoK ydeTa JaHHBIX H COCTaBII€HHA OTHUETHOCTH IO OXPaHE OKpYKaroulei
cpenbl.

IIK-2.2 IlpuMeHsier coBpeMeHHbIe HHGOPMALMOHHBIE TEXHONOTMH W  CHEIHAIN3HPOBAHHBIE
IPOTpaMMBI U1 06pabOTKU MOTYHYEHHBIX JAHHBIX H IPOBEJICHUSA X OHOMH(DOPMALIHOHHOTO aHAJIH3A;

[1K-2.3 AHanu3upyeT JaHHBIE M COCTABIIAeT HAYYHO-TEXHHUECKHE OTUETHI.

B) O6menpodeccuonansubie komnerenuuu (OIIK)

OIIK-8 Cnoco6eH ucrnonp30BaTh MeTONBbl c6opa, 00paboOTKH, CHCTEMATH3ALUK M NPEACTABICHUS
noneBoii ¥ nabopaTopHoit HHGOPMAIMH, IPUMEHATh HABBIKH pabOTBI C COBPEMEHHEIM 06OpYAOBaHHEM,
aHAJIH3UPOBATh MOTY4YeHHBIE pe3yIIbTATHI.

OIIK-8.1 Hcnonb3yer Meroasl cbopa, 06paGoTKH, CHCTCMATH3ALMH | NPEACTABICHHUSA MONEBOH K
nabopaTtopHoit HHGopMaLuK

OIIK-8.2 IlpumenseT HaBBIKM paGoOTBI C COBPEMEHHBIM OGOPYIOBaHHEM H aHAJM3HPOBATH
HOTy4€HHBIE Pe3y IbTaThl

Kpatkoe coaepxkanme aucuummabl: KavecTsennbldi ananus, KonuyecTeHHBIH ananmus,
Onrtrueckne Mertonnl aHanusa, DoToanekrpokonopuMerpud, CnekrpodoTomerpus, Pedpakromerpus,
CpaBHeHHE ONTHYECKHX MeTOJIoB aHanu3a, MK-cnexrpockonus, DNeKTPOXUMUYECKHE METOABI aHANIH3a,
IlorenumomeTpus, Wonomerpusa, Pannomerpuueckuit anamus, Xpomatorpaduveckuii aHanus,
HunosaumoHHele MeTOABI B (PH3MKO-XMMMYECKHX MeTofax aHammusa. OnpeneneHue obLuei KECTKOCTH
BOJBL. JHAYCHHE MHCTPYMEHTANBHBIX METOJOB aHalW3a, UX npeumyntectBo. Kiaccupuxamms ¢usmko-
XMMHYECKHX M (HU3MYECKAX METONOB aHamuza. Onrthyeckde MeToAbl aHanmuza. OCHOBHOHM 3aKOH
ceTonornomenus (3akoH byrepa-JlamGepra-bepa). ®@otokonopumerpus. Kiaccupukauus MeTomos.
Merton xanubGposounoro rpadmka. CymHOCTh MeTofa, 00lacTh NPUMEHEHHMS, annaparypa, NPHHLAI
aeiicTeus. IloTenumomerpryeckuii ananus. CymHocTh MeTo/1a, 06/1acTh ero NPUMEHEHHs, IPUMEHsAeMast
anmapatypa,  HMOHCEJCKTHMBHBIE  3JIEKTPOABl,  MOTeHUMOMeTphl.  IlpuMepsl  HCIONBE30BaHUA
MOTEHUMOMETPHH ISl ONpeIeNIEHUsl COREPIKAaHUs Pas3INYHbIX HOHOB B pacTBope. XpomMarorpadudeckuii
apamm3. Knaccuduxanus meromos xpomatorpaduu. JKupkocTHas aacopOuMoHHas Xxpomartorpadmus.
PacnpenenurensHas  raso-xuakocTHas — xpomatorpadusa.  JKuaKocTHas — pacmpefelNuTesIbHas
xpomaTtorpadus. Pacnpenenurensnas xpomatorpadus Ha Gymare.

Ob6masn TpyAoeMKOCTh IMCHMIITHHDI: 4 3aueTHbIe equHULB (144 yaca).
Hrorosrlii KOHTPOJIb N0 AUCHHNJIHHE: 324ET



