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[Tporpamma coctapiieHa B cooTBeTcTBUU ¢ DenepanbHbIM TOCYJ1apCTBEHHBIM 00pa30BaTeIbHBIM
craagaproM mno HampasieHuto 44.03.05 Ilemarormueckoe oOpazoBanue (C ABYMs HTpoQHIIsIMU
IIOArOTOBKM), YTBEP)KIEHHBIM IpHKazoM MuHucrepctBa o0pa3oBaHusi M Hayku Poccuiickoit
®eneparyn ot «22» despans 2018 r. N 125 (3apeructpupoBan MUHUCTEPCTBOM tocTUIH Poccuiickoit
Odenepanun 15 mapta 2018 r., perucrparmonusiii Ne 50358), ¢ n3MeHEHHUsIMH, BHECEHHBIMU MTPUKA30M
MuHucTepcTBa HAyKU M BBICIIETO 00pa3oBaHus poccuiickoit @eneparuu ot 8 deBpans 2021 r. Ne 83
(3apeructpupoBan  MuHnuctepctBoM toctuimu  Poccuiickoit ®epepauuun 12 mapra 2021 r.,
peructpanuonHbsiii Ne 62739), npukazom MuHHCTEpCTBA HAyKU U BBICIIET0 0Opa3oBaHus Poccuiickoit
®denepanun ot 26 HOsOps 2020 r. Ne 1456 (3apeructpupoBan MUHHCTEPCTBOM IOCTUIIMM Poccuiickoit
Oenepanun 27 mas 2021 1., No 63650) «O BHeceHnH M3MEHEHHH B (heliepalibHbIe TOCYAapCTBEHHBIC
oOpa3zoBaTenbHBIE CTAHAAPTHI BBICHIETO 00pa30BaHUs», y4eOHBIM IUIAHOM IMOJTOTOBKH OakaiaBpa Io
Hanpasienuto 44.03.05 Ilemarormueckoe oOpa3oBaHue (¢ OByMs TPOPHUISIMH TIOATOTOBKH),

yTBepKaeHHBIM yaeHbIM coBeToM PI'BOY BO «COI'Y» ot 27.04.2023 r., mpoTokost Ne 9.

CocraBurenb: Xaea O.03., no1eHT Kadeapbl oOIIel 1 HEOPraHUISCKON XUMHH.

Pabouas  npoepamma  oucyuniunvl  nmpunama 8 cocmase  OCHOBHOU  NPOPecCUOHANbHOU
00pa308amenbHOl NPOSPAMMbL peuteHuem yueno2o cosema (npomokoa Ne 9 om 27.04.2023 2.)

1. Crpykrypa u o01masi TPyA0eMKOCTb AUCHUTIIMHBI
OO0mast Tpy10EMKOCTb AUCHMIUIMHBI COCTaBIsieT 4 3aueTHble equHu (144 gaca).



Ounas dhopma o0ydIeHHSI 3aounas hopma 00yueHUs
Kypce 2
Cemectp 4
Jlexuuun 34
[IpakTrdeckue (ceMHHAPCKHUE)
3aHATHA
JlaGopaTopHbie 3aHATHS 54
Koncynpranun
Htoro ayauTOpHBIX 3aHATHI 88
CamocrosTenbHas pabora 56
Yacos B 3ET 4
®dopma KOHTpOIIA 3auer
OK3aMeH
3auer 4
OO1iee KOTUIECTBO YaCOB 144

2. Ileu ocBOEHUS QUCHUIJIMHBI
enssMu OCBOGHUS MTUCHUIUIMHBI « AHATUTHYECKAS XUMUS» SBISIOTCS 3HAKOMCTBO C TEOPETHUCCKUMH

OCHOBaMM ME€TOAOB Ka4YE€CTBCHHOI'O W KOJIMYECTBECHHOI'O aHaJIM3a;, OBJIAACHHUC IPAKTUYCCKMMHU YMCHHUAMU H

HaBbBIKaMH XHWMHYCCKOI'O aHajJM3a, pa6OTI)I Ha COBPCMCHHBIX AHAJIMTUYCCKUX HpI/I60an, METOJaMU

CTaTUCTUYECCKOM 06pa6OTKI/I PE3YIBTATOB XUMHUYCCKOT'O SKCIICPUMEHTA JJId PCIICHUSA PA3JIMYHBIX aHAJIUTHICCKUX

3ala4 B HAYYHBIX HCCJICOOBAaHHAX, Ha IPOMU3BOJACTBE W BO3MOXHOCTH HX INPUMCHCHUSA B e 1arOrHIeCKOU

IMPAKTHUKE B COOTBETCTBUU C HpO(l)CCCI/IOHaJILHBIMI/I CTaHJapTaMu:

01.001.IIpodeccuonanbublii crangapr «Ilemaror (megarormuyeckasi [IesiTeJbLHOCTb B cdepe
JAOIIKOJIbHOTO, HA4YAJbHOI0 00IIEero, OCHOBHOr0 O0O0IIEro, CpeaHero o0mero oopa3oBaHUs)
(BocnuTaTe b, YYMTENb)», YTBEpKIEH MPUKa3oM MMHHCTEpCTBAa TpyJa M COLUAIBHOM 3alluThl
Poccwuiickoit @eneparm ot 18 okxTsi6ps 2013 r. Ne 5441 (3apeructpupoBad MUHACTEPCTBOM FOCTHUITHH
Poccuiickoit @enepanmu 6 gexadps 2013 r., peructpanuonssiii Ne 30550), ¢ ©3MEHEHUSIMU, BHECEHHBIMH
npukazaMu MUHHCTEPCTBA TPYAa U COIMAIbHOM 3amuThl Poccuiickoit denepanuu ot 25 nexabdps 2014
r. Ne 11151 (3apeructpupoBad MunuctepctBoM roctiuunu Poccuiickoit denepaunu 19 pespans 2015 r.,
peructpannonsabiii Ne 36091) u ot 5 aBrycra 2016 r. Ne 422H (3apeructpupoBaH MHUHHCTEPCTBOM
rocturun Poccuiickoit @enepanuu 23 aprycra 2016 r., peructpanuosusiii Ne 43326).

01.003. IIpodeccuonanpHbiii cTaHmapt «llemaror momMONMHUTENHHOTO O00pa3oOBaHUSA JeTell U
B3pOCIBIX», YTBEpXKIEH NpUKa3oM MHHHUCTEpPCTBA TpyZJa M COLMAJIbHOM 3amuThl Poccuiickoi
@®eneparnu ot 05.05.2018 Ne 298u (3apeructpupoBan MuHuCTepcTBOM tocTuin Poccuiickoi
Qeneparmn ot 28 aBrycra 2018 1. Ne 52016). Bum mnpodeccHoHalbHOW NEATETHHOCTH —
«[lemaroruyeckas AesTENLHOCTD B JOTIOJTHATEILHOM 00pa30BaHUH JETEH U B3POCIBIXY.

3. Mecro aucuumiauasl B cTpykrype OIIOII 6akanaspuara
Cornacao ®I'OC u OINOIT 44.03.05 [emarorndyeckoe obpazoBanue (C IByMs MPOPHUISIMU TOATOTOBKH)

JUCLUUIUIMHA «AHATUTHYECKAas XUMHs» OTHOCHTCS K IUCHUILIMHAM lIpenMeTHO — MEeTOAMYECKOTO MOIYJIs
(xumus) broka 1 o6s3aTensHoit yactu - 51.0.08.06.

HpI/I HN3YUCHUN HaHHOﬁ JAUCHUINIMHBI CTYACHT CMOXKET IOJJHOCTBIO UJIIW YaCTUYHO IMTPOAEMOHCTPUPOBATH

cienytomue obodbumennsie TpyaoBsie GyHkuun (TP), cornacno npodeccnonansueiM cranaaptam (I11C):

Kon u HammeHoBaHMe O000menHast TpyAoBas GyHKIMS TpynoBasi pynkuus (TD)
npogeccCHOHAIBHOIO CTAHAAPTA (OTD)
01.001 ITemaror Kon | Hammenosanme OT® | Yposenb Haumenosanune T Kong
(megarormaeckas KBaJIM(UKALIUU




NeATEeITLHOCTh B cepe A Ilenaroruyeckas 6 O6wenenarorudeckas | A/01.6
JIOIIKOJIBHOr0, HAYaJbHOT'O JIeITEeIIbHOCTD I10 ¢ynakmusa. O0yueHue
00111€ET0, OCHOBHOI'O HPOCKTUPOBAHHUIO U
00I1IETO0, CPESHETO OOILIEro pgaﬂmaum = IO
00pa3oBaTeIbHOTO )
06pa3oBaHKs p ocrurareabHas
nporecca B JEATENIBHOCTh
(BocmATATEINb, YUUTEIIH).
00pazoBaTeNbHbIX
HaumenoBanue BUla OpraHM3AIIIX
PO EeCCUOHATBLHOM JIOIIKOIBHOTO, PazBuBaromas A/03.6
JIeATeIbHOCTHU: HavaIbHOro 001Iero, JEATENBHOCTh
JlomkosibHOE 00pa3oBaHUE. OCHOBHOTO 00IIIEro,
HauaneHoe o6miee CpemHero ooIero
oOpa3oBaHue. obpasoBaHust
OcHOBHOE 00I1Iee B ITenarornyeckas 6 ITenarornyeckas B/03.6
obpasoBanue JEATENBHOCTB M0 JEATENBHOCTD 10
Cpenree obiee [POEKTHPOBAHUIO peanu3anuy nporpamm
peanu3aniuyu OCHOBHBIX OCHOBHOTO H CPEIIHETO,
o0Opa3oBaHue
00111e00pa3oBaTeNbHBIX o01ero o6pazoBaHus
OporpamMm
01.003 Kon | HaumenoBanue OT® | VporeHb Haumenosauue TD Kon
[IpodheccnonanpHbIit KBaJTN(UKAITIU
crangapt «llemaror A [IpenonaBanue no 6 Opranuzanus A/01.6
JTOTIOJTHUTEIBHOTO JOTIOJHUTENBHBIM 0011Ie- IEATEBHOCTH
o6pazoBaHus aeTeit u o0pa3oBaTeIbHBIM y4amumxcs,
B3pOCIbIX». HaumeHoBanue TiporpaMMam HanpaBIeHHOH Ha
BU/1a TPO(ECCHOHANBHOM OCBOCHHC .
JOTIOJIHUTEI L HOM
NIeATeITLHOCTHU: .
I 00111600pa30BaTEILHOM
efaroruueckas HpOrpaMMBI
JIEATEIBbHOCTD B
JIOTIOTHUTETHFHOM
oOpa3oBaHuu JeTer U
B3POCIBIX

s m3ydeHust MUCIUIIINHBL CTYICHTHI JIOJDKHBI 00J1a/1aTh CIASAYIOMUMU 001enpodeccuoHATBLHBIMU
(OTIK) kxoMmeTeHHSIMHU:

e Crnoco0eH y4acTBOBaTh B pa3pabOTKE OCHOBHBIX M JIOTIOJIHUTENIBHBIX 00Pa30BaTENIbHBIX MPOTPaMM,
pa3pabaTrhiBaTh OT/IC/IbHBIC MX KOMIIOHEHTHI (B TOM YHCJIE C HCIIOJIb30BaHHEM HMH()OPMAIMOHHO-
KOMMYHHKaIHOHHBIX TexHosoruii) (OIK-2);

e CrmocoOEH OCYIIECTBIATh MEIarorHYecKyro JACATEILHOCTh, Ha OCHOBE CIEIMAIBHBIX HAYYHBIX 3HAHUHN
(OIIK-8),

MOJly4eHHBIMH ~ OOydaromMucs B mpormecce u3ydeHus guciuiumH:  «OOmias  xumus»  (B1.0.12),
«Heopranmueckas xumus» (b1.0.21), «Bpemenme B xumuto» (51.0.26), «lIcuxonorus» (b1.0.08),
«Ilemaroruka» (b1.0.09).
st ocBoeHus faHHOM yueOHOU nuciutuinHb (Y /) cTyieHT MomKeH:

3HATh: OCHOBHBIC IMOHATHS U 3aKOHBI OOIIECH U HEOPraHUYECKOW XUMHUH, MTPaBHiia pabOThl B XUMUYECKOM
mabopaTopuru, a TAKKE TEOPETUIECKIE OCHOBHI (PM3MUYECKUX B (PH3UKO-XUMHUECKAX METOOB aHaJII3a, OCHOBHBIE
XapaKTEPUCTUKU 3JIEKTPOMArHUTHOTO HW3IYyYEHHUS, B3aUMOJCHCTBUE DICKTPOMATHUTHOTO H3IYYCHUS C
BEIICCTBOM, OCHOBHBIC MOHSATHS ONTHKH M CIIEKTPOCKOINUH, SAMHHUIIBI U3MEPEHHUS (U3NUCCKUX BEIUYMH U UX
Pa3MEPHOCTH, COBPEMEHHOE COCTOSIHUE U MEPCIEKTUBBI UX PA3BUTHSI;

YMeTh: IPOBOIUTH MOJHYIO CTATUCTHUECKYIO 00pabOTKY pe3yJIbTaTOB aHalln3a, OLICHUBATh IIPABUIILHOCTD
MOJIYYCHHBIX Pe3yJIbTaTOB;

Bnagerb: mnpaBuia TEXHUKH O€30MACHOCTH B XHMHYECKHX J1a0OpaTOpHUIX, 3KCHEPUMEHTAIHLHBIMU
METOJIMKaMU XUMHUYECKOTO U (PU3MYECKOr0 aHaIN3a, METOAaMHK TIOMCKaA Hay4YHOU MH()OPMAIIUK B KOMITBIOTEPHBIX
ceTsx U 0a3ax IaHHBIX, HABBIKAMH SKCIIEPUMEHTAIBHON pabOTHI.


https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
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https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529

CopeprkaHne IUCIUTUIMHBI «AHAINTHYECKAss XMMHUS» BBICTYIIAeT OIMOPOIl Ui OCBOSHHS COJEP>KaHUS
muctrinH brioka 1: «®usnueckas v kommonHast xumus» (b1.0.23), «Meroauka o0ydenus xumun» (51.0.14);
JUIS TIPOXOXKAEHWs mpakTuk broka 2 — Ilpaktmka — «Hayduno-mccrnenoBarennckas pabora (Meromnka
(b2.B.02(H)), «lIIpakTuka mnegaroruyecKasn»

(b2.B.03(IT)) u bnoka 3 - I'ocynapctBeHHas utorosas arrectauusi — «3ammra BKP, Bkitoyast moAroToBKy K

AOMNOJHUTCIIBHOIO €CTCCTBCHHO-HAYYHOT'O O6pa3OBaHI/I$1)))

MpOLIeAYPE 3aIUThl U poueaypy 3amute» (b3.01(1)) .

4. TpeGoBanus K pe3yJbTaTaM OCBOEHUSI AUCHHUILVIMHBI (KOMIETEHIIMH O0y4alouerocs,
(¢opmupyembie B pe3y/ibTaTe 0CBOEHUS IUCHMILVIMHBI (MOIYJINA))

B pesynpTaTe OCBOCHMS MAaHHOW MUCIUIUTUHBI CTyAeHT, B coorBeTcTBHH ¢ ®I'OC BO u OIIOII no
HanpasyieHuto noaroroBku 44.03.05 INemarormueckoe odpazoBanue (C IByMs MPO(UISIMHU MTOATOTOBKH), a TAKKE

BBIICYKa3aHHbIMH HpO(l)eCCI/IOHaJ'IBHBIMI/I CTaHJapTaMu, J1OJKECH HpI/IO6peCTI/I CJICAYIONIUME KOMIICTCHI NN

Kateropus Kon u naumenoBanue | Koa u HauMeHOBaHMe HHANKATOPA 10CTHKEHUS Ocnosanue (I1C,
(rpynma) KOMIETEHIIHH KOMIETEHIHH aHAJIN3 ONbITA,
KOMIIEeTEeHIIU koja T®)
Pa3pabotka OIIK-2 Cnocoben MOIIK-2.1. 3HaeT: opraHu3aLuio AHanus onbITa,
OCHOBHBIX U y4acTBOBATh B 00pa3oBaTeILHOrO MPOIIEcca B 1C:
JOTIOTHATEIBHBIX pa3paboTke 00pa3oBaTeIbHBIX OPraHU3AMIX PA3HOTO OAll(?ZOé (Zgég’
O6pa30BaTeJII)HI)IX OCHOBHBIX U THIIa 1 B4, B CIICHAJILHBIX B /63.6) -
TporpaMm JIOTIOTHUTETbHBIX 00pa30BaTeIbHBIX YUPESIKICHUIX PA3HOTO A3 onbia,
06pa3oBaTEbHBIX THIA; TPEOOBAHMA K OPraHU3alMK OOILETO, Tc:
Iporpamm, CIIEUAIIBHOTO, & TAK)KE UHTETPUPOBAHHOIO 01.003 (A/01.6)
pa3pabaTEIBaTh oOyuenus mur ¢ OB3; meTons! u

OTIENbHBIE UX
KOMIIOHEHTHI (B TOM
qUCIIE C

TEXHOJIOTHH IPOEKTUPOBAHNS OCHOBHBIX U
JOTIOJTHUTENBHBIX 00pa30BaTeIbHBIX
[IPOrpaMM U MHIUBUAYAIbHBIX
00pa3oBaTeIbHBIX MAPIIPYTOB

UCTIOJIb30BaHHEM
00yJaroIUXCs; HOPMATHBHBIC IOKYMCHTBI,
HHPOPMAIHOHHO-
bopmanmoHo perjiaMeHTHPYIOIUE TPEOOBAHUS K
KOMMYHHKALHOHHEIX | crivierype 1 coflepkaHUI0 OCHOBHBIX U
TEXHOJIOTHI)

JOTIOJTHUTENIBHBIX 00pa30BaTeIbHbBIX
MIPOrpaMM, CIIOCOOBI a/IarTaliuu
MIPOTPaMMBI AJISl YUAIIUXCS C OCOOBIMH
00pazoBaTeIbHBIMU TOTPEOHOCTIMH
HNOIK-2.2. YMeeT: NpUMEHATh METOJIBI U
TEXHOJIOTHIO IPOCKTUPOBAHHSI OCHOBHBIX H
JOTIOJTHUTENIBHBIX 00pa30BaTeIbHbBIX
MpOTrpaMM; BIAZETh METOJUKON
TEXHOJIOTHEN TPOEKTUPOBAHUS
00pa3oBaTeIbHBIX IPOrpamMM; IPUMEHATh
JeSITeIbHOCTHBIN MOAX0 K 3a7a4am
MIPOSKTUPOBAHUS B chepe 00pa3oBaHusi, B
TOM YHCJIE CIIEUAILHOTO 00pa3oBaHus;
aHaJIM3UPOBATH CTPYKTYPY OCHOBHBIX,
JIOTIOJTHATENEHBIX 00pa30BaTeIbHBIX
porpamMm

HOIIK-2.3. BnageeT: npoeKTUPOBaHUEM
OCHOBHBIX H JIOTIOJHUTEIBHBIX
00pa30BaTeIbHBIX TPOTPAMM H
pa3paboTKON HAYYHO-METOANYECKOrO
o0ecreyeHus UX pean3alni; y9acTHEM B
pa3paboTKe HAyYHO-METOJMUECKOTO




obecrieueHusT 00pa30BaTEIHHBIX IPOTPAMM;
OTTBITOM JIANITAIH [TPOTPaMM JIJIs
yYammxcs ¢ 0cCoObIMU 00pa30BaTEIbHBIMU
MTOTPEOHOCTAMU

Hayunsie 0CHOBBI
Mearoru4ecKoi
JESITeIbHOCTH

OIIK-8. Criocoben
OCYILECTBIIATh
MeAaroru4ecKyro
JESITEeIbHOCTD Ha
OCHOBE
CHEHATBHBIX
Hay4YHbIX 3HAHUI

MNOIIK-8.1. 3uaer: coBpeMeHHbIE
00pa30BaTeIbHBIC TEXHOJIOTHH;
nearorndeckue, CAaHUTapHo-
THTHEHHYECKHE, S3PTOHOMHYECKHE,
JCTETUYECKHE, TICUXOJIOTUICCKHE H
crieMalIbHbIE TPEOOBAaHUS K
IMIAKTHIECKOMY 00ECTICUEeHHIO 1
odopmMiieHUIO kKabnHeTa (JTabopaTopuH,
HWHOTO Y4eOHOTO IIOMELICHHS ); METOAUKY
MPUMEHEHNS TEXHHYECKUX CPEJICTB
o0OyueHus1, nHHOPMaIMOHHO-
KOMMYHHKaIIMOHHBIX TEXHOJIOTHH,
ANIEKTPOHHBIX 00Pa30BATEIBHBIX U
WH(POPMALIMOHHBIX PECYPCOB,
JVCTAaHIIMOHHBIX 00pa30BaTEeNbHBIX
TEXHOJIOTHH ¥ JIEKTPOHHOT'O O0YUCHNS;
CYILTHOCTH TpoIriecca 00yUYeHHUs,
coJiepyKaHus 00pa30BaHUs, METO/IOB
oOyuenus, popm opranmzanuy oOydeHUs,
JIMarHOCTHUKY 3HAaHUM, YMEHUH, HABBIKOB;
METOAMKY MPUMEHEHHS DIIEKTPOHHBIX
00pa3oBaTenbHBIX U HHPOPMAITHOHHBIX
PECYpPCOB, AUCTAHIIMOHHBIX
00pa30BaTeIbHBIX TEXHOJIOTUN U
ANIEKTPOHHOTO O0YYEHHMS, €CITH UX
HCTOJIb30BaHUE BO3MOXKHO JIJIsi OCBOCHUS
yueOHOTO NpeaMeTa, Kypca, AUCHHUIITHHBL
HOIIK-8.2. YMeeT: aHaTM3UPOBATh
MPUMEPHBIC TIPOTPAMMBI, OIICHUBATH U
BBIOMpATh YU€OHUKH, YIeOHbIE U YIeOHO-
METOJIMYECKHE TTOCOOHS, IITEKTPOHHBIE
oOpa3oBaresbHbIE PeCypChl H UHBIE
MaTepHalibl; aHATH3UPOBATH [TPOBEICHUE
y4eOHBIX 3aHATHI M OPTaHU3AINI0
CaMOCTOSITEIBHOU PabOThI 00YJaIOIIHXCS,
BHOCHTbH KOPPEKTHBEI B Pa00UyI0
porpamMMy, TIaH H3y4eHHs y9eOHOTO
npeaMeTa, 00pa3oBaTeIbHbIE TEXHOJIOTHH,
3aJJaHus ISl CAMOCTOSITENILHOM paboThL,
COOCTBEHHYIO MTPOECCHOHAITBHYIO
JIeSITENIbHOCTh; KOHTPOIUPOBAThH
BBINOJIHEHHE TPEOOBaHUH OXpaHBI TPYIa;
aHAJIM3UPOBATH U YCTPAHATH BO3MOXKHBIE
PHUCKH KHM3HH U 3I0POBBIO 00yUaroIIuXxcs B
yueObHOM KabuHeTe (JlabopaTopuu, UHOM
y4e0OHOM TIOMEIICHHH ), 00eCIIeYnBaTh
COXPaHHOCTh U P PEKTHBHOE
HCTOJBb30BaHUE Y4eOHOT0 000pyI0BaHUS;
HCTIOJIBb30BaTh METOABI ¥ IPUEMBI PELICHHUS

AmHanms onbITa,
TIC:
01.001 (A/01.6,
AJ02.6, AJ03.6,
B/03.6)
AHanm3 ombITa,
TIC:
01.003 (A/01.6)




pacUeTHBIX 3aJ1a9; IPUMEHSTh
o0pa3oBarebHbIe TEXHOJIOTUH B y4eOHOM
mpoiiecce, B TOM YHUCIIE PH
HEOOXOJIUMOCTH OCYIIECTBISITh
3NIEKTPOHHOE 00yUYeHHE; UCIIOIB30BATh
MeAarorndecku 000CHOBaHHbIE (DOPMBI,
METOJIBl M IPUEMBI OpTaHU3aI[HH
JesITeTbHOCTH 00Y4aIOMIMUXCS C YIeTOM
0co0eHHOCTEeH MpernoiaBaeMoro yaeOHoro
MpeaMeTa, 3a1a4 3aHsTHS, BUA 3aHATHS
MOIIK-8.3. Bianeer: HaBbIKaMH BECTH
yueOHY0, TNIAHUPYIOLIYIO TOKYMEHTAIHIO,
HaBBIKAMH MPOGECCUOHATBHOTO
camMo00pa30BaHus MPEToaBaTes;
METOAAaMH OCYIIECTBIICHHS MIeAarOrnYecKOM
MOJIICPIKKH, COTIPOBOXK/ICHNUS, YCTAHOBIICHUS
KOHTAaKTOB U B3aHMOI[CI71CTBHﬂ C ApyruMun
cyOBbeKTaMu 00pa30BaTeILHOIO IIPOIIECCa;
MEePBOHAYATLHBIMY HABBIKAMH
OpraHu3alMy TeJaroruuaeckon paboThl ¢
O6y‘IaIOHII/IMI/IC$[; HaBbIKaMU OpraHu3anuun
Y4e0HO-MCCIIeIOBATEIhCKON PaOOTHI
00y4aromuxcs; OCHOBaMH IPUMEHEHUS B
HpaKTH‘-IeCKOfI ACATCIIBHOCTU IIPUHIMUIIOB
PAIMOHATIBHOTO UCTIOIE30BaAHHUS
MIPUPOJHBIX PECYPCOB U 3aIHUTHL
OKpY>Karolleu cpeibl.

B pesynbTaTe 0CBOCHUS AUCIUTUIHHEI O0YYAFOIIUNACS TOJDKEH:
3HaThb:

® TEOPETHYECKHE OCHOBBHI AHAIIMTHYECKOH XMMHU M COBPEMEHHBIN YPOBEHb €€ Pa3BHUTHS, CYIIECTBO
peaxImii U MpoLECCOB, HCIOIb3yeMbIX B aHanuTuueckoil xumun (OIK-8);

e MpaBWia TEXHUKU OE30MACHOCTH M MOPSAOK paboThl B XMMHUUYECKUX JIA0OPATOPHAX C PEAKTUBAMH U
mpubopamu (OTIK-2);

® METOJMKY NPUMEHEHHS TEXHHYECKHX CPEICTB O0y4YeHHs, WHPOPMAIMOHHO — KOMMYHWKAIlMOHHBIX
TEXHOJIOTHH, JIIEKTPOHHBIX O00pPa30BaTENbHBIX W WH(GOPMAIMOHHBIX PECypCOB, TUCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHI U AJIEKTPOHHOT0 00yueHus B podeccuonanbHoi aesrensHoctd (OIIK-
8);

® TPUHIMIBI M OOJACTH KCIOJIb30BAHUS OCHOBHBIX METOJOB XHMHUECKOI'O aHajim3a (XHUMHYECKUX,
bmsnyeckux, pusznko-xumuueckux) (OIK-2, OMK-8);

e METOJMYECKHE OCHOBBI IUTAHWPOBAHUS SKCIIEPUMEHTA U MPAKTUYECKON €ro pealn3allii NCCIIeIOBaHUN
B M€JIarOrMYECKOM U HayIHO-HcCienoBaresibekoit nestenbaoctd (OIK-2, OIK-8);

Ymern:

® BBISBIATH MPOOJIEMBI, CBSI3aHHBIC C HApPYIICHHSIMH TEXHUKH O€30IacHOCTH Ha paboyeM MecTe;
npejsIarath MEPOIIPUATHSX 110 MPEAOTBPALICHUIO Ype3BbruaiiHbix cutyarmii (OTIK-8);

® [MOArOTaBJIMBATH 00BEKTHI HccieaoBanus ais ananusa (OIIK-2, OIIK-8);

® [POBOJAUTH SKCHEPUMEHTAIBHBIE HCCIENOBAHMS 1O 33aJaHHOM MeToauke, padoTaTh Ha ammaparype,
MIPUMEHSIEMOM B aHauTHUecKuX ucciaemoanusx (OITK-8);

® TIPUMEHSATH OCHOBHBIEC 3aKOHBI XUMHUH TPU OOCY>KICHHUN MOTyYE€HHBIX PE3yIbTaTOB, TIOATOTOBUTH OTYET
o BeimosiHeHHO# padote (OITK-2, OIIK-8).

Bnapers:




e  OCHOBHBIMH NPUEMAMU M TEXHUKOH BBITTOJTHEHHS SKCIIEPUMEHTOB B CTPOTOM COOTBETCTBHE C IPaBHIAMHU
OXpaHbI TPYyJa ¥ TEXHUKU OE30MaCHOCTH TPH padboTe B XuMudeckoii tadoparopuu (OIIK-8);

e MpaBWIaMH MOBEJICHHUS M MPHEMaMH OKa3aHUs MEepBOH MOMOIIY NPU BO3HHUKHOBEHHUH YPE3BBIYAMHBIX
CHTYAIMi PUPOIHOTO U TEXHOTeHHOTo mpoucxoxaeHus (OIK-8);

® TepMHHAMH U CMBICIOBBIM COAEPKAaHUEM OCHOBHBIX IIOHATHI B 00aCTH XMMHUYECKOTO aHAIN3a BEIIECTB
(OIIK-8);

®  HaBBIKAMHU CTATUCTUYECKON 00paboTKM nonydeHHbIX pe3ynbraroB (OIK-8);

® MeTomaMu (PH3HMKO - XMMUYECKOTO aHaIN3a B KOHTPOJIE peabHBIX OOBEKTOB ISl OpPTraHU3aINA yIeOHO-
HCCIIeIOBATEIBCKOM pa0bOThl 00yJaroImuxcs B Oyaymieit nenparorudeckoit aesrenprocta (OMNK-20I1K-
8).
OO0muM cpencTBOM KOHTPOJS SIBISETCS BBEACHHAS B YHUBEPCHTETE OAJUTBHO-PEHTHHIOBAsl CHCTEMa
OIICHKH yCIIEBAEMOCTH CTYJICHTOB CICIIHAIMTETA ¥ HANIPABJICHUH OakanaBpuarta.



5. Conepmafme H y‘leﬁHO-MeTOI[I/I‘le(:Kaﬂ KapTa JUCHUIIJIMHBI

Tabnuua 5.1.
Howme HaumenoBanwme TeM (BOIIPOCOB), 3aHATHsA CamocrosiTenbHas paboTa DOopMBI KOHTPOIIS Komnaectro Jluteparypa
p U3Yy4aeMBbIX 110 JaHHOW IUCIHMIUIHHE CTYJCHTOB OaoB
Heien n | mab Conepxanue Yacel min max
1 BBeaenue B AUCHUILIMHY. IMpeamer u 2 3 Kpatkuit ucropuueckuii ouepk 3 Koncnexkr, 1 2 [1], [3], [5-8],
OCHOBHBIC TIOHSITHSI AHAJTUTHYCCKOI Pa3BUTHS AHATUTHIECKOM XUMHH. YCTHBIH orpoc, [11,12],
xuMum: [peMer aHATUTHIECKOU XUMUH. npoBepka /3, [15, 16]
CTpyKTypa aHAIMTHYECKOU XUMUH. Bupl aHamm3a. TECTUPOBAHHUC.
Xumuueckue, PU3UKO-XUMUYECKHE, (PUINIECKHE co3MaHne
METOJIbI aHAN3a. METONONIOrMYeCKHIe aCIIeKThI MYTETHMCEMHHEIX
AHAJIMTUYECKOM XUMUH: WHAWBUAYaJIbHOCTH TIpe3eHTANA
aHAJIMTUYECKON XUMHH, €€ MECTO B CUCTCMC HAYK,
CBA3b C npakTukoi. KpaTkuil nctopudeckuii
OYEpK Pa3BUTHS aHATUTHYECKOW XHUMHHU
2 BBenenue B 1M CHUILINHY. 2 3 [IpuMeHeHrE METOIOB aHAIUTHYECKON 3 Komncmexkr, 1 2 [11. [3]. [5-8].
AHAJIMTHYECKHE IPU3HAKH BelecTB U XFMHHU B 00JTaCTH OPTaHMIECKOTO U YCTHBIH OIpoOC, [11,12],
AHATUTUYECKHE PEAKIMU; THIIbI HE(PTEXUMHIECKOTO CHHTE3, HpOBEpKa [1/3, [15, 16]
AHAJMTHYECKHX PEAKIHH H PeareHToB. 9KOJIOTHH, B aHAJIM3E MPOIYKTOB TECTHPOBAHHE,
YyBCTBUTEIbHOCTD AHAJIUTHYECKHX [HTAHIA, B arpOXHMILH, B COCTABIICHIE
. MEIULIHCKON XUMHH, (hapMaluH. rioccapus
peaKIII/II/I: OCHOBHBIE THITBI XUMAYECKUX
peakiuii B aHaTUTHYECKON XUMUU, UCTIOJIb3yEMbIE
MPOIECChl. XapaKTePHCTHKA aHATUTHICCKHUX
peakuuii. CeneKTUBHBIE U crielnpUUecKre
peareHTbl. OCHOBHBIC aHAJIMTHYESCKHE MPOOIICMBI:
CHIDKEHHUE TpeJiesia OOHapyKEHNUS;
HOBBIIICHHE TOYHOCTH; 00eCIIeUYeHUEe
9KCIPECCHOCTH; aHAIN3 MUKPOOOBEKTOB; aHAIIH3
0e3 paspylIeHNs; JTOKATbHBIA aHATH3;
JMCTAHLIMOHHBIN aHanu3. YyBCTBUTEIBHOCTD
AQHAINTUYECKUX PEAKLUI.
3 O0urue TeopeTHYECKNE OCHOBBI 2 3 I'eTeporeHHbIC PaBHOBECHSI B CHCTEME 3 Koucrexr, 1 2 [11, [3], [5-8].
ananuTHYeckoii xumun. [Ipumenenne 0CaJIOK - HACBILICHHBIH PACTBOP YCTHBIii 01poc, [11,12],
HEKOTOPBIX N0JI0KeHHii TEOPHH PACTBOPOB MJIOPaCTBOPHMOTO MIEKTPOIIUTA U HX MpoBEpKa 11/3, [15, 16]
31eKTPOINTOR H 3aKOHA /IeHCTBYIONIHX pOJIb B QHATUTUYECKOW XHUMHH. TECTHUPOBAHHE,
MACC B aHAJTMTHYECKOH XUMMH. petieHue
KucioTHO-0CHOBHBIE pABHOBECHUSI U MX cmyz:;;;nmx
PoJib B AHAJMTHYECKOU XUMHUM:




IIpumeHeHMe 3aK0Ha JEMCTBYIOIUX MaccC B

aHAJTUTUYCCKOH XUMUH. OCHOBHBIC THIIBI
PpaBHOBECHHU, IPUMCHACMBIX B aHAJIUTHYCCKON
xumud. KoOHCTaHTa XUMUYECKOTO paBHOBECHH.
FeTeporeHHme PaBHOBCCHUA B CUCTEME OCA/IOK -
HaCHIILICHHBIN pacTBOp MaJIoOPaCTBOPUMOTO

OO0uue TeopeTHYecKre OCHOBBI

QJICKTPOJIMTA U UX POJIb B AHAJTUTHYCCKOU XUMMHU.

AHAJIMTHYECKOH XMMMH.
OKHCINTEIBLHO-BOCCTAHOBHUTEIbHBIE
PaBHOBECHS U MX POJIb B AHAJIUTHYECKOMN
XuMHUHU. OKHCIUTETbHO-
BOCCTAHOBUTE/IbHbIE peakuuu. Peaxkuun
KOMILIEKC000Pa30BAHUS: DIIEKTPOAHbIN
noteHnuan. YpasHenue Hepucra. CtangapTHBII
1 QOpMabHEIN MmoTeHIHAa bl CBSI3b KOHCTAHTHI
PaBHOBECHS CO CTaHIAPTHBIMU ITOTCHIIHAIAMH.
Hanpasienne peakiuu OKUCICHAS U
BoccTaHOBIICHH. DaKTOPHI, BIUSIONINE HA
HaTpaBJICHUE OKUCIIUTEIFHO-BOCCTAHOBUTEIEHBIX
peaxmmii. OCHOBHBIC HEOPTaHUIECKHE 1
OpraHUYeCKHe OKUCIUTEIN U BOCCTAHOBHUTEIIH,
MIpUMEHSEMbIE B aHAJIU3€. MeTo b
MIPEeIBAPUTENILHOTO OKHCIIEHUSI U BOCCTAHOBJICHUS
OTIpEJIeNIIEMOTO dJleMeHTa. PaBHOBECHs
KOMILJIEKCOOOPa30BaHuUs U UX POJIb B
aHanmuTH4Yeckoi xumun. OOIIas XxapakTepucTUKa
KOMILUTEKCHBIX (KOOPIUHAIMOHHBIX ) COCIMHCHUI.
PaBHOBecHs B pacTBOpax KOMIUIEKCHBIX
coequHeHUH. Biusiare pa3nimyHbIX (HakTOpoB Ha
KOMILIEKCOOOpa30BaHUE B PACTBOPAX.
[IpuMeHeHHE OPraHNYECKUX PEareHTOB B
AHAJUTHYCCKOU XUMMH.
KavecTBeHHBII aHAIN3.

OCHOBHBIE HEOPTAHUYECKUE U
OpraHuYecKue OKUCIHUTENN U
BOCCTaHOBHTEJH, IPUMEHSIEMBIE B
aHasn3e. MeTo bl IpeIBapUTEILHOTO
OKHCJICHHS ¥ BOCCTAHOBJICHUS
ONpEAEIIEMOro 3JeMeHTa. Biusuue
pa3IMIHBIX (PaKTOPOB HA
KOMILIEKCO0Opa30BaHUE B PaCTBOpaX.
[IprMeHeHre OpraHMuecKUX peareHToB
B aHAJIMTUYECKOM XUMUH.

Koncnexr,
YCTHBIH OIIpOC,
TIpoBEpKa 1/3,
TECTUPOBAHHE

[1], [3], [5-8],
[11, 12],
[15, 16]

KauyecTBeHHBI XUMHYECKHI aHAJIN3:
3agaun ¥ BEIOOP MeTO/1a OOHAPYKEHUS U
uneHTupuKanuu. MaeHTnuKanys aToMoB,
HOHOB, MOJ'ICKyJ'I U BCILICCTB. quCTBI/ITCJ'H)HOCTI)
AHAJIUTUYECCKHUX pCaKIII/Iﬁ; CHOCO6BI cec
BbIpa)keHUsl. OTKpbIBa€MbIi MUHIMYM U

AHaHI/ITI/IquKI/Ie peaKL[I/II/I nu peareHTH,
I/ICHOJ'II:-SyeMBIe B KAUCCTBCHHOM
aHanmze (crerugpuiecKue,
CEJIEKTUBHBIE, TPYIIIIOBEIE).
Hcnonp3oBanue KaueCTBEHHOTO
XUMHUYECKOT0 aHaim3a B (papmarum,
HE(PTEXMMHYCCKOTO CHHTE3a,

OKOJIOT'MH, B aHaJIM3€ NPOAYKTOB

Koncmexr,
YCTHBIH OIIpOC,
MpoBepKa 1/3,
TECTHPOBaHUE

[1]1 [3]1 [5'8]1
[11, 12],
[15, 16]
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npenenbpHOe pa3daBieHue. Y CIIOBUS

0OHapyXKeHUs] HEOPTaHUIECKUX HOHOB.
N36upaTenbHOCTh U CIENU(GUIHOCTD PEAKITHIA.
I'pynnoBsle u yacTHble peakiuu. poOHbIH 1
CHCTEMaTHYECKUH aHanu3. [ pynnoBoil peareHrT.

KadecTBeHHDLIH aHAJIN3.

MMUTAaHUS, B aTPOXUMHAH, B
MEIUIIMHCKON XUMUH.

KavecTBeHHBIH aHAIN3 KATHOHOB U
aHNOHOB. KHCJI0THO-OCHOBHAA
KJIaccu(PUKaAUA KATHOHOB 110 rPpynmam:
CucteMbl Ka4eCTBEHHOI'O aHaIM3a KaTHOHOB:
KHCJIOTHO-IIENIOYHAs, CYIb(uaHAs, aMMUaYHO-
¢docharHas. OrpaHIIEHHOCTH TFO00TH
KIaccu(UKauy KaTHoHOB. PU3NYECKHE METOIbI
0oOHapyKeHUsI ¥ NICHTH()UKAITIN
HEOPraHMYECKUX U OPTaHUYECKHUX BEIIECTB.
MHUKpOKPHCTAIIIOCKOTTNYECKUH aHaAIIN3,
MTMPOXUMHUYECKHUHN aHAIN3 (OKpalIBaHHE
IUIAMEHH, BO3TOHKA, 00pa30BaHKe TIEPIIOB).
KanenpHbiit aHamu3. AHAJIN3 pacTHpaHHEM
MOPOIIKOB. AHAIUTHYECKUE PEAKIIUH KATHOHOB
pa3IMYHbIX AaHAUIUTHYECKUX TPYIIIL.
KadecTBeHHBII aHANMN3.

OrpaHU4YeHHOCTb 000
Kiaccu(UKauy KaTHOHOB
AHanuTHYECKUE PEaKIIMU KaTHOHOB
Pa3IMYHBIX AaHATTUTUYECKUX TPYIIL.

OrpaHUYeHHOCTH JTI000H

Koncnexr,
YCTHBIH OIIPOC,
MpOBEpKa 11/3,
TECTHPOBaHUE

[1], [3], [5-8],
[11,12],
[15, 16]

KauecTBeHHbII aHAJIN3 KATHOHOB H
AHHOHOB. AHAJIMTHYECKAsI KJIaCCH-
uxanusa aHMOHOB: DKCIIPECCHBIH
KaueCTBEHHBIN aHAIIN3 B 3aBOJICKHX H ITOJIEBBIX
YCIIOBUSIX. AHAIUTHYECKAsS KITaCCU(PHUKAIIHS
AQHMOHOB (TI0 CITOCOOHOCTH K 00pa30BaHUIO
MaJIOPaCTBOPUMBIX COSTMHEHHUN IO
OKHCJTUTEILHO-BOCCTAHOBHTEIHHBIM CBOMCTBAM).
OrpaHIYeHHOCTH 000 KITacCUPUKAITHN
AHMOHOB. AHAJTUTHYECKUE PEAKI[UH AHHOHOB
Pa3IMYHBIX AHATUTUIECKHUX IPYIIL. MeToabI
aHaJIM3a CMeCel aHMOHOB Pa3JINYHBIX TPYIIIL
AnHanmmu3 cMecell KaTHOHOB U aHUOHOB

MeToabl pa3iejieHUus u

KJIacCU(pUKAIIUU aHUOHOB. MeTOoIbI
aHaJIM3a CMecel aHNOHOB PA3IMYHBIX
rpynn. AHajau3 cMeceil KaTHOHOB U
AQHMOHOB

Koncnexr,
YCTHBIH OIIpOC,
TIpoOBEpKa 11/3,
TECTUPOBaHHE

[1]1 [3]1 [5'8]1
[11, 12],
[15, 16]

KOHLICHTPHPOBAHHUS BeleCTB B
aHaJMTHYecKoil xumuu. Teopust

npoo6ooTdéopa U NPodONOATOTOBKH:
IIpencraButenbHOCTH IPOOBI; TPOOA U OOBEKT

[TpaBwmia or6opa mpod u METOIBI UX
ycpenHeHusl. AHATUTHYECKHE MPOOBI.
XpaHeHHe U KOHCEPBUPOBAHHUE MTPOO.
MeToabl KOHIICHTPUPOBAHUS MPOO:
9KCTPaKIUs, TUCTHILISIUS,

cyommMars. [Ipumenenue

Koncmexr,
YCTHBIH OIIpOC,
MpoBepKa 1/3,
TECTUPOBAHUE

[2], [4, 5],
[7-11], [15]

11



aHanmm3a; nmpoba u Merox aHaimuza. OTdop mpobd
TOMOTEHHOTO H T€TepOTeHHOT0 cocTaBa. CrocoOsI
MOTyYCHHS CPEAHEH POOBI TBEPABIX, KUIKHX U
ra3000pa3HbIX BEIIECTB; YCTPOHCTBA U IIPHEMBL,
HCTIONB3yeMbIe TIPH 3TOM; IIepBUYHAs 06paboTKa
Y XpaHeHHe Npo0; J03UPYIOLIHEe YCTPOICTRA.
[otepu u 3arpsi3HEHUS TIpU PoOOOTOOPE.
Xpanenue npoOsl. [IpaBuiia or6opa npod u
METO/IbI UX YCpeIHEeHUs. MeTO bl
KOHI[CHTPUPOBAHUSI POO: IKCTPaKIIHS,
JUCTHILTSIMS, cyOnumarust. [IpuMeHeHue
OKCTPAaKIIMOHHBIX METOJI0B B aHAIIUTHYECKOMN
XUMUH.

9KCTPAaKINOHHBIX METOJIOB B
AHAJTUTHYCCKOW XMMHH.

9 1 PYBEJKHASI KOHTPOJIbHASI PABOTA [Moaroroska k 1 pyoexHoi Kommbrotep. 12 15 [1-12], [15,
KOHTPOJILHO# padoTe. TECTUPOBaHHE 16], [14]
9 MaremaTnueckasi 00padoTKa pe3y1bTaTOB CucreMaTH4ecKas IIOrPELTHOCTb, Komncnexkr, 1 2 [2], [4, 5],
KOJIH4eCTBEHHOI0 aAHAIN32a: OCHOBHbIC TPOLCHTHASA CHCTCMATHYCCKAs YCTHBIIT Ompoc, [7-11],
METPOJIOTHYECKHE TTOHATHSA U MIPEACTABICHUSL. TOTPEIHOCT. MICTOUHHIKH . TCCTUPOBAHMC, [15]
3Havawpe IQPbI U IPABHIA OKPYITICHHL. CHCTEMAaTHYECKHUX MOTIPEIIHOCTEH. co3zaHue
AHanmuTHYECKUH cUrHan u nomexu. Mizmepenue. OreHKa paBUIbHOCTEH PE3yIbTaToB MYJIbTHMEIHIHHBIX
O0beM MH(MOPMALIUH B AaHATUTHYECKOM aHanusa HpE3CHTalNA
curHane. ['pagynpoBounslii rpaduk. CrocoOsl
OLICHKU MPaBUIBHOCTH: UCIIONB30BAaHUE
CTaHJAapPTHBIX 00pa3IoB, METOA 100AaBOK, METO]
BapbUPOBAHHS HABECOK, COLIOCTABIICHUE C
Ipyrumu Metonamu. CucteMarindyeckast
HOTPEIIHOCTD, IPOLIEHTHAS CHCTEMAaTHYeCKast
NOTPEIIHOCTh. MICTOYHUKN CHCTEMAaTHYECKHX
norpemmHoctei. OneHka npaBuiIbHOCTEN
pE3yIbTaTOB aHANIHU3A.
10 MartemaTuuyeckas 00padoTka pe3yjabTaToB CryuaiiHasi BeIMUIMHA, BAPUAHTA, Koncmexr, 1 2 [2], [4, 5],
KOJIMYeCTBeHHOT0 aHAIN3Aa: reHepajbHasi COBOKYITHOCTh, HHTErpail YCTHBIH ompoc, [7-11], [15]
CrnyuaiiHas BeNM4MHA, BApHAHTA, TeHEepaIbHAsg TIOTPEITHOCTEH, BEIOOPKA (BEIOOpOUHAsT poBepKa /3,
COBOKYIHOCTb, HHTETpaJl IOrPEIIHOCTEMH, COBOKYITHOCT), PAaCIpe/IeNICHHe TECTUPOBAHUC

BBIOOpKa (BEIOOPOYHAsI COBOKYITHOCTB).
Craructiueckas 00paboTKa pe3yIbTaToB
n3MepeHnil. 3aKOH HOPMaIILHOTO pacipe/ieneH s
CIIyJaiHbBIX OMMOOK, t-pacnpenenenus. Cpennee,

JHcnepcus, CTaHaapTHoe oTkinoHeHue. [Iposepka

CTerO/IEHTA
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THIOTE3bl HOPMAIBbHOCTH, TUIIOTESBI
OIHOPOJIHOCTH PE3YyIbTaTOB U3MEPEHUIL.
CpaBHeHHUE TUCIEPCUU U CPEJHUX JIBYX METONOB
aHanuza. TpeboBaHUs K METPOJIOTHYECKOM
OLIEHKE B 3aBHCUMOCTH OT 00BEKTa U LIeNH
a"anu3a. CriocoObl MOBHILICHUS

11

BOCITPOM3BOIMMOCTH M IIPaBHIILHOCTH aHAJIM3A.
KoanvecTBeHHslii anaan3. Buabl
KOJINYEeCTBEHHOI'0 AaHAJIM3A.
I'paBumerpuyecknii aHaau3: CyuHocTh
IPaBUMETPUYECKOTO aHaIN3a U TPAHUILIBI €T0
MIpUMEHNMOCTH. OIIUOKH B TpaBUMETPUIECKOM
ananmuse. O0mas cxema onpeaeNeHuit. Bennynna
HABECKH, ocajka u o0beMa pacTBopa. TpeboBanus
K ocaxxnaemoit popme. CriocoOBI OTHEeTICHHS
ocaka OT pacTBopa. [I[poMbIBaHKE OcanKa.
TpebGoBaHuUs K TpaBUMETPUIECKOH (hopMe.
W3MeHeHns cocTaBa ocaaka IpH BRICYIIIMBAHUHT H
poKanuBaHuM. [IpuMephl rpaBUMETPIHUYSCKUX
ompeJieNieHni. AHATUTUYECKUE BECHI.
UyBCTBUTEIBHOCTH BECOB M €€ MaTeMaTHUECKOe
BBIpAXXCHUE. (DaKTOpBI, BJIMAKOIINUE HA TOYHOCTH
B3BEIINBaHMsA. TeXHHUKa B3BEIIMBAHMS.

IIpuMepbl rpaBUMETPUYECKUX
onpeneaeHun

Koncnexr,
YCTHBIH OIIpOC,
TIpoBEpKa 1/3,
TECTUPOBAHHE

[2], [4, 5],
[7-11],
[13], [15, 16]
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KoaunyecTBeHHbIN aHAIN3. BUALI
KOJIMYECTBEHHOI 0 aHAIU3a. XUMHYeCKHe
THUTPUMETPHYECKHE METOAbI aHAJIN3a:
CyuHocTh TUTpUMETPUH. Bust
TUTPUMETPUUECKUX OTIPEICIICHUI: IPSIMOe U
0o0paTHOE TUTPOBAHUE, ONPE/ICIICHHE T10
3amMereHuto. CocoOb! BRIpayKEeHHS
KOHIICHTPAIH pacTBOPOB B
TUTpUMETPHHU. TpedoBaHus, IPEIbIBISEMbIE K
peaxkiyuy B TATPUMETPUYECKOM aHAJIN3E.
Knaccudukanus THTpUMETPUIECKIX METOIOB 110
THUITY PEaKIHH U I10 CII0CO0Y BBIITOTHEHHS.
CrangapTabie pacTBOpbL. [lepBUYHbIE CTaHIAPTHI,
TpeOoBaHuUs, MpeabsBIsIeMble K HUM. DHUKcaHaIbI.
Bropuunsie cranaaptel. KpuBble TuTpOBaHus u
ux BuabI (S-o0pasHele, muHelHbIe). CKavyok

Tumnossle pacueTsl B
TUTPUMETPHYECKOM aHaJIN3e
(MousipHast KOHLIEHTPALHS, MOJISIpHAS
KOHILICHTPALMSI 9KBUBAJICHTA, TUTP,
TUTPUMETPHUYECKNH (pakTOp nmepecyera
(TuTp MO OTpEEIEMOMY BEILIECTRY),
MOTIPaBOYHEIA KO3 PHIIEHT).
OIIPEAEIIEMOro BEIIECTBA 10
pe3yJbTaTaM THTPOBAHUS

Koncnexr,
YCTHBIH OIIpOC,
MpoBEpKa 11/3,
TECTHPOBaHUE,
pelreHme
CUTYaIlHOHHBIX
3amad

[2], [4, 5],
[7-11],
[14-16]

TUTPOBAHUA. Touka SKBUBaJEHTHOCTH U KOHCUHAs
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TOYKa TUTpOBaHHUs. M3mepurensHas nocyaa.
BpruniciaeHus B THTPUMETPHUYECKOM aHAIHU3e.

13 KoymuecTBeHHbIH aHam3. Buabl PacyeT macchbl cCTaHIAPTHOIO BELIECTBA, Komncrmexr, [2], [4, 5],
KOJIMYECTBEHHOr0 aHAIN32. XHMHYEeCKHe HEOOXO/WIMOIA U151 TIPHT OTOBJICHHS YCTHBIH ompoc, [7-11],
THTPUMETPHYECKHE METOIbI AHAJIH3A: THTPAHTA. PacyeT KOHLEHTPaLHH npoBepka /3, [14-17]
Amnverpust 1 ankamvetpus. Touka THTPAHTA [PH €10 CTAH/IAPTH3ALIH, TECTHPOBAHHE,
HeHTPATBHOCTH 1 KOHEHHAs TOKA THTPOBAHIA. Pacuer Macchl 1 MACCOBOM IOJTHL. pelieHue

KpuBsie THTpoBarns. THIPOBAHHE CIUTHOM KHCIOTH IMocTpoeHne KPUBBIX THTPOBAHHSI CHTYalHOHHBIX

CUJIHBIM OCHOBaHHEM (KM HA000POT); 3anaq
craboil KUCIOThI CUITbHBIM OCHOBAaHHEM (HITH

Ha000pOT); C11a00T0 OCHOBAHMS CHITHHOM

KUCJIOTO (T HA000POT); CAab0H KUCIIOTHI CIIA0BIM

OCHOBaHMeM (WK Hao00poT). TurpoBaHue
MHOTOOCHOBHBIX KHCIIOT i OCHOBAHHI, & TAKKE
cMecel KUCIIOT Win 0cHOBaHUM. dDakTopel,
BIMSFOLLME HA CKAYOK THTPOBAHFS (BIIHSHIC

BEJIMYUHBI KOHCTAHT KUCIOTHOCTH I OCHOBHOCTH,

KOHLICHTPALIMH KHCIIOT WX OCHOBAHUI K
TEMIICPATYPbI M HOHHOM CHIIBL).
14 HucrpymMenTanbublie (puzuko- JhomunectienTHbIH anam3. CyIHOCTb Komucrexr, [2], [4, 5],
XHMHYEeCKHEe) MeTOIbI AHATH3A. metoza. Kimaccudukarmst pasimyHbIx YCTHBIH o1poc, [7-11],
BHJIOB JIFOMHUHECIICHIIHH. npoBepKa 11/3, [14-16]

OO0mas xapakTepuCcTHKA
HHCTPYMEHTANbHBIX (PU3HKO-XUMHUYECKHUX
METO0B aHAJIN3A), X KJIacCu(puKamus,
JOCTOMHCTBA U HeAoCcTATKU. OnTHYECKHUE
MeTOoAbl aHAIN3a: TeopeTnieckre OCHOBBI
CIEKTPOCKOMMYECKUX METOJIOB aHAIIU3a.
Onruyeckye MeTob! aHaIu3a (MHppaKpacHas
CHEKTPOCKOIHS U CIIEKTPOCKOIIHS
KOMOHMHAIIMOHHOTO paccesiHusi, HedenomeTpust u
TypOouguMmeTrpus, peppakToMeTpus,
MOJISIPUMETPHS, CHEKTPO(PTOMETPHS).
JIromunecuenTHbIN aHamm3. CylIHOCTh METO/Ia.
Knaccugukarys pa3ingHbIX BUIOB JTFOMHHECIICHIIHH.
®iryopecuieHTHbI anams. [Tprpona dmyopecueHimm.
OCHOBHBIE XapaKTEPUCTHKH U 3aKOHOMEPHOCTH
JIFOMUHECLIEHIMH: CIIEKTP (ITyOpeCLIEHINH, 3aKOH
Crokca-JIommerst, IpaBUiIo 3epKalbHON CUMMETPUH
JleBImHa, KBAHTOBBIH BBIXO] (prryopectieHImy,
3akoHOMepHOCTH C.1. BaBmosa.

OiryopecueHTHbIM aHamus. [Ipupona
thiryopecrenimy. OCHOBHBIE
XapaKTEPUCTUKH U 3aKOHOMEPHOCTH
JIFOMUAHECTICHITUH: CTIEKTP
(yopecueHmmy, 3akoH Ctokca-Jlommens,
TIPABIUIO 3ePKATBHON CHMMETPUN
JleBIMHa, KBAHTOBBIM BEIXO]T
thiryopecnieHtin, 3akoHOMepHOCTH C.1.
Basunnosa

TECTHPOBaHUE
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HNHcTpyMeHTAIbHbIE (PU3uKo-
XHMHUYEeCKHE) METOIbI aHAIH3A.

Hcropust oTKpbITHS METO/A

16

Xpomarorpaguyeckue MeToAbI AHAIN3A:
OcHoBHBIE TPUHIUTH MeToaa. Kimaccudukanms
XpoMaTtorpadnIeckux METOOB (TI0 arperaTHOMY
COCTOSIHHIO, 110 MEXaHNU3MY B3aUMOJICHCTBUS
copbeHTa 1 copbara, 0 TEXHHUKE BHITIOJHEHHS U
110 11eu). CrocoObl Moy4eHusl XpoMaTorpaMmm
(9:r0eHTHasI, GPOHTANIbHAS, BHITECHUTEIIbHAS ).
Xpomarorpaduueckue napamerpsl. OCHOBHbIE
TEOpeTUUecKue NoyoxkeHusa. VIcTopus OTKphITHA
MeToJia XxpoMarorpaduu. AHaTUTHYCCKUE
BO3MOKHOCTH XpOMAaTOrpaUyecKiux METOJJ0B
aHaJIN3a, KPYT pelaeMbIX 3a1a4
HNucTrpyMenTaabHbIE (PU3nKO-
XHMHUYeCKHe) MeTOAbI AHAIHN3A.
DJIeKTPOXMMHYECKHE METO/IbI

xpomarorpadun

AHanuTuuecKre BO3MOKHOCTH
XpoMatorpadUueckKux MeTOJI0B
aHaM3a, KPYr pellaeMbIX 3a1a4

CyHIHOCTL KOHAYKTOMCTPHUYICCKOI'O
MeToza aHajau3a: 3akoH Oma.

Koncnexr,
YCTHBIH OIpOC,
TECTHUPOBaHUE

Konucmexr,

2 [1]- [9], [14]
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WHauKaTOPHBIN IEKTPOJ U 3JIEKTPOJ CPABHEHHUS.
ITonApuzaninoHHbIE KPUBBIE U UX UCIIOJIb30BAHUE

KOHIYKTOMETPHYIECKOT'O METO/Ia aHAJIN3a: 3aKOH
Owma. [IpumeneHre MeTo1a KOHIYKTOMETPHH B

ucciaenopanus. Konagykromerpuueckuii
aHau3 (KoHAYKTOMeTpHus): O6mias
XapaKTepUCTUKA DIIEKTPOXUMHUUECKHX METOJIOB.
Krnaccudukaius 31eKTpOXUMHYECKUX METOIOB.
OneKTpoXuMHYecKast Lieb (TYeHKH).

B Pa3/IMYHbIX JJICKTPOXUMHYCCKUX METOAAX.
quCTBPITCJ'ILHOCTB " CCIICKTUBHOCTD
JJICKTPOXUMHYICCKUX MCTOJ0B. CyH.[HOCTB

AHAJIUTHYCCKHX LEJIAX.
HNucTpyMeHTaabHBbIE (PU3UKO-
XUMHYecKHe) MeToAbI aHAJIN3A.
DJIEKTPOXHMMHYECKHE METObI

HpI/IMeHeHI/Ie MCTOAa KOHAYKTOMCETPUH
B AaHAJIMTUYCCKHUX LECIIAX.

CyniHocTs MeTo/a ToJIsIporpaduy.

YCTHBIH OIpoC,
TpoBepKa 1/3,
TECTUPOBAHME,
Hay4YHbIN TOKIa

[2]. [4, 5],
[7-11],
[14-16]

noJisiporpadgusi, aMnepoMeTpuIecKoe

HCCJICeJOBAHUA (HOTeHIIHOMeTpl/IH,

TUTPOBaHUE, KyJTOHOMETPUYeCKUil
aHau3): [psmas MOTEHIHOMETPHSI.
IToTennmomeTpryeckoe THTPOBAHNE.

DnexTporpaBuMeTpusi. BoabTammnepomeTpus

Kynonomerpus. Konnykromerpusi.

VYpasaenue UnbkoBuua. Puznueckuit
CMBICJI BEJIMYMH, BXOJSIIUX B 3TO
ypaBHeHHe. Pacmmdposka
MOJISIPOTPAMM: BEJTUUUHBI,
XapaKTepU3yIoIINe KaueCTBEHHbIN U
KOJIMYECTBEHHBIN COCTaB pacTBOpA.

HaYYHBIN TOKJIa]T

Konucnexr,
YCTHBIH OIIpOC,
TECTUPOBAHUE,

[2], [4, 5],
[7-11],
[14-16]
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ITpumeps! MPaKTHYECKOTO MIPUMEHEHHS.
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2 PYBEXKHAS KOHTPOJIBHASI PABOTA

[MoaroroBka k 2 pyoexHON
KOHTPOJIbHOM padore.

Kommsrorep.
TECTUPOBAHUE

12

15

[2], [4, 5],
[7-11],
[14-16]

UTOIro

34

54

56

50

70
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6. Odpa3oBaTejbHbIE TEXHOJOTHH

[IpenogaBanye IUCUMIUIMHBI BeNETCS € NPUMEHEHHEM CIEIyIOIMX BHIOB 00pa3oBaTEIbHBIX
TEXHOJIOTHH: paboTa B KOMaHze, 00yueHHE Ha OCHOBE OIIbITA, MHIUBUAYyaJbHOE 00yUeHHE, MEXIUCIUUIUINHAPHOE
o0yd4eHue, orepexKaronasi CaMoCTOosITeNIbHas padoTa.
OcHoBo#1 00pa30BaTeIbHBIX TEXHOIOTHH, UCTIOIB3yEMbIX B JAHHOM JUCIUITINHE, SBIISETCS CUCTEMHBIN
MOJXO0/, KOTOPBHIH OTJIMYAeTCSd JIMYHOCTHOM OPHEHTHPOBAHHOCTHIO, JHATHOCTUYHOCTHIO, HHTEHCHUBHOCTBIO,
IMaJIOTMYHOCTBI0, MOJICIMPOBAHNEM MPOQPECCHOHANBHBIX CHTYAIU, TPOSKTUPOBAHUEM ITUAAKTUYCCKUX (YHKIHH
B €IMHCTBE C KOMMYHUKATHUBHBIMM M JIMYHOCTHBIMH CMBICIaMH, MOIYJIBHOCTBIO, MEXIIPEIMETHOCTHIO,
KpeaTuBHOCThIO. OTUacTH MCIMOJB30BaHA W TEOPETHYECKAas KOHLEMIMS METOda CBEPHYTHIX HH(OPMALMOHHBIX
CTPYKTYP.
B mpenonaBannu Kypca UCIIONb3YIOTCS COBPEMEHHbIE 00pa30BaTeIbHbIC TEXHOIOTUH:
®  TEXHOJIOTHS 3JEKTPOHHOTO OOYy4eHUs (peaju3yeTcs MpU MOMOIIH 3IEKTPOHHOH 00pa3oBaTeNbHON Cpebl
COI'Y nipu ucnosnp3oBanuu pecypcos bC, mpu npoBeieHNN aBTOMAaTH3UPOBAHHOTO TECTUPOBAHUS U T. 11.);
®  peiTHHIOBasi TEXHOJIOTHS;
®  HHTCPAaKTUBHbBIC TEXHOJIOTHH;
®  HHDOPMAIMOHHO-KOMMYHHUKATUBHBIC TEXHOJIOTHH;
®  HCcCIe0BaTeNbCKUE METOIBI B 00yUYCHNUY;
e mpoOiieMHOE oOyUueHHe.

B yueOHOM mpolecce HCHOJB3YIOTCS AKTUBHBIE M WHTEPAKTHBHBIE ()OPMBI TPOBEICHUS 3aHITHH.
Hcnonb3yercs npoBeleHHE HHTEPAKTUBHBIX JICKIMHA, TPYIIIOBBIX TUCKYCCHH, POJIEBBIX UI'P, MAaTEpPHUabl HA OCHOBE
pe3yIbTaTOB HAYYHBIX MCCJIEOBAHUM, B TOM YHCIE C YYETOM PErHOHAJIBHBIX 0coOeHHOCTel mpodeccrnoHaIbHON
JeSITeNbHOCTH BBITYCKHHKOB M TOTpeOHOCTEH paboToaaTesen.

Ha srtame usydeHus: mepBbIX pa3[esioB HCIOJB3YIOTCS TPYIIOBBIC U CAMOCTOSTENbHBIE (OPMBI PabOTHI,
HaTpaBJICHHbIE Ha OCMBICIICHHE CIOKHBIX HECTPYKTYPHUPOBAHHBIX MPOOJeM IMpeaMera o0ydeHus, GopMUpOBaHHUE
COOCTBEHHOH apryMEHTHPOBAHHOW MO3UIIMH O MPOOJIEMHBIM aclieKTaM H3y4aeMOl TeMBL. 37eCh HCIOIb3yeTCs
Takue o0pa3oBaTeNbHbIE TEXHOJIOTHH KaK:

e paboTa B MaNbIX TpyMIIax/mapax mo pa3dopy KOHKPETHOH TEMBI, pa3paboTKa MPOEKTOB

e oHiaiiH-ceMuHapbl. Kax/plili N3 y4acTHUKOB HaXOAMTCS y CBOETO KOMIIBIOTEpA (CPEICTBA CBSI3M), a CBSI3b
MEXJIy HHMH TMOJUICp)KUBaeTcss dYepe3 VIHTEpHET MOCPENICTBOM  3arpyKaeMoro MpPUIIOKEHHS,
YCTaHOBJIEHHOT'0 Ha KOMIIBIOTEpE K00 yyacTHHKa (Zoom, Meet, Skype u np.);

®  TECTHPOBaHUE;

e Jjexmus-Oecena, JEKIUA-TUCKYCCHS;

®  MYJbTHUMEJHMIHBIC JICKIMHA C DJIEMEHTAMH JIUCKYCCHHM; JIEKIHS-BU3yaHn3alus, KOTOpas MPOBOAMTCS C
BHU3YyaJIM3alMEH MOHATUH;

®  WHAMBHUIYAJIbHBIC U IPYIIIOBbIE KOHCYJIBTALNH.

B mensx peanuzanuy MHAMBUAYAIBHOTO MOAXOAa K OOYYEHHIO CTYIEHTOB, OCYIIECTBISIONIUX Y4COHBIH
nporecc MO WHAWBUAYATBHOH TPAaeKTOpPUH B paMKaxX WHAMBHAYaJILHOTO pa0OYero IulaHa, M3y4eHHE JaHHOW
JUCLUIUTMHBI MOXET OCYIIECTBIISITHCS Uepe3 HWHAMBUAYaAIbHBIE KOHCYJIbTALlMM NPENOAaBaTeNsi OYHO, B YaCh
KOHCYJIbTAllUH, N0 3JEKTPOHHOH TMoYTe, a TaKkkKe C HCMoNib3oBaHWeM Webex, miuatdopMbl TUCTAaHIIMOHHOTO
o0y4enust Moodle, nuuneiii kabuHet cryaeHTa Ha caiite COI'Y, apyrux snementoB 21MOC COI'Y.

Jis i ¢ orpaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbSl IPEAYCMOTpPEHA OpraHU3alys KOHCYJIbTalUi C
WCTIOJIb30BAaHUEM DJIEKTPOHHOW TIOYTHI, IUIATQOPMBI JUCTAHIMOHHOTO oO0y4eHuss Moodle, nuuHbBIi KaOWHET
ctynenra Ha caiitre COI'Y, npyrux anementoB OMOC COT'Y.

Bce Bub y4eOHOI paOOTBHl MOTYT NMPOBOJUTHCS TUCTAHIIMOHHO HA OCHOBAaHUH JIOKATLHBIX HOPMATHBHBIX
aKTOB.

7. YueOHO-MeTOoANYeCKOe o0ecnieYeHrne CaMOCTOSITeIbHOIH padoThl

17



CamocrosTenpHas paboTa 00yJaronuxcsl ABISETCS OJHUM W3 BUIOB yUeOHBIX 3aHATHH. CaMoCTOsATEIbHAS
paboTa MPOBOIUTCS C TIEITBIO:
® CHCTEMAaTH3allMd W 3aKPCIUICHUS TIOJYYCHHBIX TCOPETHUYSCKUX 3HAHMW W TPAKTUYECKUX YMCHUU
00y4aroIuXxcs CTyICHTOB,
e yriayOJIeHHs ¥ paCIIMPEHHS TECOPETHUECKUX 3HAHUM;
e (popmupoBaHHA yMEHWH WCIOJNB30BaTh HOPMATHBHYIO, IIPABOBYIO, CIPAaBOYHYI0 JOKYMEHTAMIO U
CHETNATBHYIO JTUTEPATypy;
e (hOpMHPOBaHUS CAMOCTOSTEIBHOCTH MBIIIJICHUS, CIOCOOHOCTEH K CaMOPa3BUTHIO, CAMOCOBEPLICHCTBOBAHHUIO
U caMopeai3alny;
® Pa3BUTHS HCCIENOBATENFCKUX YMEHHN.
CamocTosTenpHas paboTa 00yJaroImUXCs OCYIIECTBIIETCS Ha IPOTSHKEHUH U3ydeHHs BCEH AUCIUTUIHHEI B
COOTBETCTBHU C YTBEPKACHHON B YUeOHOM IUTaHE TPYAOEMKOCTBIO U COCTOUT 3!
e paboOTHl CTYNEHTOB C JEKIMOHHBIMH MaTepHajlaMH, MOWCKAa W aHaM3a JUTepaTyphl W DSJIEKTPOHHBIX
HMCTOYHUKOB HH()OPMAITIHH 110 33/1aHHOH TeME;
® BBITIOJTHEHHS 3aJIaHU# [T caMocTosTeNbHOM padotel B DMMOC COI'Y;
® U3yYCHHs TEOPETHYECKOTO, MPAaBOBOIO M CTATHCTUYECKOTO MaTepuasia JUis MOATOTOBKH K JIa0OPaTOPHBIM
3aHSATHSM U HAIIMCAaHUIO KYPCOBOH paboThI;
® TIOATOTOBKHU K DK3aMEHY.
Tembl 1 GpopMBI BHEAYTUTOPHONH CAMOCTOSTENFHONU paboTHI, ee TPYAOEMKOCTh COAEpPKATCsA B pasnene 5,
Tabm. 5.1.

Memoouyeckue ykazanus no opeanu3ayuy CamocmosamenbHol pabomvl CmyoeHmos

Iloocomoska x nabopamopnou pabome. Ilpu TOATOTOBKE K JIabopaTopHOil paboTe HEOOXOAUMO
BHUMATENBHO W3Y4YHTh TEOPETHUYCCKHU MaTepuall Mo JaHHOW paboTe, TEXHUKY BBIMOJHECHHUS SKCICPUMEHTA,
03HAKOMHTHCS C HMHCTPYKIMSMH K TpUOOpaM, KOTOpbIE HCIOJB3YIOTCS TPH BBIOJTHEHWH paboThL. 3aTeM
HEOOXOMMO W3y4YHTh MPHMEPbl PACUETOB, YSCHHUTH XOJ pabOThl, paccyMTaTh MAacChl HABECOK BEIIECTB,
HEOOXOJIUMBIX JIJIl TPUTOTOBJICHHS pacTBOpoB. OOpaboTka pe3yiabTaToB J1abOpaTopHbIX padoT. OTuéT o0
nabopaTopHOi paboTe JODKEH COJep)KaTh BCE IMOJYYEHHBIC 3KCICPUMEHTAIbHBIC PE3yJbTaThl, HEOOXOIUMBbIC
pacu€Tbl U BBIBOABL. [IpH (DUKCUPOBAHWUU pE3yIbTATOB H3MEpPEHHs 0c000€ BHHMAHHE HYXXHO OOpaTHUTh Ha
COOTBETCTBHE 3aITUCH (KOJIMYECTBO 3HAYAIINX IU(p B YKCIE) TOUHOCTH U3MEPEHUsl. PacyéThl TOKHBI collepKaTh
Bce (OpMYIBI M BBIYMCIICHUS C YKa3aHHEM CIUHHUI] U3MEpeHHUs. Bee pe3ysnbTaThl H3MEPEHUIH HEMOCPEICTBCHHO
(buKcupyroTCcs B paboueii TeTpa i IIAPUKOBOW HITH TeJICBOM PYyUYKOW. 3amuch pe3ysIbTATOB H3MEPEHHI Ha YUSPHOBUKE
WM KapaHgamoM He gomyckaercsa. Ilpu odopmitennn paboT 1Mo KaueCTBEHHOMY aHAIM3y B KOJNOHKY «PeareHT»
HEOOX0MUMO BIHcaTh (GopMyny peareHTa. [Ipy BBIMOJHEHWH BBIYUCICHHA HEOOXOJUMO COOMIONATH MpaBHIIA
okpyriieHus. Bece rpadyuky BBRITTOTHSIOTCS TOJNBKO HAa MIJUTMMETPOBOM Oymare pasmepoM He Mmenee (opmara AS.
I'paduiku 0053aTENHLHO JOKHBI COJCPKATh 3aroJIOBKH, 00O3HAUCHUSI OCeH C yKa3aHWEM CIUHHI[ U3MEPCHHU |
BBIMOJTHATHCS € COOJIOJICHUEM OMPEICICHHOTO MaciTada.

OTuéT MOIDKEH MPEIOCTABIATECS MPENOAABATENIO I MPOBEPKHM B TCUCHWE HEIETH TOCIE BBITOIHEHS
nabopatopHoii paboThl. HeakkypaTHO ogopMicHHbIE OTYETHI K TPOBEPKE HE MPUHHMAIOTCS. [IpoBepka
71ab0paTOpHO pabOThl COMPOBOXKIACTCS COOECEIOBAHUEM C MPEToIaBaTesieM. BhITOJIHEHHBIME CUUTAIOTCS TOJIBKO
MIPUHSATHIC TIPEIoIaBaTesieM 1abopaTopHbie paboTh!

Pewenue 3a0au. Tlepes penieHreM 3a1a4 HEOOXOTUMO BHUMATEIBHO H3YYUTh TEOPETHUCCKUN MaTepHa,
mpopadoTaTh KOHCIEKT JICKIIMU, Pa300paTh MPUMEPHI PellieHus 3ajad. PeieHue 3a1ad peKOMEHYETCS HauuHaTh C
HauboJiee MPOCTHIX, OJU3KKUX K UMEIOMIMMCS B 3aJauHuKe mpuMepaM. Y TONBKO 3aTeM MEPEeXOAHUTh K PEIICHHIO
OoJiee CIOKHBIX BapHATHBHBIX 3a1ad. [Ipu pelieHun 3aqad peKOMEHIyeTCs 3alicaTh KpaTKOe YCIIOBHE 3ajadH,
YpaBHEHUSI peakluid, UCXOMHBIE (GopMyINBl Aiia pacuéra. He pekoMeHIyeTcs HWCIOIb30BaTh TOTOBBIC KOHEUHBIE
(bopMyIbI, KOTOpBIC BBIBOJSTCS B NpuMmepax perineHus 3afad. C HCXOAHBIX (HOpMyn HEOOXOIUMO BBIBECTU
pvaéTHBIe, a 3aTEM IIOACTAaBUTh B HUX YUCJIICHHBIC 3HAYCHU . Taknm 06pa30M, 3alliCh B TETpaar J0JIKHA COACPKATD
(GopMyNbl U BCE BBIUHCICHHS C YKAa3aHHUEM CIWHHI[ M3MEPCHHUs. PEeKOMEHIyeTCs MpH 3aluCH BEMWYMH YETKO
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yKa3bIBaTh K KaKMM BEIIECTBAM, PacTBOPAM, CMECSM M T. I. OHHM OTHOCATCA. IIpH BBIYHMCIEHHAX HEOOXOANMO
oOpamars BHUIMaHUE Ha UX TOYHOCTH (MCHOJIb30BaHHE HY)KHOTO YHCJIA 3HAYalIUX HU(P) U cOOMOAEHHE TPaBHII
OKpYTJICHHUS.

Buinonnenue mecmosuvix 3adanuii. Ilepen HauamoM BBIIIOJHEHHS TECTOB CIIEIyeT BHHUMATEIbHO H3YYUTh
TEOPETUYECKU MaTepual, NpopelaTh 3a1a41 Mo JAaHHOW TeME M OTBETUTh Ha BOMPOCHI, UMEIOIIUECS B YUeOHHUKE.
BrimonHsist TeCThI, CIeAyeT UMETh B BHILY, YTO OHU OBIBAIOT CIICAYIOIIUX THIIOB:

1. Be1Oop TpaBHIIBHOTO OTBETa W3 YHCJIA MPEIIOKEHHBIX. B 3THX TecTax HE0OXOIWMO BBEIOpATh OIMH
MPaBUIBHBINA OTBET U3 YHCIIA TIPEATIOKEHHBIX.

2. MHoxecTBeHHBII BBIOOp (0e3 MeTkm). HeoOxommmo BBEIOpaTh BCE MPABHIIBHBIE OTBETHI W3 HHCIIA
MPeIOKEHHBIX.

3. Tectsl cnuuenus. B 3TuX Tectax K psAgy BOIMPOCOB HYKHO MOAOOpaTh NMpaBUIILHBIA OTBET M3 4HCIa
NPEeITI0KEHHBIX.

4. TecTsl paHXUPOBKU. B 3TOM ciydae HEOOXOAMMO PACMOIOKHUTE OTBETHI B IPABHUIILHOM TOPSIIKE.

5. 3akpbIThIe TECTHI. 3/1eCh BApHAHTHI OTBETA HE IPEUIAraroTcsl, CBOl OTBET HEOOXOIMMO BIUCATH B IOJIE
OTBeTA.

Iloozomoska mayunozo ooxnada ¢ MmyavmumedutiHot npesenmayueii. Jloknan — NMUCbMEHHas paboTa
o0bemMoM 10-18 medaTHBIX CTpaHWUII, BBITIONHSAEMAs CTYJEHTOM B TE€UCHHE JIUTEIBHOTO CpPOKa (OKOJIO Mecsla).
Joknan — KpaTkoe TOYHOE H3JIOKEHHE CYIIHOCTH Kakoro-mubo BOMpOCa, TEMBI Ha OCHOBE HECKOJIBKHX
MEepBOMCTOYHMKOB. JIOKIan MHODKEeH coJepkaTh OCHOBHBIE —(DakTHYECKWEe CBEICHHMS W BBIBOABI IO
paccmarpuBaeMoMy Bompocy. [lomumo pedepupoBaHHsS TPOYUTAHHON JHMTEpaTyphl, OT CTyAEHTa Tpelyercs
apryMEHTUPOBAHHOE U3JI0KEHHE COOCTBEHHBIX MBICIIEH 10 paccMaTprBaeMOMy BOTIPOCY.

Iloozomoska pepepama. Pedepat - KpaTkoe H3I0KEHHUE TIPECTABICHHON TEMbI B THCHbMEHHOM BUJIE WU B
¢dopMe myOIMYHOTO JOKIaJa Ha OCHOBE CAMOCTOSITENBHOTO M3YYEHHsI JTUTEeparypsl mo teme. Pedepar momoraer
BI)Ipa6OTaT]) HaBbIKM U NPHUEMBI CaMOCTOATCIIBHOI'O HAYYHOT'O IMOHWCKA, 'PaMOTHOI'0 M JIOTHYCCKOI'O H3JIOKCHUS
M30paHHON TMPOONEeMbI H CHOCOOCTBYET TMPHOOIIEHUIO CTYACHTOB K HAay4dHOH nestenbHOCTH. [lomMmmo
pedepupoBaHus MPOYNTAHHOHN JTUTEPATYPhI, OT CTYJACHTA TPEOYETCs apryMEHTUPOBAHHOE M3JI0KEHUE COOCTBEHHBIX
MBICIIEH TIO pacCMaTpUBaeMOMY BOIIPOCY.

[MocnenoBaTenbHOCTH PaOOTHI:

1. Bri6op Tembl uccnenoBanus. Tema pedepata BHIOMpaeTCs CTYACHTOM Ha OCHOBE €0 HAay4HOTO
uHTepeca. Taxke MoMomIb B BEIOOPE TEMBI MOJKET OKa3aTh MPEIo1aBaTellb.

2. [lnanupoBanue wuccienoBaHKMs. BKIIOYaeT COCTaBICHHWE KAJIEHAAPHOTO IUIaHA HAYYHOTO
UCCIIEIOBaHUS U IUIaHa mpennosnaraemMoro pedepara. KanennapHelil miiaH ncciaeOBaHMS BKIIOYAET CIIEIYIOIINE
AIIEMEHTHI: BBIOOD ¥ (POPMYIHPOBaHKE MTPOOIEMBI, pa3padOTKa IIaHa UCCIIEIOBAaHUS 1

3. [IpenBapurensHOro miana pedepara; cOOp U U3yueHUE UCXOJHOTO MaTepUaa, OUCK JIUTePaTyphl;
aHanu3 COOpaHHOTO MaTepHaia, TeopeTHUYecKas pa3pabdoTKa MpoOJieMbl; COOOILIEHHE O IPEABAPUTEIBHBIX
pe3yJiibTaTax UCCIIEA0BaHuUs; JIUTEPATYPHOE 0OPMIICHHE HUCCIISI0BATEILCKOM MPo0IeMbl; 00CYyXIeHne pa0doThl (Ha
CEMHUHApE U T. I.).

4. [Touck u n3ydenue murepatypsl. s BBISIBICHHS HEOOXOIMMOU JIUTEPATyPHI CIIEAYET OOpPaTHTHCS B
OubMoTeKy WM K mpenojaaBareito. [logoOpanHyro autepatrypy cienyer 3adpukcuposath corjacHo ['OCT mo
OnbnuorpaduueckoMy ONHMCAaHMIO MPOM3BeAeHHH neyatu. [ pa3paboTku pedepara jgocTaTouyHO U3ydeHHe 4-5
Ba)XHEHIIMX cTaTel 1mo n3dpaHHOU mpobneme. [Ipu n3yueHnn nuTepaTypbl HEOOXOIUMO BBIOMpATh MaTtepHa, He
TOJILKO MTOJTBEPIK AU MTO3HIIMIO aBTOpa pedepaTa, HO U MaTepHa JJisl TIOJIEMHKH.

5. Obpabotka wmarepuana. llpu o00paboTke MONYYEeHHOro MaTepuaja aBTOp  JIOJDKEH:
CUCTEMATU3NPOBATh €T0 IO pasaciiaM; BbBIABHUHYTH U 000CHOBAaThL CBOH THUIIOTE3RI; ONPCACIINTL CBOKO ITO3UIIUIO,
TOUKY 3pEHUs TI0 paccMaTpuBaeMoi podieMe; yTOUHUTh 00beM U COAep)KaHHe MOHATHH, KOTOPBIMH NMPUXOAUTCS
OIIEpPUPOBaTh MpH pa3paboTKe TeMbl; cHOPMYIHPOBATH ONPE/IEICHUS U OCHOBHBIC BBIBOJIBI, XapaKTepUIYIOIIHE
pe3ysbTaThl HCCiIeJOBaHUs; OKOHYATEILHO YTOUYHUTh CTPYKTYPY pedeparta.

6. Odopmnenne pedepata. [lpu odopmieHnn pedepata peKOMEHAYETCS NPUACPKUBATHCS
creayromux npasui: Cliegyer MucaTh JIMIIb TO, YeM aBTOP XOYET BBIPA3HUTh CYIIHOCTh MPOOJIEMBI, €€ JIOTHKY;
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ITucate cTporo nociae0BaTeNbHO, JIOTHYHO, JOKa3aTeIbHO (110 cXeMe: Te3uc — 000cHoBaHue — BbiBoA); [Iucats sipko,
00pa3Ho, )XKMBO, HE TOJIBKO BCKpBIBas HMCTUHY, HO M OTpaxkas CBOIO IO3HUILHIO, NPONAraHaAupys I[OJy4YEHHBIE
pe3yabTathl; [lucaTh OCMBICIEHHO, coOmofas MpaBWia TPaMMaTHKH, HE 3JI0YyMOTpeOiss HayKooOpa3HBIMHU
BBIPOKCHUSIMH.

Pedepat BbIMONHSACTCS B COOTBETCTBUMU C TPEOOBAaHHMSAMH CTaHIAPTOB, pa3pabOTaHHBIX ISl JAHHOTO BUAA
JIoKkyMeHTOB. Pabota nomkHa ObITH BBINIONHEHA Ha Oelod Oymare cranmapTHoro nucra A4. TekcT HoKeH OBITH
OTIIeYaTaH Ha KOMIBIOTEpE B TEKCTOBOM pemakTope Microsoft Word u oTBedaTs ciemylommmM TpeOOBaHUSIM:
napameTphl MOJIeH CTpaHUII JOJKHEI OBITh B IIpeAesax: BepxHee U HmkHee — 1o 20 MM, npasoe — 10 mm, eBoe — 30
MM, mpudt — Times New Roman , pazmep mpudta — 14, MEXCTPOUHBIN HHTEPBAI — MOIYyTOPHBIHA. JIeHTa npuHTEpa
— TosibKO u€pHoro nBera. Hymepauus crpanun B pedepare A0KHa OBITh CKBO3HOM, HAUWHAS C TPEThEW CTPaHHUIIBL.
Howmep npocrasnsiercst apabckumu nudpamMu BBEpXy KakKJIOH CTPaHUIIBI CIIPaBa.

[Ipu u3noxxeHnu mMatepuaia HEOOXOIUMO NPUACP)KUBATHCS IPUHATOIO IJIAHA.

bubnuorpaduuecknii CUCOK COCTaBISETCS HA OCHOBE HCTOYHUKOB, KOTOPbIE OBUIM MPOCMOTPEHBI M
W3y4YeHbI CTYJCHTOM IPU HAIlMCAaHUU pedepara. JJaHHbIN CIHCOK OTPa’kaeT CaMOCTOSITEIbHYIO TBOPUECKYIO padoTy
CTYAEHTa, 4TO IO3BOJSIET CYIOUTh O CTEIEHM €ro IOATOTOBKM M YINIyOJeHHH B BBIOpaHHYIO TeMaTuky. Bes
WCIIONIb30BaHHAs JIUTEepaTypa pasMeIllaeTcsl B CIEIyIOIIeM IOpsKe: 3aKOHOJATeNIbHbIE aKThl, NTOCTAaHOBJICHUS,
HOPMAaTUBHBIC TOKYMEHTHI; BCSI ydeOHas JuTeparypa B ajl(aBUTHOM IMODPAIKE, 3aTeM CPEICTBA IEPHOANIECKOM
nedaTy B aJiaBUTHOM MOPSIZIKE; UICTOYHUKH U3 ceTh MHTepHeT.

Memoouueckue pexomenoayuu no co30aHuio Myrbmumeoutinou npezenmayuu. CTpyKTypa U coAeprKaHue
MIPE3EHTAlKU — 3TO JTUYHOE TBOPUYECTBO aBTOpa. Ilone3Ho ucmnonp30BaTh madI0Hb! 0GOPMICHHS ISl TOATOTOBKH
KOMITBIOTEPHOI NMpe3eHTallH.

Crnaiiipl XKenaTeJbHO HE MEPErpy’aTh TEKCTOM, Jydlle pPa3MECTUTh KOpoTkuhe Te3uchl. Ha cmaiimax
HEOOXOIMMO JIEMOHCTPUPOBATh HeOOJbIINEe (hparMEeHTHl TEKCTa AOCTYIHBIC Ui YTEHHS Ha pacCTOSHUM, 2-3
¢dororpaduu nm pucynka. Haubosnee BaxxHbIi MaTepHa Jy4qile BBIICIUTb.

Tabmuuel ¢ nUQPOBBIMH JAHHBIMH IUIOXO BOCIPHHHUMAIOTCA CO CIaliZoB, B 3TOM Ciydae LHU(POBOM
MaTepHal, Mo BO3MOKHOCTH, Jy4llle MPeJCTaBUTh B BU/IE TPa(QHUKOB U AHarpamMmm.

He cnenyer m3nuiiHe yBiaekaTbcsi MylIbTUMEOUHHBIMU 3 dexramu aHuManun. OcOOEHHO HeKeslaTeIbHbI
takue 3(QeKThl KaKk BBUIET, BpallleHHEe, BOJIHA, TTOOYKBEHHOE IMOSBIIEHHE TEKCTa W T.1. ONTHUMaibHAs HacTpoiKa
3¢ PEKTOB aHUMAaIIMU — TIOSIBJIICHUE, B IEPBYIO O4Yepelb, 3ar0JI0OBKA ClIaiijia, a 3aTeM — TeKcTa 1o ab3amam. [1pu sTom
€CIIM HECKOJIBKO CJIaliJIOB UMEIOT OJJMHAKOBOE Ha3BaHHUE, TO 3ar0JIOBOK Cllaiiia JOJDKEH MOCTOSHHO OCTAaBaThCs Ha
JKpaHe.

YroObl 00ecneyuTh XOPOILIYI0 YUTAEMOCTh HPE3EHTALNH HEOOXOAMMO MoAoOpaTh TeMHBIH IBET (GoHA U
cBeTybId uBeT mwpudTa. Hemb3s Takke BoIOMpaTh POH, KOTOPBIH COAEPXKUT aKTUBHBIN PUCYHOK.

JKenarenbHO MOATOTOBUTH K KaXI0MY CIIaily 3aMETKH 110 IOKJIaLy. 3aTeM pacredyararh UX U HCII0JIb30BaTh
IpY MOATOTOBKE WJIM HAa CaMOW Npe3eHTaluuu. MOXKHO pacredyaraTb HEKOTOpBIE KIIOYEBBIE CIIalifibl B Ka4eCTBE
pa3aaToYHOro Marepuana.

Heo6xonnumo o6s13aTenbHO cOOMOaaTh eIMHBIN CTHIIBE 0(OPMIICHHS IPE3CHTALNH U 00paTUTh BHUMAaHUE Ha
CTHIIMCTUYECKYIO TPAMOTHOCTb.

Crnenyer poHyMepoOBaTh claipl. TO MO3BOJUT OBICTPO OOpaIaThcs K KOHKPETHOMY CIIalily B cllydae
HEeOOXOIUMOCTH.

PexomeHnaniny 1o cOAEpKaHUIO U CTPYKTYpPE CIAiI0B MYyJIbTUMEANMHON ITPE3EHTALIUU:

1-i1 cnmaiig (TUTynBHBIN), Ha (OHE KOTOPOTO CTYAEHT MpeiacTaBiseT Temy npoekra, PO u HaydHOTO
PYKOBOAMTEISL.

2-i cnaiin. Brimtouaet B ce0st 00bEKT, IPEAMET U TUIIOTE3Y MCCIICI0BAHUS.

3-i1 cnaiin. CozmepUT Lenb U 3afadd uccienoBanus. Llenb mpoekTa moibkHA OBITH HAIMCaHA Ha SKpaHe
KPYIHBIM HIpUPTOM. 371ech K€, €CJIM IO3BOJSET MECTO, MOXXKHO HamucaTh M 33JIa4d. 3a/laqd MOTYT OBITh
MIPEICTaBIECHbI U Ha CITIEAYIOIIEM CIIaie.

4-i1 - cnaiig. CoIepKUT CTPYKTYpy padOThl, KOTOPYIO MOKHO MpPENOCTaBHTh, HAlpUMeEp, B BHUIC
rpaduUecKux OJOKOB CO CTPENIKAMHU. A TaKKe — MepeUCcIeHIEe TPUMEHSEMBIX METOJIOB U METOJTUK.

20



5-ti - cmaiin. [lpeacTaBmsieTcst comepykaHHEe W TEOpeTUUYECKas 3HAYMMOCTh Tpoekta. CyTh pemaeMoit
po0JIeMbl MOJKET OBITH NpPEJACTABIICHA B BHIE CXEM, TaOJUI, auarpamm, rpadukor, Gortorpaduii, GpparMeHToB
¢ubpMOB U T.11. Ha TeopeTHUYeCcKyr0 YacTh MPEACTaBICHUS IPOSKTA JIOJIKHO OBITh CO37]aHO HECKOJIBKO CIAi/I0B.

6-i1 - cmaiin. Bo3aMOXKHOCTH MPUMEHEHHUS pe3yJIbTaTOB pa0OTHl Ha MpakThke. Ha 3Ty TeMy Taxke ITOKHO
OBITh HECKOJIBKO CITAlJIOB.

7-i1 cnaiin. ['1aBHBIC BBIBOJBI, UTOTH, PE3YyJbTAaThl MPOEKTa IEICCOO00pPa3HO MOMECTHTH Ha OTICIIEHOM
cmaiine. Ilpu 3TOM He clemyeTr MepedyHCIsATh TO, YTO OBLIO CHIEITAaHO, a JJAKOHHYHO HM3JIOXKHUTH CYTh 3HAYMMOCTH
MIPOEKTA WU MOJIYICHHBIX PE3YIbTaTOB UCCICIOBAHMS.

Ilocnemamii cnaiin. B KoHem mpe3eHTAMH KEJIaTeIbHO ITOMECTHTh ciaim ¢ TekctoM «Crmacubo 3a
BHUMaHHE!».

Y4yeOHas nuTeparypa U METOJIUYECKUI MaTepHal MO OpraHU3alli CaMOCTOSTEILHOW pabOThl CTY/ICHTOB
OTpakeHHI B pabovell mporpaMMe IUCIUTUINHBI «AHATATHYECKass XUMUST» U Ha CaiiTe NMCTAHIIMOHHOTO O0Yy4YeHHUs
COTI'Y miomanka cucremsl «MOODLE» 1o cesuike: http://Ims.nosu.ru/.

8. OueHouHbIe cpeacTBa /sl TEKYLIEro KOHTPOJIs YcIeBaeMoCTH, py0e:KHOil aTTecTanuu,
CaMOCTOSITEJIbHOM Pa6oThl, MPOMEKYTOYHOH ATTECTALMHU M0 UTOraM OCBOEHHS JMCIUIINHBI
Kputepuu oreHnBaHus KOMIIETEHIMH (OPMUPYIOTCS Ha OCHOBE OajlTbHO-PEHTHHTOBOM CHCTEMBI C
MOMOIIbIO0 BCEr0 KOMITJIEKCA METOAMYECKHMX MaTepUalioB, OIpPENesAIoIUX MpOoLEeayphl OIEHWBAaHUS 3HAHUM,
YMEHUI, HaBBIKOB U (MJIM) OIBITA NESITEIbHOCTH, XapaKTEPU3YIOLINX TaHHBIH 3Tan (OPMUPOBAHUS KOMIICTEHLHH.

8.1. OueHouHbIe cpecTBA 1JIsl MPOBeIeHNs TEKYIIEero KOHTPOJIA yCIeBaeMOoCTH
Texywuii konmpons. IlompazyMeBaeT OIGHKY YPOBHS TEOPETHYECKOrO M3YYCHHS MaTepHana, TaKk H
IKCIIEPUMEHTATbHOU paboThl B J1abopaTopHOM mpakTHKyme. OIeHKa CTyAEHTa CKJaJbIBaeTcsl U3 0allioB,
IMOJIYYCHHBIX IPHU BBINIOJHCHUN na60paT0prlx 33HHTHI7[, WHANBUAYAJIbHBIX KOHTPOJIBHBIX 3KCIICPUMCHTAJIbHBIX
3a/1a4, 3aIIUTHl JTaOOPAaTOPHBIX PabOT, TECTOB, KOHTPOJBHBIX padOT, AOMAIIHHUX MHCHMEHHBIX paboT, KOTOphIE
ABJISIFOTCSL O6H3aTCJII>HBIM i1 BCEX CTYIACHTOB. Pe3y.HI)TaTbI TCKYHICT0 KOHTPOJA CJHIyKaT OCHOBAaHUEM [JIA
BBICTABJICHUS OLICHOK B BEJIOMOCTH KOHTPOJIBHBIX HENleNb (aTTecTalunii) Ha (paKyJIbTeTe.

Kputepun ¢opmupoBanusi 6a1JIbHONH CTPYKTYPbI OLIEHKH

DopmMa KOHTPOJIS MuH. K01-BO Makc. KoJ1-BO
OaimioB OamioB
Texynmias oleHKa CTyJIeHTa B TeUeHHe 1-8 Hellenn COCTOUT u3: 13 20

- BBINIOJTHEHHE MTUCHhbMEHHBIX JOMAIIIHUX 3a/1aHUH 110 TeMaM 3aHATHi,
WHAWBUAYaIbHBIX 3aJJaHUH U CAMOCTOSITEIBHOM PadOThI (KOHCIIEKTOB)
-60

- IOJTOTOBKA M OTBETHI Ha 1a0opaTopHbIX 3aHsATHsAX 0,5 6@ 7=3,50

- BBIIOJIHEHHE ¥ OPOPMIICHHE PE3YIIbTATOB J1a00OPAaTOPHBIX paboT —

0,5007=356
1-s1 pyOexHas KOHTpOsIbHas padoTa (KOMIIBIOTEPHBIN TECT) 12 15
Tekyuias olieHKa CTyJeHTa B TeueHue 9-17 Helleau COCTOUT U3: 13 20

- BBIMOJIHEHHE TTMChbMEHHBIX JIOMAIIHUX 33/1aHUH 110 TeMaM 3aHsTHH,
WHIWBUAYaIbHBIX 3aJaHUH U CAMOCTOSITENBHOM paboTel — 5 O
- IOJITOTOBKA M OTBETHI Ha 1abopaTopHbIX 3aHATHAX (0,5 68 8 =4 0
- BBINOJIHEHHE ¥ OPOPMIICHUE PE3YIIbTATOB J1a00OPAaTOPHBIX paboT —
0,560 8=406

2-51 pyOeskHasi KOHTPOJIbHAsS paboTa (KOMIBIOTEPHBIH TECT) 12 15

Utoro 50 70

CTy,ZLeHT, HpOHYCTHBIHI/Iﬁ 3aHATUC, UMCECT MPABO OTUUTATHCS 11O NPOITYHICHHBIM TEMaM.
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Ipumep BompocoB /iisi NOATOTOBKH K J1IA00PATOPHOMY 3aHSITHIO

o Teme «O01Ire TeOpeTHIECKHEe OCHOBBI aHATUTHIECKON XUMUH. [IpMeHeHre HEKOTOPBIX TOJI0XKEHHUH TEOPHH

PacTBOPOB 3MEKTPOJUTOB U 3aKOHA JEHCTBYIOUINX Macc B aHAIUTUYECKON XUMUHU.
Kuc0THO-OCHOBHEIE PABHOBECHS M HX POJIb B aHATUTHYECKON XUMUH»
Uro Takoe conpspKeHHast KUCIIOTHO-OCHOBHaA napa? [lpuBenute npuMepsl.
Kak cBsizanbl Mexay co00ii KOHCTaHTBI AUCCOLHUALINN KHCIOTHI M COMPSDKEHHOTO OCHOBAHUS?
Kakue gaxTopbl BIUSIOT Ha BEJIMYUHY HOHHOTO IIPOU3BEICHNUS BOIbI?
Uro umeroT B BUAY, Koraa roBopst o pH HeBogHOTO pactBopa? U3 uero cocrout 6ydepHslii pactBop?
Uro Takoe Oydepnas emxkocts? Kakue (hakTopbl BIUSAIOT Ha BeTHUnHy OydepHOl emMmrocTn?
Jalite onpezenenue peakiuu THAPOIIN3a ¢ mo3unuii reopun bpéucrena u Jloypu.

I A

IIpuMep BONpPoOCOB AJ11 CAMOKOHTPOISA
no Teme " MHcTpyMeHTanbHble ((PU3NKO-XUMHUYECKUE) METO B aHAJIH3A.
O0mas xapakTeprUCTHKa HHCTPYMEHTAIBHBIX ((PH3UKO-XMMAYECKUX METOJIOB aHAIIN3a), NX KiI1accu(puKamms,
JIOCTOMHCTBA M HenocTaTkU. ONTHYeCKHUEe METObI aHAIN3a»

Knaccudukanms Gpu3nKo-xMMHUYECKUX METOJIOB aHATTU3A.
O6mue monoxeHns (HOTOMETPUIECKIX METOAOB aHAIIN3A.
OcHOBHOI1 3aK0H cBeTomnoromeHus (3akoH byrepa-JlamGepra-bepa).
[IpuunnHb! OTKIIOHEHHS OT 3aKkoHa byrepa-JlamGepra-bepa.
Cragnu GOTOMETPUIECKUX OTIPEICICHAN.
CDOTOMCTpI/I‘ICCKI/IC pcaKkuuu, TpC6OBaHI/Iﬁ, MMPEAbABIACMBIC K HUM.

No ook~ wbdE

METOJ ypaBHUBaHUs. Y CIOBUSA U [IOCIEN0BATEILHOCTD ONPEIEIICHHS BEIIECTBA.
Teopus pedpakToMeTpUUECKOro METOA.

9. Ilpaktuka pepakTOMETPHUH.

10. DMHCCHOHHBII CHIEKTPaBbHBIN aHAIN3. BUIBI SMUCCHOHHOTO CIIEKTPAIILHOTO aHAIH3A.

11. IlpoucxoxaeHre YSMUCCHOHHBIX CIIEKTPOB.

12. Ucrtounnku Bo30YXACHUS CIIEKTPOB JIEMEHTOB.

13. KauecTBeHHBII ClIEKTpaILHBIN aHAIN3.

14. Konmn4yecTBeHHBIH CIIEKTPAIBHBIN aHAITU3.

JleMOHCTpPAaLMOHHBI BAPHAHT TeCTa JIsl BXOAHOI0 KOHTPOJIS
no Teme " MHCcTpyMeHTanbHble ((PU3UKO-XUMHUUECKUE) METO/IbI aHAJIM3A.
OO0miast XxapakTepUCTUKA HHCTPYMEHTAIBHBIX ((PU3NKO-XMMHUYECKUX METO/IOB aHAIIN3a), UX K1acCU(HKaIus,
JOCTOMHCTBA M HeJoCcTaTKU. ONTHYECKHE METO/Ibl aHAIN3a»

CrniocoObl mpoBeneHHs (OTOMETPUUECKOTO aHaIM3a: METOH CTAaHAAPTHBIX CEpuil, METOA pa30aBlICHUS,

Onmuueckue memoovl OCHOBAHBI HA usmeperuu 3qbqbei<moe 83auMooeticmeus eeujecne C IJAEKMPOMACHUNTHBIMU

B0HAMU ONMUYECK020 ouanaszona. K xakomy muny ésaumooeticmsus OmHOCUMcs CHeKmpo@doOmomempus.
a) OCHOBaHa Ha N3MepeHNnH 3()(HEKTOB MOJSPU3ALHMOHHBIX B3aUMOACHCTBU;

0) ocHOBaHa Ha U3MEPEHUH TOTIIOIIEHHS BEIECTBOM CBETOBOTO U3ITYUYEHHUS;

B) OCHOBaHa Ha M3MEPEHUH HHTEHCHUBHOCTHU CBETA, 3y4aeMOI0 BEILIECTBOM;

T') OCHOBaHa Ha U3MEPEHUH MHTEHCUBHOCTH CBETA, PACCEIHHOTO MJIH MPOMYIIEHHOTO CyClIeH3Uel BEIIeCTBa.

K ¢usuxo-xumuyeckum memooam ananuza OMHOCAMCA:
a) HeUTpamu3anus

0) KOMIUIEKCOHOMETPHS

B) pedpakToMeTpus

T') SMUCCHOHHBIN CIIEKTPANbHBIN aHAIH3

1) IOTEHIMOMETPUYECKUH aHaAIIN3

€) MOJIAPUMETPUUECKUN aHaTN3

22



Cmanoapmuvle pacmeopsbl — 3mo.

a) pacCTBOPBI, C TOYHO U3BECTHOM KOHIICHTPAIIUECH;

0) paboume pacTBOPHI;

B) PacTBOPHI, COJIEPIKAIINE BCE KOMIIOHCHTHI, KPOME OMPEACIIAEMOr0 BEIISCTBA.

Pacmeopwi cpasnenus smo:

a) paCTBOPBI, C TOYHO W3BECTHOM KOHIICHTPAIIMCH;

0) paboume pacTBOPHI;

B) PacTBOPHI, COJIEPIKAIINE BCE KOMIIOHCHTHI, KPOME OMPEACIIAEMOr0 BEIISCTBA.

THonspuzosanuvim 1yuom HA3LIEAIOM.:

a) Jy4, KojeOaHusi KOTOPOTO COBEPINAIOTCS B OJHOMN TUIOCKOCTH;

0) Jy4, KoneGaHusI KOTOPOTO COBEPIIAIOTCS B MEPIICHIUKYIISIPHON ITOCKOCTH;
B) JTy4, KOJICOAHUS] KOTOPOTO COBEPIIAIOTCS B MApaICTbHOM IIIOCKOCTH

Onmuuecku-aKkmusHbIMU BeUecmeamu Ha3bl8aAOMCs.
a) HEOpraHUYECKUE;

0) ciocoOHBIE BpaIIaTh TIOCKOCTh MOJSPU3AIINH;

B) HECTIOCOOHBIE BpaIaTh IIOCKOCTh MOJIIPU3AIIH

IIpumep MHAMBUAYAJILHOTO 3a1aHUS
no Teme " OOmIHe TeopeTHIECKHe OCHOBBI aHATUTHYECKON XUMHUK. [IpMeHEeHnEe HEKOTOPBIX MOJIOKEHUH TEOPUH
pacTBOPOB 3JIEKTPOJIUTOB U 3aKOHA JEHCTBYIOIIMX MAacC B aHAJIMTUYECKON XUMUHU.
KucnoTHO-0CHOBHBIE PAaBHOBECHS M UX POJIb B AHATUTUYECKON XHUMUI»

Bapuant 0
1. Maiite XxapaKTEpUCTUKY U MIPUBEIUTE MPUMEPHI CHCTEMATHUECKOT0 U IPOOHOTO X012 aHanu3a. [Ipennoxure
CXeMy pasziesieHus cMecH, cocrosimieit uz NHs™ Agt, Ph?*,
2. Ha ocHOBe pa3nnyHbIX TEOPUI KUCIOT U OCHOBaHUH oxapakTepusyiite cBoiictBa AlCls.
3. TlokakuTe MyTH CMEIICHUS PABHOBECHS pEaKLMU THAPOIIN3A XJIOPUAa AaMMOHHSI.
4. BriBeaure Gopmyny Beruucienus pH aneratHoro Oydepa.

IIpuMep KOHTPOIBLHOI PadoOTHI
1o Teme «OO0111e TeOPEeTHIECKUE OCHOBBI aHAIUTHUECKON XUMUH. [IprMeHeHre HEKOTOPBIX TOJI0KEHUH TeOprun
PacTBOPOB NMEKTPOJIUTOB U 3aKOHA JEHCTBYIOLINX MacC B aHAIIMTUYECKON XUMUH.
KucnotrHo-ocHOBHBIE paBHOBECHS M UX POJIb B aHATTUTHYECKON XUMUM»

Bapwuant 0

1. PaccumTaiite MOJIApHYIO KOHIEHTpanuio 6pomuaa kobansta (II) B pactBope (mr. 1,182 r/em®) ¢ maccoBoii
noneit conu 18%.

2. MonspHasi KOHIIGHTpalus OKUCIUTENss B pactBope paHa 0,025 monb/ia. Onpeneaure MOJSPHYIO
KOHIIEHTPALHIO SKBUBasIeHTa okucauTels B peakun: KMnOs+H202+H2S04—MnSO4+....

3. Borunciure pH cantuMonspaoro pactBopa ykcycHoi kuciorsl (K.=1,74-107).

4. Paccumraiite crenenp ruaponusa u pH B 0,18 M pactBope 6pomuma ammonusa. CocTaBbTe€ ypaBHEHHUS
TUIPOJIN3A COJIM B MOJIEKYJIIPHOM M MOJIeKyIspHO-noHHOM BHze. Ky(NH3)=1,76-107°.




IIpumep MHAMBUAYATBHOH 3KCIIEPUMEHTATBHON 321241

OKcnepuMeHTaIbHO ompenenure katuoHsl |V-VI anHanuTuyeckux rpynm, coaepikaluecs B

KOHTpPOJIbHON cMmecu No . CocraBbTe cxemy aHanusa. [lomyueHHbIe pe3ynbTaThl MOATBEPIUTE

YPaBHEHUSMH COOTBETCTBYIOIINX PEAKIIHIA.

8.2. OneHouHbIe cpeacTBA /IS IPOBeeHNs pPy0e:KHOH aTTecTallNH
IIpumepbl TeCTOBBIX 3aJaHUM VISl KOHTPOJISI 3HAHUI

OO0HUM U3 61008 CHEKMPANbHO20 AHAAU3A AGNIAEMCS PomoKoaopumempust. Hcmounukom usiyyenus ¢ npubopax

9MO20 MUNA AGIIAEMCA:
a) poTormemeHT

0) aMIia HaKaJIUBaHUS

B) CBETODUIBTP

T') IIaMsi Ta30BOM TOPEIKU

Onmuueckue memoovl OCHOBAHbI HA usmeperuu sqb(pekmog 83aUMOO0eCMBUS eewecme C IJIeKmMpOoMacHUMHbIMU

BOHAMU ONMUYECK020 ouanazona. K xaxomy muny 63aumooeticmsus OmHOCUMCSL CHEKIMPODOMOMempusL:
a) OCHOBaHa Ha U3MepeHUH (P (EKTOB MOJSIPU3AIUOHHBIX B3aUMOICHCTBHIA;

0) OCHOBaHa Ha U3MEPCHUU MOTJIOIICHHS BEIIECTBOM CBETOBOTO M3ITYUCHUS;

B) OCHOBaHa Ha U3MEPECHUU MHTEHCUBHOCTH CBETA, U3JIy4aeMOT'0 BEIICCTBOM;

F) OCHOBaHa Ha USMEPEHUU UHTCHCUBHOCTH CBETA, PaCCEIHHOI'O WJIN IPOITYIIEHHOT'O CyCHCHSHGfI BCIICCTBA.

Domoa1IeKMPOKOIOPUMEMD USMEPEM.

a) IMoKazaTeb MPeIOMIICHHs pacTBOpa

0) TOTeHIIMAN 3JIEKTPO/Ia, HAXOSIIETOCS B PACTBOPE
B) paccesiHUE CBEeTa YaCTUI[AMH PacTBOPa

T') IOTJIONIEHNE CBETA OKPAIIEHHBIM PACTBOPOM

Kaxoii unouxamopmuwiil 51ekmpo0 Hauboee uacmo npumensom 0jis usmepenus pH?
a) xJopcepeOpsIHbIN;

0) MIATHHOBBINA;

B) CTEKJISTHHBIH;

T') BOAOPOIHBIH.

B nomenyuomempuu noo uHOUKamMopHbiM 21eKMPOOOM HOHUMAIOM DJIEKMPOO, NOMEHYUAT KOMOPO2O0 ...
a) HE 3aBHCHUT OT COCTaBa pacTBOPa;

0) 3aBUCHT TOJIBKO OT IIPUPOBI PACTBOPHUTEIISL.

B) 3aBHUCHUT OT MPUPOABI H KOHIIEHTPAIH OJHOTO M3 KOMIIOHEHTOB PacTBOpA.

Hpu KUCJ10mHO-OCHOBHOM NOmMeHyuomempudecCKom mumposanuu 60pH0ﬁ Kucjiomsl MaAHHUmM U ciUYyepuH ...

a) YCUIMBaKOT KHUCIIOTHBIC CBOMCTBA OIpeaAcCIAEMOro B€UICCTBa B pPE3yJIbTAaTe 06pa3013aH1/1;1 KOMIIJICKCHBIX KHCJIOT

oopa;
0) MCIIOJIB3YIOTCSI B KAUeCTBE KOMIIOHEHTOB 3JICKTPOJIUTA;

24



B) YCKOPSIIOT 3JIEKTPOXUMHUYECKYIO PEAKIIHIO;
T') TO3BOJISIIOT TUTPOBATH OOPHYIO KUCIOTY KaK TPEXOCHOBHYIO.

Kaxoui 6nox srcuokocmnoeo xpomamoepagha oxasvieaem nHauboivuiee GIusHUE HA IPHEKMUBHOCMb pa30eneHus
KOMHOHeHmos?

a) 103aTop;

0) meTeKTop;

B) HAcoC;

T') KOJIOHKA

K gusuxo-xumuyecxum memooam ananuza OMHOCAMCA:
a) HeUTpaau3anus

0) KOMIUIEKCOHOMETPHUS

B) pedpakTOMeTpHUs

T') SMACCHOHHBINA CIIEKTPATLHBIA aHATN3

1) TOTEeHIMOMETPUUYECKUH aHaIN3

€) MOJIAPUMETPUIECKAN aHaTTN3

Peghpaxmomempuueckuti ananuz omuocumcsi K Memooam:
a) ONITHYECKUM

0) NIEKTPOXUMHUCCKUM

B) XpoMaTorpapuuecKum

B ocnose peghpakmomempuuecko2o memooa nexcum:

a) CITIOCOOHOCTH PACTBOPOB MTPOBOAUTH AIIEKTPHUIECKUN TOK;

0) crtocOGHOCTh ATOMOB U MOJIEKYJT HOTJIOINATh 3JIEKTPOMArHUTHOE U3IIydeHHE;

B) CHHOCOOHOCTH Pa3IMYHBIX BEIIECTB ITO-Pa3HOMY IPEIOMIISITh IPOXO/ISIINIT CBET.

Ha pegpaxmomempe onpedensiiom:
a) ONMTUYECKYIO TUIOTHOCTH;

0) nokaszaTelib IPEIOMIICHHUS;

B) pH pactBopa

B ocrose abcopbyuonoco cnekmpanbHo2o aHaiu3a JeHcum:
a) 3aKOH CBETOIOTJIONICHUS;

0) 3akon byrepa — Jlambepra - bepa;

B) 3aKOH YKBHBAJICHTOB.

B abcopbyuonnom cnekmpanvnom ananuse npumMeHsiom npubopbl.
a) (OTOPIEKTPOKOTIOPUMETP

0) maMeHHBIH QoTOMETP

B) CIIEKTPOPOTOMETP

Ha ©®5Ke onpeoensiom:

a) ONMTUYECKYIO TUIOTHOCTH;
0) mokasaTelib IPEIOMIICHHUS;
B) pH pactBopa

Ha ®35Ke mooicno nposecmu ananus seujecmas:
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a) OKpAICHHBIX;
0) HEOKpaIlICHHBIX;
B) OPraHUYECKUX:

F) HCOKpPAIICHHBIX BEIICCTB, €CJIN NX MOXXKHO OKPAaCUTh C IIOMOLIBIO XAMHYECKON pEaKIru.

Cmandapmuvie pacmeopuvl — 3mo:

a) pacTBOPHI, C TOYHO N3BECTHOM KOHIICHTpAITUCH;

0) paboune pacTBOpHI;

B) PacTBOPBI, COJIEpIKAIIHNE BCE KOMITOHEHTHI, KPOME OTIPEAEIIEMOT0O BEIIeCTRA.

Pacmeopur cpaguenus amo:

a) pacTBOPHI, C TOYHO W3BECTHOM KOHIICHTPAITUCH;

0) paboune pacTBOpHI;

B) PacTBOPHI, COJIEpIKAIIHNE BCE KOMITOHEHTHI, KPOME OTIPEAEIIIEMOTO BEIIECTRA.

B ocnose nonapumempuueckoeo memooa ananusa i1elcum:

a) CIOCOOHOCTH aTOMOB U MOJIEKYJI IOTJIOIIATH JEKTPOMArHUTHOE U3yUCHUE;

0) u3yueHue NoJsIPU30BaHHOTO CBETA;

B) CIIOCOOHOCTB Pa3lMYHbIX BELIECTB IO-Pa3HOMY IPEIOMIISTH IPOXOISAIINN CBET

Honspuzosannvim 1y4om HA36I8AIOM.!

a) myd4, KoJeOaHusI KOTOPOTO COBEPIIAIOTCS B OJHOMN TUTOCKOCTH;

0) Jy4, Koe0aHusI KOTOPOTO COBEPIIAIOTCS B MEPIICHIUKYIAPHON TIIOCKOCTH;
B) JIy4, KOJIEOAHUSI KOTOPOTO COBEPUIAIOTCS B MapaJIeTIbHOMN MIIOCKOCTH

Onmuuecku-aKmueHbIMU 8eujecmeamu Ha3vl8amcsL:
a) HEOpraHWYECKHE;

0) criocoOHBIC BpalllaTh TNIOCKOCTh MOJISPU3ALINY;

B) HECITIOCOOHBIE BpaaTh INIOCKOCTH MOJISPU3aIIAN

Ha nonspumempe onpedensirom:
a) pH pactBopa;

0) ONTUYECKYIO IJIOTHOCTE;

B) MTOKAa3aTelb MPETOMIICHHS,

T') YTOJI BpaImeHus

K onmuuecku-axmugnuvim gewjecmeam OmHOCAMCA:
a) caxap

0) TiroK03a

B) XJIOpUJ HATPHS

T') NEHUIIUIHH

Bonpocsl k mepBoii 1 BTOPOii py0e:KHBIM aTTeCTANUAM

1. IIpenmer, 3agaun U QYHKIMM aHATUTHYSCKOW XUMHUH. PoJb M 33124l aHATUTHYECKON XMMHUHU B CHCTEME
9KOJIOTHYECKOI 0E€30MaCHOCTH, OXPaHbI TPY/1a U MPHU pa3peIIeHUH YPE3BbIYANHBIX CUTYAIHI.

2. TlonsaTrne MeToga M METOAUKH aHalin3a. MeTo bl aHATUTUYECKON XUMHH.

3 XuMudeckui aHaiau3. MeToapl XUMUYEeCKOr0 aHaIn3a.

4, Bujpl xuMuyeckoro aHaian3a: KaYeCTBEHHBIM M KOJHYCCTBCHHBIN aHAIU3.

5 AHaIATUYECKUI CUTHAII.
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6. Pesynprar aHanu3a.

1. ITorpemHocTrt XuMudeckoro axanm3a. Kiaccudukaiius MOrpemHocTe B 3aBHCHMOCTH OT CIoco0a WX
BBIYUCIICHHS U OT MIPUYHH UX BBI3bIBAIOIIHX.

8. Oo01mee npeacTaBIeHIE O CTATUCTUYECKOH 00paboTKe pe3yabTaTOB aHAIN3a U (POPMBI €TO IPEACTABICHIS.
9. [IpaBuna OKpyrieHUs pe3yibTaTOB MPOMEKYTOUYHBIX BBIYMCICHHH W pe3yibTaTa aHaiu3a. 3Havaliue M
He3Hayvarue udpsl.

10. IIpaBwita oKpyTIeHS TP BEIIOTHEHUH PA3INIHBIX apH(PMETHIECKIX AEHCTBUH.

11. [TonsiTHE O KOMMYECTBE BelIeCcTBa. EMUHHIIBI N3MEpEHHs KOJTMYECTBA BEIIECTBA.

12. DKBHUBAJICHT, ()aKTOP SKBUBAJICHTHOCTH, MOJIIpHAS Macca YKBHBAJICHTA. 3aKOH SKBUBAJICHTOB.

13. O0u1ee noHATHE O PacTBOpax. PacTBOpUTENs U pacTBOPEHHOE BEILIECTBO.

14. CriocoObI BEIpaKCHHS KOHIICHTPAIIMHA PACTBOPOB.

15. IlonsaTre o Kuca0TaX U OCHOBaHWAX. [IpoTonurrueckas TeopHus KHCIOT U OCHOBaHUH (Teopus bpencrena-
Jloypm).

16. Cuna KUCIIOT U OcHOBaHHA. KOHCTaHTBI AMCCOIMANINN KUCIOT U OCHOBaHHIA.

17. Bomoponusiii u ruapokcriIbHEIN Tokazatend. Pacuer pH m pOH BOIHBIX pacTBOPOB CHIILHBIX M CIIA0OBIX
KHUCJIOT U OCHOBaHUH.

18. KucnorHo-ocHOBHBIE Oy(epHBIE pacTBOPHI: COCTaB, MEXaHU3M JeicTBHA, TpuMepsl. Pacuer pH OydepHbix
pacTBOpoB. bydepHas eMKOCTb.

19. KucnorHo-ocHOBHOE  (MPOTONMTHYECKOE) THUTpoBaHWe. lIpuMeHeHHMe 3akoHa OKBHUBAJeHTOB B
TATPUMETPHUECKOM aHAIH3E.

20. CrannapTHbIC PaCTBOPHI.

21. KucnoTHO-0CHOBHBIE MHAUKATOPHI: TPUMEPHI HHIUKATOPOB; BEIOOP WHANKATOPOB.

22. Kommniekcuble coenuHenus. Kputepuum oOTHECEHHS COEIMHEHHM K KIJacCy KOMIUIEKCHBIX. llpumepst
KOMIUIEKCHBIX COCIUHEHUN.

23. XenaTHbIe KOMIUIEKCHBIE COSTMHEHUSI.

24, IIpumepsl IPUMEHEHUS KOMIUIEKCHBIX COCIMHEHUN B aHATUTUYECKOW XUMUMU.

25. Kommiekconomerprueckoe TuTpoBaHue. KoMIuiekcoHOMETpHsI.

26. Haubonee pacnpoctpaneHHbIC KOMIUIEKCOHBI. TpuiioH b.

27. WNHIuKaToOpsl B KOMILIEKCOMETPUYECKOM TUTPOBAHMH.

28. OKHCIUTETFHO-BOCCTAHOBUTEIBHBIE PEAKIIUU: OTpeIeNIeHHe, MPUMePhl OKUCIUTENeH, BOCCTAHOBHUTENEH,
OKHCJIMTEbHO-BOCCTAHOBUTENBHBIX PEaKIIHH.

29. [IpumeHeHne OKUCINTENHFHO-BOCCTAHOBUTEIHHBIX PEAKINI B aHATUTHIECKONH XUMUH.

30. OKHCIUTETFHO-BOCCTAHOBUTEIHPHOE THTPOBAHUE: METO/IBI, KIIACCU(PUKAIS, NHIANKATOPHI.

31. IlepmanranaromMeTpust 1 GUXPOMaTOMETPHSL.

32. MarnopactBopuMbie coetnHeHns. FIOHHAs M MOJIEKYJIsIpHask paCTBOPUMOCTH BEIIECTB.

33. [MpousBeneHne pacTBOpuMOCTH. Maremarnieckas CBsI3b pAaCTBOPUMOCTH U MPOU3BEICHUS PACTBOPUMOCTH.
34. [IpumeHneHne MamopacTBOPUMBIX COSAMHEHNH B aHAIMTUYECKON XUMUH IJ1s1 OOHAPYKEHUS U OTpeeIICHIs
BEIIECTB.

35. I'paBuMeTpUYeCKU aHaIHM3: OMNpeIeleHHe METO/a, METOJbl TPABHUMETPUYECKOTO aHaln3a, MPUMEpPHI
MIPUMEHEHUS, TOCTOMHCTBA U HEJIOCTATKHU.

36. OO0miast cxema NMpOBEICHUS IPABUMETPHUYECKOTO ONPE/ICIICHUS] METOJIOM OCKIACHUSL.

37. ®dopma ocaxaenus. ['paBumerpudeckas popma. ['paBumerpudeckuii GpaxkTop.

38. Paznuuus npu paboTe ¢ KpUCTAIUIMYECKUMH U aMOP(HBIMHU OCaIKaMH.

39. TexHUKa MPOBEJICHHUS TPABUMETPUIECKOTO OTPEACTICHUS] METOJIOM OCAXJICHUS: PACTBOPEHNUE, OCAXKIICHHE,
MPOMBIBAaHHE OCA/IKOB, (PUIBTPOBAHHE, BHICYIIMBAHUE U MPOKAJIMBAHUE.

40. Becrl. B3gemmBanwue. [IpaBuina paboTsl Ha TEXHOXUMUYECKUX U aHAJTUTUYECKUX Becax.

41. PacueTsl B rpaBUMETPUYECKOM AHAIU3E.

42. XuMHuuecKue, PU3UKO-XUMHYECKHEe M (U3NUECKUE METOABl aHAIM3a: ONPEAEICHUs,, OCHOBHBIE MOHSITH,
KJIacCU(UKAITHSL.
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43. DneKTpoMarauTHoe m3nydcHre. OCHOBHBIC XapaKTEPUCTHKH SJIECKTPOMATHUTHOTO W3ITydeHHs. CIIEKTphI
BerrecTB. Knaccudukanus crekrpoB. CrieKTpayibHas TUHUS. XapaKTEPUCTHKH CIEKTPAILHON JIMHUH: TOJ0XKEHUE
MaKCUMyMa, TUKOBasl ¥ MHTETrpalibHAsl HHTCHCUBHOCTH, MOJTYIIMPHHA, KOHTYP.

44, Onrryeckre (CHEKTpabHBIE) METOABI aHadn3a: Kiaccu(UKaIsa, o0JacTH MPUMEHEHUS, JOCTOMHCTBA U
HEJOCTaTKH.

45, 3akonbl byrepa-JlamGepra-bepa u agiuTUBHOCTH ONTHUYECKHX IUIOTHOCTEH. MoOSpHBIA KO3(pQUIMEHT
CBETOIIOTIIOIICHMS.

46. CriocoObI onpeienieHusi KOHIICHTPAIMK BEIISCTB B PACTBOPAX.

47. CuextpodoToMeTphl 1 POTOKOIOPUMETPHI. HazHaueHe OCHOBHBIX OJIOKOB ITPHOOPOB.

48. DNEKTPOXUMHUYECKUE METONbI aHanu3a. Kiaccudukaius MeTo0B, 0071acTd MPUMEHEHHS, TOCTOMHCTBA U
HEJOCTaTKH.

49. OO6mee mpeacTaBieHNe O TOTEHIIMOMETPUYECKOM METO/T aHAIIN3a: ONpeeNieHHe, PsIMast TOTCHIINOMETPHS

1 TIOTEHIIHOMETPHYUECKOE TUTPOBAHHE.

50. OO6mee mpeacTaBIeHHEe 00 aMIIEPOMETPUICCKOM METOJC aHajiku3a: OCHOBHBIC MOHATHS, KiIacCH(DUKAITHS,
00JIacTH PUMEHEHUSI, JOCTOMHCTBA U HEJIOCTATKH.

51. OO11ee peaCTaBlIeHUE O KOHAYKTOMETPUYECKOM METOZC aHaju3a: OCHOBHBIC MOHATHUSA, Kiaaccuukamms,
00JTACTH IPUMEHEHUSI, JOCTOMHCTBA U HEJIOCTATKH.

8.3. OueHouHbIe cpeacTBa AJIsl IPOBEACHNS] KOHTPOJISI CAMOCTOSTeIbHOH padoThl CTYIeHTOB

Bonpocsl A9 caMOKOHTPOJISI P COCTABJIEHUM ONMOPHOI0 KOHCIEKTA
o Teme " HCTpyMeHTanbHbIe ((DU3UKO-XUMUYECKHE) METOIBI aHATN3a. DIIEKTPOXUMHUIECKHAE METOIBI
uccienoBanus”

1. KJ'IaCCI/I(i)I/IKaHI/ISI QJICKTPOXUMHYCCKUX METOAOB UCCICAOBAHUA U SJICKTPOAHLIX MPONECCOB MO MECXAHU3MY
UX IPOTEKAHUSL.

2. TpebOoBaHHus K DICKTPOXMMHUYECKOMY OKCIEPUMEHTY, pabodyeMy, BCIIOMOTATEIBHOMY SJIEKTPOAAM,
3JIEKTPOAY CPABHEHHUSI, SJICKTPOJIUTY.

3. Krnaccudukanus 3MeKTPOXUMUYECKUX IEKTPOAHBIX MIPOIIECCOB MO0 MEXAaHU3MY UX MTPOTEKAHUS

4. TlepCneKTHBBI Pa3BUTHS TEKTPOXUMUUYECKHX METOI0B aHATH3A.

JleMOHCTpPanMOHHBI BAPHAHT CUTYallMOHHBIX 32124
[Ipy aHanM3e CTOYHOM BOJ Ha cojepkaHHe MOoHa KoOambra Co?* MCHONB30BAIM METOJ KJIACCUYECKOM
nossiporpadun. Ha mossiporpamme 10,00 mut cTounbix Boj npeaenbHbiii quddysuonnsii Tok (1;) cocrasmn 63,0
mukpoamrep (MkA). [locne mobGaBieHust K TakOMy ke 00beMy cTOYHBIX Box 1,00 Mi1 cTaHIapTHOTO pacTBOpa ¢
cozepkanreM HOHOB Kobansta Co?* 0,001 Monb/n, npenenbHbIi 1uddy3uoHHbIH TOK I, cocTaBui 67,2 MukpoamIiep
(MxA). 3atem 100,00 M1 cTOYHBIX BOJ OBLIHM MPOIYIICHHI Y€pe3 CUCTEMY, COJEPIKAIIYI0 2T KATHOHOOOMEHHOTO
copOenra. 10,00 M mOIy4eHHBIX ITOCIIE HPOIYCKAHUS CTOYHBIX BOJ TOMECTHIIM B HMOJSPOrpadUuecKyto sMeHKy u
3aIyCaty TOISPOrpaMMy, IIPU STOM TIpeAeabHbIN qudQy3noHHBINH TOK cocTaBri 6,0 MKA. [Tpu BBeneHnn k 10 M
MIPOIYIICHHBIX Yepe3 KaTHOHHUT CTOYHBIX BoA 1,00 MJI cTaHAApTHOTO pacTBOpa C COAEpKaHHEM HMOHOB KoOajabTa
Co?* 0,001 monw/n, npenenbHblii auddy3uonHsii Tox In Bospoc mo 38,0 mukpoammnep (MkA). Paccuuraiite
0OMEHHYI0 eMKOCTh (B Mosib Co?*/T) KaTMOHHMTA MO KOGAJIBTY.
IIpu pemennn 3a1a4uu Cleqyer:
*  TPEeACTaBUTH HHPOPMALHIO O CIOCO0E MPOOONIOArOTOBKM CTOYHOM BOJI ISl aHATIM3a METOIOM KIIAaCCUYECKOM
nonsiporpadum;
*  TpEeANOKHUTE METOABI MACHTH()HUKALMHN U METOABI KOJIMYECTBEHHOTO ONPEeAeICHUSsI HOHOB KoOanbTa B pooe,
YYUTBIBAS UX YYBCTBUTEIBHOCTh U CIIEIIM(DUIHOCTD, IPEUMYIIECTBA U HEJIOCTATKH;
*  000CHOBaTh BEIOOP CIIOCOOA KOMMYECTBEHHOTO ONPEICICHHUS, TOITAITHO U3JIOKHUTH CXEMY H MIPOIIEyPY €ro
MPOBEEHMs], IPUBECTH MaTeMaTnieckue (GopMyIbl; eciau He0OX0JUMO, TO IPOU3BECTH BBIUMCIICHHUS;
*  MPEICTaBUTHh MHTEPIIPETALHNIO MOTYyYEHHBIX KOJIMYECTBEHHBIX PE3YIbTATOB.
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JleMOHCTpaMOHHBbI BADMAHT PacyeTHBIX 32124

1. JIByxanekTpojHas sueiika Jjisi U3MEPEHHUsS DIICKTPOIPOBOJIHOCTH 3amoyiHeHa pacTBopoM KNOsz. [Tnomans
KaXJI0TO JIIEKTPoaa 5 cM? (SIEKTPOIBI IJIAKKE), PACCTOSHUE MeX Ty HUMH 5 cM. CONMPOTUBIIEHHE CIIOS PAcTBOPA,
3aKITIOYEHHOTO MEXY deKTpoaaMu, paBHo 250 Om npu 25°C. OnpenenuTs KOHIEHTPALUIO pacTBOpa.

2. Kap6onar-nonsl B auanazone konuenrpanuii 0,1-10°M ompenensrorcs B IPUCYTCTBMU MOHOB XJIOpa IIPU
TIOMOIA HOHCEIIEKTHBHOIO JJIEKTPOJa C JKUAKOWM MemOpaHoil. IloTeHImoMeTpudeckuid  KOIPHUITHEHT
ceneKTUBHOCTH K™cos.ci paBen 4,7-1072, Ilpu kakoil KOHIEHTPALMH XJIOPHA-HOHOB HOIPEIIHOCTh ONpPEAETeHHs
kapOoHaTHOHOB TpeBbimaeT 10%, 9T0 TPUBOIWUT K HEBO3MOXKHOCTH HWCIOIB30BaTh JAaHHBIA SIEKTPOI JUIA
AQHAJIMTUYECKOTO OIPEJIeIICHUs KapOOHAT-UOHOB?

IIpumepHasi TeMaTHKa HAYYHBIX JOKJIAI0B
ATOMHO-a0COpOIIMOHHBINA CIIEKTPaIbHBIN aHaIN3. [IpakTHIecKoe MpUMeHEHNE METOIA.
PentrenocnexrpanbHble METOABI aHanu3a. [IpakTrueckoe MpUMEHEHNE METOAA.
Ionsipumerpudeckuii MmeTo aHanusa. [IpakTuueckoe npuMeHEHUE METOAA.
Typoumumerpus. [IpakTudeckoe mpuMeHEHHE METOOB.
ITorennmometpust. IIpakTuueckoe NpUMEHEHNE METOIA.
BonsramnepoMerpruyeckoe TUTpoBaHue. IIpakTHueckoe IpUMEHEHHE METOAA.
Pamnomerpuueckne Metoasl ananusa. [IpakTudeckoe MpUMEHEHNE METOIOB.
DKCTPaKIUs U ee MPUMEHEHUE.

©®oNoTO kWD

OTt60p po06 TBEPABIX BEUIECTB.

10 MeTo1pI TOATOTOBKH MPOOBI K aHAIIN3Y.

11. AHanu3 MeTaJIOB U CIUIABOB.

12. TypbogumeTpuMeTpruIecKoe ONpeeIeHue pa3Mepa KOJUTOUTHBIX YACTHII.

OueHoYHbIH JIMCT 3alIUTHI JOKJIAA0B (pedeparoB)

HanmenoBaHnue moxa3sareis BhoisiB/IeHHDBIE HETOCTATKH H KOJMYECTBO
3aMeYaHus 0aJLJ10B
I. KAYECTBO JIOKJIAIA (PE®EPATA)
1.CooTtBeTcTBHE cofep KaHUs paObOTHI 3aIaHIIO 0,5
2.I'paMOTHOCTH M3II0KEHUS u KauyecTBO 0,5

odopmieHnsT paboTHI

3. CaMOCTOSITEIbHOCTh BBITOJHEHUS PaOOTHI, 0,5
riyOuHa IpopabOTKU MaTepraia, UCIOIb30BaHNE
PEKOMEH/I0BAaHHOU U CIIPAaBOYHOM JINTEPATYPBL

4. OG0CHOBAHHOCTh U I0KA3aTEILHOCTE BEIBOIOB 0,5
OO0mas olieHKa 3a BBINTOTHEHHE AoKiIana (pedepara) 2
II. KAYECTBO JOKJIAJIA (PEDEPATA)

1.CooTBeTCTBHE COJCPIKAHHUS IOKIIA/IA 0,5
COJIEPKAHUIO PAOOTHI

2. Brienenue 0CHOBHOM MBICIIH pabOTHI 0,5
3. KauecTBO M3JI0KEHHUS MaTepraia 0,5
OO1mast o1leHKa 3a JOKIa 1,5
III. OTBETHI HA JOIIOJIHUTEJIbHBIE BOITPOCHI ITO COAEPXXKAHIWIO PABOThI
Bompoc 1 0,5
Bomnpoc 2 0,5
Bormpoc 3 0,5
OO1mas o1ieHKa 3a OTBETHI Ha BOIIPOCHI 1,5
HNTOI'OBAS OLIEHKA 3A 3AIIUTY 5
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IIpuMepHas TeMaTHKA MyJIbTUMEAUITHBIX NIPe3eHTALUM
DOMHCCUOHHBIN CTIEKTPaTbHEIN aHam3. [IpakTHaeckoe IpUMEHEHHE METOA.
JlromuHeceHTHbIN aHanu3. [IpakTuueckoe MpUMEHEHUE METOA.
Papnocnexkrpockonuueckue METOAbI aHanu3a. IIpakTuueckoe NpuMeHEHHE METOI0B.
Hedenomerpus. [IpakTnyeckoe npuMEeHESHUE METOJIOB.
Kynonomerpus. [Ipaktrueckoe mpuMEHEHHS METO/IA.
DKCTpakuus U ee IpruMeHeHHe.
OT060p poO TBEPABIX BEUICCTB.
MeTo/1pI TOATOTOBKH MPOOBI K aHAIH3Y.
AHanu3 reoJIOoTHYeCKUX 00BEKTOB.

© XN~ wWDdN PR

10. Bonpramnepomerpus. [IpakTruyeckoe npuMeHEHHE METOIA.

Kputepun ouneHnBaHus CTYJ€HTA 32 NOATOTOBKY NMpe3eHTAlNH

Kpurepuu/ 4 3 2 1
0asJIBI (o0pa3uoBbIii 0TBET) (3aKOHYEHHBII, (43J105KeHHBIH, (MUHUMAJbHBII
MOJIHBIH O0TBET) PACKPBITHIH 0TBET) O0TBET)
Conepxanre | Yerko chopmymupoBana | Chopmynuposana nenb | ChopmynupoBana nexnb 1 | He chopmymnupoBana
NPE3CHTALNHN | 1ie/Ib U paCKpBITA TEMA M TeMa HCCJICIOBAHMS. TEMa HUCCJICI0OBAHMS. 1eab M TeMa
uccienoBanus. B YacTH9IHO M3IT0KEHA Conep:kaHHe TOIHOCTHIO HCCIIEJOBaHHS.
KpaTkoi opme nana nHpopMmanus 1o Teme HE PACKPBITO. [TpoGema He
MOJTHAs! HHPOPMAIMSA 10 | UCCIECOBaHMS U JaH WNudopmanus mo teme pemieHa.
TEMC UCCIICAOBAHHUA U OTBCT Ha HpO6J’IeMHI)II‘/II HUCCJIICAOBAHWA HCTOYHA.
JlaH OTBET Ha BoIpoc. J{aHbI CCHUIKU [IpoGnema 10 KOHIIA HE
npoOJIEeMHBIH BOIPOC. Ha UCTIOJIb3yeMble peuieHa. He nanbl CChUIKH
JlaHbl CCBUIKH Ha pecypcsl. Ha UCIIOJIb3yeMBbIe
UCIIOJIb3yEMBIE PECYPCHL. pecypceBl.
Huzaiin CoOmronaeTcs eAMHBINA CobronaeTcst e AMHBIN He cobmonaercs enqunblii | He cobmonaercst
HPEe3CHTAUNH | cTHIIB O(OPMIICHUSL. CTUIb 0(OPMIICHUSL. cTHiIb ohopmIIeHUSI. cTHiIb ohopmIteHHSI.
[IpesenTanus kpacounas | Crmaiiabl IPOCTHI B Crnaiiipl IpoCTHI B Crnaiiibl IpOCTHI B
U MHTEpEeCcHas. TTOHUMaHHH. NOHMMaHUH. DQQGEKTH 1 | TOHUMAaHUH.
Hcnons3ytorest apdextsr | Mcmonp3yroTes (hOH HE NCTIONB3YETCS.
aHuMAaIuu, QoH, HEKOTOpBIC 3PPEKTHI U
¢dororpaduu. B ¢doH.
NIpE3EHTAUN
NIPUCYTCTBYIOT
ABTOPCKHE HAXOOKH.
Ipencrasne | ABTOp XOPOIIO BIaAEET ABTOp BIIaICET ABTOp HE TOKa3al IIpencraBnsemas
HHUE MaTepHaaoM I10 TEME MaTepHaIoOM 110 TEME KOMITETEHTHOCTH B nHpopmanms
HPE3CHTALNH | yiccire TOBAHUSL. UCCIIeI0BAHUS, HO HE NpPEICTaBIEHUH JIOTUYECKH HE
Hcnonp3yer Hay4YHYIO CMOT 3aHHTEPECOBATh Npe3eHTalHH. cesizana. He
TEPMHUHOJIOTHIO. ayAUTOPHIO. Hcnonb3oBaHHbIE (aKThI UCTIONIb30BaHbI
OOnagaeT HaBBIKAMHA Henocrarouno HE BBI3BIBAIOT JIOBEPHSI. npodeccroHabHbBIE
OpaTOPCKOTO MCKYCCTBA. | UTHpyeTcs jmTeparypa. | HemocraTouHo TEPMUHBI.
[MonHO M TOUHO LUTUPYETCS JINTEpaTypa.
LUTUPYETCS
UCTIONIb30BAaHHAS
JUTEepaTypa
8.4. Onenounble cpeacTBA JJIsl MPOBEJEHNs MPOMEKYTOYHOM aTTeCTalUH
Bomnpocsl k 3a4ery:
1. Ilpeamer, 3anauu 1 GYHKIUHN aHATUTHYECKON XUMUH.
2. Ponp ¥ 3agaun aHATUTHYECKOM XMMHHM B CHCTEME 3KOJOTHYECKOW 0€30MacHOCTH, OXPaHbl Tpylda W IpPU
pa3pelieHUH YpE3BbIYaiiHbIX CUTYaLUI.
3. Tlonsatue MeTo 2 M METOIUKHM aHAU3a. MeTOo bl aHAIUTUYECKON XUMUH.
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Xumudeckuii ananu3. MeToapl XUuMHIECKOT0 aHalIn3a.

Buapl XuMu4YecKoro aHajn3a: KadeCTBEHHBIM M KOJMYECTBEHHBIN aHAIH3.

AHaTUTHYECKHUI CUTHAI.

PesynpraTr ananusa.

[Morpemnoctn xuMu4yeckoro aHanmusza. KiaccU(ukaiysi MOTPENIHOCTeH B 3aBUCHMOCTH OT CIIOCo0a HX

N A

BBIYUCIICHHS U OT MIPUYHH UX BBI3bIBAIOIIHX.
9. OoOmiee npeacTaBieHUE O CTATUCTUICCKON 00pabOTKe Pe3ybTaTOB aHaIM3a U POPMBI €r0 MPEJICTABICHUS.

10. IlpaBuna OKpyIJIEHHUS PE3YNbTAaTOB MPOMEXKYTOUHBIX BBIYMCICHUN W pe3yibTaTa aHaiu3a. 3HAYallue U
He3Havamie MuQpol.

11. IlpaBuna oKpyrieHuUs NPH BHIMOJIHECHUN PAa3IHYHBIX apU(PMETUIECKUX JCHCTBHMH.

12. TlonsTue o KoauyYeCcTBE BellecTBa. EAMHUIIBI H3MepeHUs KOJIMYeCcTBa BELIECTBA.

13. DkBuBayeHT, PaKTOP SKBHBAIICHTHOCTH, MOJIIPHAst Macca SKBHBAJICHTA. 3aKOH SKBUBaJICHTOB.

14. OO6mee noHsATHE O pacTBOpax. PacTBOpUTEh U PACTBOPEHHOE BEIIECTRO.

15. CmocoOsI BEIpaKCHHS KOHIICHTPAITUH PAaCTBOPOB.

16. IlonsTHe O KMCIOTaX M OCHOBaHUX. IIpOoTOIMTHYECKAs TEOpUsS KUCIOT M OCHOBaHMU (Teopus Bpencrena-
Jloypm).

17. Cuna xuciot u ocHOBaHMA. KOHCTaHTBI AMCCOIMANINN KUCIOT M OCHOBAHHH.

18. BopaopoaHnslii 1 ruApoKCcHITbHBIN oka3arenn. Pacuer pH u pOH BogHBIX pacTBOPOB CHIIBHBIX U CTIA0BIX KUCIIOT
Y OCHOBaHMII.

19. KucnotHo-ocHOBHBIE Oy(epHBIE PacTBOPHI: COCTaB, MEXaHM3M JAeWcTBUsA, nmpuMmepbl. Pacduer pH OydepHbIx
pacTBopoB. bydepHas eMKOCTb.

20. KucnmotHOo-ocHOBHOE  (IIPOTONUTHYECKOE) TUTpoBaHWe. I[IpuMeHeHme  3aKoHa  OKBHBAJIEHTOB B
TUTPUMETPUYCCKOM aHAIIN3E.

21. CraHgapTHBIC PaCTBOPHI.

22. KucrnoTHO-OCHOBHBIE MHIUKATOPBI: IPUMEPHI HHANKATOPOB; BHIOOP MHINKATOPOB.

23. KowmmiekcHele coeauHeHHus. KpuTepuu OTHeCeHHWs COEJUHEHHH K Kllaccy KOMIUIEKCHBIX. [Ipumepst
KOMIIJICKCHBIX COCIUHEHUH.

24. XenaTHble KOMIUIEKCHBIE COCIUHEHU.

25. Tlpumepsl NpUMEHEHUS KOMITIEKCHBIX COSIMHEHNH B aHATUTHIECKON XIUMUH.

26. Kommuiekcomerpudeckoe TUTpoBaHue. KoMiuiekcoHoMeTpusl.

27. Hawubonee pacnpocTpaHeHHbIE KOMIDIEKCOHBI. TpuioH b.

28. HMunukaTopbl B KOMITIEKCOMETPHUECKOM TUTPOBAHHUH.

29. OKHUCITUTEIHHO-BOCCTAHOBUTEIbHBIE PEAKLUH: ONpeNeeHNe, NPUMEPbl OKUCIUTENeH, BOCCTaHOBHTEJIEH,
OKHCJIMTEbHO-BOCCTAHOBUTENBHBIX PEaKIIHH.

30. IlpumeHeHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMN B aHAINTHYECKONH XUMHUU.

31. OxuCIUTETHHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE: METO/IbI, KIIaCCU(PUKALINS, HHANKATOPHI.

32. IlepmanraHaToMeTpHs M OUXPOMATOMETPHSL.

33. ManopacTBopuMble coeanHeHNs. MoHHas 1 MOJIeKyIsIpHast paCTBOPUMOCTH BEILECTB.

34. TlpowmsBeneHHne pacTBOPUMOCTH. MaTtemMaTuieckas CBsi3b paCTBOPUMOCTH U ITPOU3BEICHUS PACTBOPUMOCTH.
35. IlpumeHeHHe MalopacTBOPUMBIX COEIMHEHUIN B aHAJIMTHUYECKOW XUMHHM AJsi OOHApYXEHHS M ONpelesCHHs
BEIIECTB.

36. I'paBuMeTpUYECKUi aHaNM3: ONpEAEICHHE METOJIa, METOJbl T'PaBUMETPHUYECKOTO aHalHu3a, MPUMEpHI
MPUMEHEHUS], JOCTOMHCTBA U HEIOCTATKH.

37. OOGas cxeMa MpOBEACHUS I'PaBUMETPUUIECCKOTO ONPEACICHHUS METOIOM OCAXKICHUS.

38. dopma ocaxxaenus. [ paBumerpuueckas popma. ['paBumerpudeckuii Gpaxrop.

39. Paznuums npu paboTe ¢ KPUCTATUTUIECKUMH U aMOP(GHBIMH OCaJIKAMH.

40. TexHWKa MpPOBENEHUS TPABUMETPHUECKOTO OIpPEACICHUS METOJIOM OCAaKICHUS: PACTBOPEHUE, OCaXKIECHHE,
MPOMBIBAaHHE OCA/IKOB, (PUIBTPOBAHHE, BHICYIIIMBAHUE U MPOKAJIMBAHUE.

41. Becsl. B3pemmBanue. [IpaBuna paboThl Ha TEXHOXUMHYECKUX U aHATUTHYECKUX BECaX.
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42. PacueTsl B rpaBUMETPHUYECKOM aHAIIN3E.

43. Xumnueckue, (HU3NKO-XUMUYECKHE W (U3UYECKUE METOJbl aHalH3a: ONpE/ICICHUS, OCHOBHBIC IOHSTHS,
KJaccu(uKaIus.

44. DnexrpomarHuTHOe u3NMydeHHe. OCHOBHBIE XapaKTEPUCTHKH DIEKTPOMATHUTHOTO w3ITydeHUs. CIEeKTpHI
BemtecTB. Knaccudukanms cnekrpoB. CrnekTpanbHas JUHUS. XapaKTEPUCTHKH CHEKTPAIbHON JIMHUM: MOJIOXKCHUE
MaKCUMyMa, TMKOBasi 1 HHTErpaJIbHasi HHTEHCUBHOCTH, MOYIINPUHA, KOHTYP.

45. Onrtudeckre (CHEeKTpalbHBIC) METONBI aHaln3a: Kiaccuukarms, o0JlacTH TPUMEHEHMsI, JOCTOMHCTBA M
HETOCTATKH.

46. 3akonbl Byrepa-JlamOepra-bepa W aJIgUTHBHOCTH ONTHUYECKUX IUIOTHOCTEH. MONSApHBIA KOI(DPUIHMEHT
CBETOMOTJIOLICHUSI.

47. CnocoObl onpe/iesieHHst KOHLIIEHTPAIUHU BEIECTB B pacTBOpax.

48. CuekrpodoromeTpsl U hoToKoIOpUMETphl. Ha3zHaueHne OCHOBHBIX OJIOKOB IPHUOOPOB.

49. DneKkTpoxMMHUYecKHe MeToAbl aHanu3a. Kiaccugukanus MeTonoB, 00JaCTH NPUMEHEHHs], JOCTOMHCTBA U
HEOCTATKH.

50. OoOmiee npencTaBIeHUE O MOTEHIIMOMETPUISCKOM METOJI aHAIM3a: ONpEeIICHHE, psMasi MOTEHIIMOMETPHUS U
MOTEHIIMOMETPUYIECKOE TUTPOBAHHE.

51. OO6mee mpexacraBieHne 00 aMIIEpOMETPHUECKOM METOZE aHalli3a: OCHOBHBIC TOHSATHS, KIACCU(pHUKAIIHS,
00JIacTH MPUMEHEHUSI, JOCTOMHCTBA U HEJJOCTATKH.

52. OOmee mpencTaBleHHE O KOHIYKTOMETPUYECKOM METOJE aHaluu3a: OCHOBHBIC IOHSTHSA, KiIacCH(pHUKAIHs,
00JIacTH IPUMEHEHUSI, IOCTOMHCTBA U HeocTatku. 1. CoBpeMeHHass — kjaccupukanus  (PU3HKO-XHMMHUYCCKUX
METOIOB aHAIN3a: Pa3HOBUIHOCTH JIIEKTPOXUMHUYECKHX, ONITHYECKUX U XPOMATOrpaduecKiX METOIOB.

53. Knacc pemiaeMbix aHATMTHYECKUX 33/1a4 B paMKax Ka)JI0r0 U3 METOAOB: JICKTPOXUMHUCCKHIX, ONTUYCCKUX H
XpOMaTorpauecKux.

54. TIpo6omoAroTOBKa B COBPEMEHHOM (hU3NKO-XUMHUCCKOM aHAJIH3E.

55. IIpaBuia orbopa mpoO 1 METOMBI X YCPEeTHEHHs. AHATUTHIECKHUE TIPOOHIL.

56. MeToibI KOHIICHTPUPOBAHHMS TPOO: IKCTPAKIIUS, TUCTHIUISIINSA, CyOInMAaITusl.

B cootBerctBum ¢ Ilomoxxernnem COI'Y o OamibHO-PEHTHHTOBOM CHCTEMe OIIEHKH 3HAaHUWI), CTYIEHTHI,
MOJIYYHUBIIHME B XO/I€ TEKYIIET0 ¥ PyOe:kHOTO KOHTpouist 50-70 GajijioB, aBTOMAaTUUECKH MTOJY4YalOT 3a4eT. 3a YCTHBIN
OTBET Ha 3a4deTe cTyAeHT noixy4aet 0-30 Oaos.

[IIxana UTOroBOM aKaJeMUYECKON YCIIEBAEMOCTH CTYIEHTOB 10 JUCIUILIUHE:

Cucrema onenoxk COI'Y
dopma Cymma Hassanme
KOHTPOJI 0an10B
3audr 50-100 3a4YTE€HO
0-49 HE 3a4TEHO

Kpumepuu oyenku snanuii cmyoenmos na 3aueme

Ornenka TpebGoBanus

«3ayTeHO» CTymeHT JeMOHCTPUPYET:

3HAHUA OCHOBHBIX TCOPETHUUYCCKUX HOJ'IO)KCHPIFI, JIeKAIIUNX B OCHOBE XHMHYCCKHUX
METOA0B I/I}ICHTI/Iq)I/IKaLH/II/I " ONIPEACIICHN BCUICCTB,; IPUPOAY U CYHIHOCTDH SIBIIEHUH U
IIPpOLIECCOB B pPa3/IMYHBIX XUMHYCCKHUX CHCTEMAaX, JICKANIUX B OCHOBE XUMHYCCKHUX
METOAOB aHaJIn3a, cneumpnqecmde pC€aKkiuur, TPYNIIOBBIE PEArCHTHI IO KHUCJIOTHO-
OCHOBHOI1 KJ'[aCCI/I(l)I/IKaIII/II/I KaTUOHOB U aHHOHOB, aHAJIUTUYCCKHNEC CUTHAJIbl; OCHOBHBIC
TIOJIOKCHHM A, JIC)KAIIUEC B OCHOBEC BI)I60pa METOJa aHAaJIn3a, CXCMbI aHaJIn3a,

YMmeHus  BBIIOJHATDH KAueCTBEHHBINH aHAJIN3 XHUMHYCCKHUMH METOAaMM aHaJIu3a,

BBITIOJHATH aHAJIN3 HEKOTOPBIX 00BEKTOB Ha OCHOBE CAMOCTOSITEIILHOTO BBI60pa CXCMBI
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aHAJIM3a U METOAMKH €ro IpoBeleHHS; OQOPMIATH Pe3yJbTAThl aHAJIH3a C Y4eTOM
METPOJIOTHYECKUX XapPAKTEPHUCTHUK;

HA@bIKYU TIPUTOTOBIICHHUS PACTBOPOB 3aJaHHOW KOHIIEHTPALIMHU Pa3IMYHBIMH CIIOCO0aMH
(mo To4YHO# HaBecke, W3 CTAaHIAPT-THTPA, pa3OaBieHHEM), PabOTHI Ha Pa3IUIHBIX
AQHAJIMTUYECKUX YCTAHOBKAX M NPHOOpax, ONpPEIeICHHs aHAIUTHYECKOrO CHTHaa,
pacueTa pe3yIbTaToOB aHAIU3A.

«He 3aureHo» CryaeHT He 3HAaeT 3HAYMTENbHOM dYacTH IPOrpaMMHOrO MaTepHuaja, JOIyCKaeT
CYyIIECTBEHHBIE OLIMOKH, C OOJNBIIMMH 3aTPyJHEHHSIMH BBINOJIHIET JabopaTOpHO-
npakTHyeckue paboThl (BBIOOP M OOOCHOBaHHE CXEMbl CHCTEMaTHYECKOTO aHaln3a
KaTHOHOB M aHHOHOB), HE Ha3bIBACT AaHATUTHICCKUX IIPU3HAKOB OIPECIICHI KATHOHOB
U aHWOHOB, 3aTPyNHSACTCS B HANHCAaHWM YPaBHEHUH XUMHYECKHX pEakIuid B
MOJIEKYJIIPHO-HOHHOM BHJIE, HE BIIAQJCET METOTUKOW PEUICHHS THIIOBBIX PACUETHBIX
3a1ad.

9. Y4eOHO-MeTOANYECKOE M HH(POPMAIIHOHHOE 00ecTieuyeHre U CIUTLTHHBI
a) ocHosHas yuebnas tumepamypa:
1. AnekcanapoBa, D. A. AHanuTH4YecKas Xumus B 2 kaurax. Kaura 1. XuMudeckre MeTOIbI aHAIN3a: yYeOHUK
Y TIPaKTUKYM JIJIs IPUKIIQAHOTO OakanaBpuara / J. A. Anexcanaposa, H. I'. I'aiinykoBa. — M.: UznatenscTBo FOpaiiT,
2016. - 551 c. - ISBN 978-5-9916-6057-0. - https://www.biblio-online.ru/book/0FA5271D-D78B-4716-8461-
3E877250AAFS.
2. Anekcanmposa, D. A. AHamuTrueckas XuMus B 2 kaurax. Kuura 2. ®U3uko-xuMHUYeCKHe METO bl aHATN3a:

yu4eOHUK M TPaKTHUKYM Ui NpHUKIaAHOTO OakanmaBpmara / 3. A. AnekcanmpoBa, H. I'. TlaiimykoBa. — M.:
NsnatennctBo KOpaiit, 2016. -355 ¢. — ISBN 978-5-9916-6059-4. - https://www.biblio-online.ru/book/930D773D-
F7F8-4F62-AAA4-AC66F3ECIBA2

3. AmnamuTtHueckas XuMus. AHanUTHAKA 1: 0OIIHEe TeOpeTHYecKue OCHOBBI, KAUYeCTBEHHBI aHAIIN3: yU4eOHUK/
10.4. XapuTtoHoB. - 6-¢ u3a.,ucnp.u goi. - M. : I'DOTAP-Menaua, 2014. - 688c.: un. - bubnuorp.: ¢.672-674. - ISBN
978-5-9704-2934-1. — I'pud MO.

4. AHanmuThdeckas ~— XuUMHUS.  AHanWTAKa ~ 2:  KONWYECTBEHHBIH  aHAW3,  (U3UKO-XUMHUYECKHE

(MHCTpYMEHTAaJbHBIC) METO/IbI aHanu3a; yueOHuk / FO.A. XaputoHos. - 6-e uzn.,ucnp.u gomn. - M. : 'DOTAP-Menua,
2014. - 656¢.: un. - bubnuorp.: c.633-634. - ISBN 978-5-9704-2941-9. — I'puc MO.

5. Jlaknza, H. B. Aranutrueckas xumust: yaeOHO-MeTonudeckoe mocodue / H. B. Jlakuza, C. A. IlItug;
VYpansckuii (enepaibHblii yHUBepcHTET MM. niepBoro [Ipesunenta Poccum b. H. Enbnmba. — ExatepunOypr:
WznarensctBo Ypansckoro ynusepcutera, 2019. — 143 c.: min, tabn. — Pexxum goctyna: mo moxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=697334 (mara oopamienus: 09.07.2023). — ISBN 978-5-7996-2539-
9. — TekcT : 3NeKTPOHHBIH.

6. Hypuesa, 3. H. KauecTBeHHBIH aHanM3 B aHAIMTHYECKON XuMHuM: yaeOHoe nocobue: [16+] / O. H.
Hypuesa, C. B. Bnosuna, T. P. Caduyiiuna. — Mocksa; bepnun: Jlupekr-Meaua, 2020. — 102 c.: mi., Tadi. — Pexxum
noctyna: mno momnucke. — URL: https://biblioclub.ru/index.php?page=book&id=601716 (mara oOGparieHus:
09.07.2023). — Bubsawmorp.: ¢. 123. — ISBN 978-5-4499-1844-4. — DOI 10.23681/601716. — TekcT: 3JIeKTPOHHBIHA.

7. Tlonoga, JI.®. MHcTpyMeHTaNbHBIE METOIBI aHaK3a: [IpakTikym mo ananutudeckoi xumun / J1.®. TTomona.

— Apxanrensck: CeBepHblii (ApkTrueckuil) ¢penepanbublii yausepeureT (CADY), 2014. — 264 c. — Pexum nocryna:
no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=436184.
8. Pemenne 3amau mo anamurmyeckor xumuu: ydeOHoe mocodue/ [.H. Llpaiioman, I1.J[. Xandwuna, O.H.

Bynraxosa, H.B. WBanoga; nox pexn. I'.H. Illpaiioman; KemepoBckuii rocy1apcTBeHHbIH YHUBEPCUTET. — 3-¢ U3/I.,
niepepad u gom. — KemepoBo : KemepoBckuii TocyaapcTBeHHbIN yHHBepcuteT, 2015. — 208 c.: Tabn. — Pexum
noctyna: mo nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=437487. — ISBN 978-5-8353-1821-
6. — TekcT: 3NeKTPOHHBIH.

9. dapyc, O.A. Ouznueckre U PU3MKO-XUMHUYECKHE METOABI aHanu3a: JadopaTopHbli mpaktukym / O.A.
dapyc, ['.U. Axymesa. — MockBa; bepnun: Jdupexr-Menua, 2015. — 78 c¢. — Pexxum nocryna: no noxnucke. — URL:
http://biblioclub.ru/index.php?page=book&id=375309.
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0) donoaHumenbHas AUMmepamypa.

10. AnamuTHdeckas XuMus: yaieOHO-MeTouIecKoe mocooue: B 3 yactsax: [16+]/ coct. FO. H. Bnacoga, O. .
Boiikora, T. H. Banyesa, E. B. lIBanoBa [u np.]. — Mocksa : lupekr-Menua, 2020. — Yactp 3. OU3UKO-XUMHYECKHE
MeTonel  aHamu3a. — 133 ¢ wmn., Tabm. — Pexum gocryma: mno moamucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=688196 (marta oOpammenus: 09.07.2023). — bubmuorp. B ku. — ISBN
978-5-4499-1831-4 (Y. 1). - ISBN 978-5-4499-3141-2. — TeKCT : 37I€KTPOHHBIIA.

11. Ananutnyeckasl XMMHUS: XUMHUYECKAE METOIbI aHaiu3a: yueOHoe nocobue: [16+] / O. B. bensesa, H. C.
lomy6eBa, 1. B. Tumomnyk [u ap.]; KemepoBckuii rocynapcTBeHHbli yHuBepcuteT. — KemepoBo: Kemeposckuit
rocynapcTBeHHbl yauBepcutet, 2020. — 175 c.: wi., Tabn., cxem. — Pexxum nmocryma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=684859 (marta obparmienus: 03.05.2022). — Bubauorp.: c. 166-168. —
ISBN 978-5-8353-2664-8. — TeKCT: 371CKTPOHHBIH.

12. Ananutndeckass xumusi: ydyebHoe mocobue s By3oB / A. M. Amapues, I'. K. Jlymenko, T. II.
AnekcanmpoBa, A. A. Kazakoa. — 2-¢ u3n., ucnp. u gorn. — Mocksa: M3narensctso HOpaiir, 2022. — 107 ¢. —
(Beiciee obpazoBanue). — ISBN 978-5-534-07837-4. — Tekcr: anexktponHsbiii // O6pa3oBarenbHas miatdopma
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/492083 (mata obparenus: 03.05.2022).

13. Banyesa, T.H. KomudectBeHHbIi aHanmm3. ['paBuMerpus: y4eOHO-METOAMYECKOE IOCOOWE IS
caMmocTosTelnbHO paboTel cTyaenToB / T.H. Banyesa, .M. Axpomymkuna, A.M. KpacHoBa. — Mocksa; bepnus:
Hupexkt-Menua, 2018. — 59 «c.. win, Tabn. — Pexwmm mocryma: mo mommmcke. — URL:
https://biblioclub.ru/index.php?page=book&id=499046.— bubauorp. B ku. — ISBN 978-5-4475-9808-2. — DOI
10.23681/499046. — TekcT: 2NEKTPOHHBIIA.

14. BanyeBa, T.H. KonudectBeHHblii aHanm3. KomrexcoMmeTpus: y4yeOHO-METOAWYECKOE IOCOOME st
caMmocTosTelnbHO paboTel cTtyaenToB / T.H. Banyesa, .M. Axpomymkuna, A.M. KpacHoBa. — Mocksa; bepnu:
Hupexkt-Menua, 2018, — 58 c¢.: Tabn. — Pexwm goctyma: mo  moamucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=499047. — bubmuorp. B ku. — ISBN 978-5-4475-9811-2. — DOI
10.23681/499047. — TekcT: 2NEKTPOHHBIH.

15. JIypse FO.FO. CnpaBouynuk nmo ananutudeckoil xumuu. — M.: Xumus, 2008.—448 c.

16. OcHoBbl ananutrueckon xumuu. T 1,2/Tlox pen. FO.A. 3onoroBa.— M.: Beiciias mkona, 2012.— 359 c.,
504 c.

17. Prpibanpuenko, M. B. KomruiekcHble coenuHeHWs: CHHTE3, CBOWCTBa, npumeHenme: [16+] / M. B.

Pribanbuenko, E. M. Basn, E. C. Mensenera; FOxHblii GenepaiibHblii yHUBepcuTeT. — PocToB-Ha-J{oHy; Taranpor:
Oxwub1i1 dhenepanbublil yanusepeuret, 2021, — 116 c.: un., Tadi., cxem. — Pexxum goctyna: mo noamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=683917 (nata obpamienus: 03.05.2022). — bubauorp.: ¢. 112-113. —
ISBN 978-5-9275-3766-2. — TekcT: 21eKTpOHHBIH.

8) npocpammmnoe obecnevenue u Unmepnem-pecypcoi:
CocTaB IIMIIEH3MOHHOTO ¥ CBOOOIHO PACIPOCTPAaHIEMOr0 IMPOTPaMMHOTO OOecleYeHHs, B TOM YHCIe
OTEUYECTBEHHOTO IMPOU3BOJICTBA:

Ne HaumeHnoBanmue Ne norosopa (auuensust)
n/n
Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
1 04.2016 1.
Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
2
04.2016 1.
3 AHTHUBUPYCHOE IPOrpaMMHOE Nel17E0-180222-130819-587-185 ot 26.02. 2018 r.,
obecrieuenne KasperksyTotalSecurity npomieno g0 22.01.2024 r.
IIporpamma ans OBM «bank BomipocoB | Pa3paborka COI'Y CBuzmeTenbcTBO O
4 JUTSL KOHTPOJISL 3HAHUI TrOCY/apCTBEHHOM pErucTpannu nporpamMmmsl i OBM
Ne2015611829 ot 06.02.2015 r. (beccpouHo)
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CiscoWebex- Cucrema npoBeaeHUs 000 Aiicrek gorosop Ne [167-2021 ot 03.08.2021 -

5 | BeGuHapoB. 03.08.2022r
CucremMa MoMcKa TEKCTOBBIX Ne 6262 o1 09.01.2023 (neiicTBUTENIECH 10
6 3aMMCTBOBaHUl «AHTHIIaruar.BY3» 31.12.2023r) ¢ OAO «AnTtu-Ilrarnam
[IporpammHoe obecniedueHue st CBo0O01HOE TIpOrpaMMHOE oOecreueHre(0ecCpoyHO)
7 | penakTMpOBaHMs XUMUIECKHX (GopMyT
Isis Draw
Cucrema tectupoBanus Sunrav WEB Ne468 ot 03.12.2013 UII Cynrarynun P.T.
8 | Class (6eccpouno)
9 CucremMa KOMIIBIOTEPHOM BEPCTKH JIuniensust FSF/Debian (CBoOoaHOE TIpOrpaMMHOE
MikTex obecnieuenne) (6ecCpOUHO)
JIuaneiii kaOuHET cTyneHTa/coTpyaauka | Jlunensus 6eccpounast. Tex.compoBoXKISHUE OT
10
14.03.2022 r
11 Cucrema 31eKTPOHHOTO O0yUYEHHS BecmratHoe poccuiickoe
MOODLE

DneKTpOHHbIE OMOINOTEYHBIE CUCTEMBL:

Ne
n/n

HammenoBanwue, cBeqieHrss 0 mpaBooOiagaTese u Ne moroBopa (JTUIIeH3MS)
ajzipec caiita

1

OBbC "YHnusepcumem. oubruomexa onlLine" Ne 278-12/2022 neiictBurened no 31.12.2023 r.
000 «/Iupekr-Meaua» (RU)
https://biblioclub.ru

«O6pasosarensbhas maargopma FOPAWT» | Ne 01/03-2023 neiicteurenen o 31.12.2023 r.
000 «DNEKTPOHHOE HM31a-TEIbCTBO
IOPAUT» http://www.urait.ru/

ObC «Koncynprant crynenray «MenuruHa. | Ne 832K C/02-2023 netictButeneH no 26.02.2024
3npaBooxpanenue BO» r.

IT komnanus OOO «KKOHCYJIBTAHT
CTYJJEHTA» www.studentlibrary.rur

HNudopmanmoHHO-aHATHTHYECKAs! CHCTEMA Si0-5051/2023 neitctButeneH no 12.04.2024 r.
SCIENCE INDEX OO0 HAVUHAM
OJIEKTPOHHA S BUBJIMOTEKA (RU)
www: https://elibrary.ru

YHuBepcaiabHble 0a3bl JaHHBIX «UBUC» Ne 33-1 netictBurenen no 31.12.2023 r.
000 «MBUC» (RU) https://eivis.ru/

«HanmonanwsHas anexTponHas oubnuoreka» | Ne 101/HOb/4513 neiictBurenen o 05.07.2023
®OI'BY «PI'Bby» https://rusneb.ru/ L.

PexoMmeniyeMble HHTEpHET-aJIpeca:

Amnanuruyeckas XUMHS B Poccum [DnekTpoHHBIN pecypc]. —Pexum JIOCTYIIA:
http://www.rusanalytchem.org/default.aspx ;

AHanmTryeckass XUMUs: JEKUWU, YYEOHMKM M 3aJadyHuKU [DneKTpoHHBIA pecypc]. — PexxuMm jocryna:
http://chembaby.com/analiticheskaya-ximiya/;

Kunru 110 AHAJUTUYICCKOMN XUMHAH [DaekTpoHHBIN pecypc]. — Pexum JIOCTYIIA:
http://hemsintez24.ru/analiticheskaya-himiya.

Caiit qucrannmonnoro ooydyenus COT'Y: http://Ims.nosu.ru/

10. MaTepuajibHO-TeXHHYECKOE OCHALLICHUE JUCIUIJIMHBI:
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HaunmMeHnoBaHue nmoMemieHui 11 IpOBEACHHS BCEX BUIOB yUeOHOH NEesTENbHOCTH,
MIPeLyCMOTPEHHOM y4eOHBIM [UIAHOM T10 JUCIUIUIMHE «AHAIUTHIECKAs XUMUS,
B TOM 4YHCJIE TIOMEILEHUs IJIsl CAMOCTOSITENIbHOM paboThl, C yKa3aHUEM TIePEedHs
OCHOBHOT'0 000pYZOBaHuUs, yueOHO-HATIIAIHBIX TOCOOUIT U HCIIOIB3YEMOTO
HPOrPaMMHOTO 00€CTIeUeHHUS

Anpec (MeCTONOJI0XEHHE) TOMEIIEHUH
IUTS IPOBEZICHHS BCEX BHIOB yueOHOI
NESATeNIbHOCTH 110 JUCIUIUTHHE
«AHAIUTHYECKAs XUMUSI»,
MPEIYCMOTPEHHON yIEOHBIM TUIAHOM

JlaGopaTopuu: KOMNBIOTEPHBIE KJIACCHI 1151 IPOBEIEHUSI TEKYIIETO
KOHTPOJISI M IPOMEKYTOYHOI aTTeCTAllMM, a TAKIKe
CaMOCTOSATEIbHOIH padoThl 00yJaroImmuxcs:

NPEroaBaTeNbCKUI CTOJ, CTYJ, CTOJIBI U CTYJIbSI JJIs1 00yYaroiXcs,
Kadenpa, KjiaccHas J10cKa.

Ob6opydosanue: KoMIbIOTEPHI 7151 KOMITBIOTEPHOTO KJ1acca B KOMIUIEKTE
- C IPOTPaMMHBIM 00ECIIEUCHNEM, BBIXOIOM B ceTh MHTEpHET 1
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTENIbHYIO CPELY
COI'Y; ucrounuku OecniepedoitHoro nmutanus, [ppon, KoMMyTaTop IJIs
kiracca D-Link DGS-10240, uaTepakTHBHAS TOCKa
78%(1702070/15112/11344/2+ npoektop Beno MX503.

Ipoepammnoe obecneuenue: Microsoft Windows 7 Professional;
Microsoft Office Standard 2016; 7-zip; WinRAR; Adobe Acrobat
Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; Cuctema tectupoBanus Sunrav WEB Class (beccpounoe I10);
Ipoepammmnoe obecneuenue Uil pelaKTHPOBAHUS XUMUYECKUX
¢dopmyi Isis Draw (Beccpounoe I10); Koncynprant mitoc; Cuctema
MIOMCKa TEKCTOBBIX 3aMMCTBOBAaHUN «AHTUIIaruaT BY3»; IIporpamma
1 OBM «baHk BopocoB i KOHTPOIIs 3HaHUI; [apanT; Cisco
Webex; neMOHCTpallMOHHBIC U Y9€OHO-HAIIAJHbIE TOCOOHS
(Bumeomnpe3eHTaINA).

Poccuiickas ®enepanus, 362025,
Pecrry6mmka CesepHast Ocetust —AnaHus,
ropoy Brnangukaskas,

yimuna Batyruna, nom 44-46, yaeOHbIH
xopryc Ne 7, aya. Ne 614

Bu6auorexka, B TOM YHC/Ie YUTAABHBIN 3aJ1: CTOJBI, cTyIbs; [TK
00y4aromuxcs, ¢ IPOrpaMHbIM 00ecIiedeHIeM, BEIXOIO0M B CETh
WHTepHeT M JOCTYIIOM B 3JIEKTPOHHYIO 00pa30BaTEIbHYIO CPEay
cory.

Ipoepammnoe obecneuenue: Windows 7 Professional, Office Standard
2016, Cucrema tectupoBanus Sunrav WEB Class, Cucrema
kommbioTepHoii Bepctkn MikTex, Kasperksy Endpoint Security,
[TporpammHOe oOecnieueHne U1 pelaKTHPOBAHUS XMMUYECKIX
¢dopmyn Isis Draw, Cucrema momcka TeKCTOBBIX 3aMCTBOBAHUH
«Antumnaruat.BY3», Ilporpamma ans 3BM «bank BonpocoB [uist
koHTpois 3HaHUHY, VSDESK, Yemyru cBs3u (ocTym k cetn
unrepHer), MOODLE, JInunsiii kabuHeT cTyaeHTa/coTpyaanka, KOIT
(nomeH Ha sinzekce), Pycl'apn, ViPNet.

Poccuiickas ®enepanns, 362025,
Pecnyonuka CerepHas Ocetust —
Ananus, T. Bragukapkas,
Heperenu/Barytuna, n. 16/19, yueOHbIit
xopiyc Ne6

YueOHble ayIUTOPHUH 1JIsl IPOBEACHNUS 3aHATHUI JEKIIMOHHOI0 THIIA,
CeMUHAPCKOr0 THNA, TPYNIOBBIX U HHAHBHAYAJIbHBIX
KOHCYJIbTALMIA, TEKYLIero KOHTPOJIS M MPOMEKYTOYHOI
aTTecTallii, a TAK’AKe CAMOCTOSITeJbHOI padoThl 00yUaromuxcs:
MIPENoaBaTeIbCKUH CTOM, CTYI, CTOJIBI U CTYJIBS TS 00Y9aroNXcs,
Kadenpa.

O6opydosanue: IlepcoHaNbHBII KOMITBIOTEP B KOMIUIEKTE C
MPOTPAaMMHBIM 00€CTIeYeHHEM, BEIXOZOM B CETh MIHTEpPHET 1 1OCTYIIOM B
JMEKTPOHHYI0 HHPOPMAIMOHHO-00pa3oBaTenbHyt0 cpeay COI'Y.
Ipoekrop Epson EB-735Fi - koMILIeKT OCTaBKU (KperuieHHE JUTst
npoekTopa, wHyp nutanus) — lmt. Hoyréyk 000 "AUCUSJITEXHO"
— lmr.

Ipoepammnoe obecneuenue: Windows 7 Professional, Office Standard
2016, Cucrema tectupoBanus Sunrav WEB Class, Cucrema
koMmmbioTepHo Bepctkn MikTex, Kasperksy Endpoint Security,
IIporpammuOe obecnieueHue A peAaKTHPOBAHIS XUMUIECKUX (PopMyIT
Isis Draw, CucTema roucka TeKCTOBBIX 3aMMCTBOBAHUH
«Antunnaruat.BY3», IIporpamma mis O9BM «bank Bonpocos st
KoHTpoJst 3HaHu», VSDESK, Ycnyru cBsi3u (IoCTyH K CEeTH MHTEPHET),
MOODLE, JInunslit kabuHeT cTyneHTa/cotpyaauka, KOII (nomen Ha
supekce), Pyclapn, ViPNet.

Poccuiickas ®enepanus, 362025,
Pecniyonuka CesepHast Ocetust — Ananus,
ropoj Biaagukaskas, yin. Batytuna, nom
44-46, yuebOHslit kopyc Ne 7,

ayn. Ne 606

JlabopaTopusi aHAJIMTHYECKOI XUMHH U (PU3MKO-XUMHYECKHX
MeTO0/0B aHAJM3A J1Jisl IPOBeJAeHUs 3AHATHI CEMHMHAPCKOI0 THIIA,

Poccuiickas ®enepanus, 362025,
Pecry6siuka CeBepHas OceTus — Ananus,
ropoj Bnaaukaskas, yi. Baryruna,
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J1a00pPATOPHBIX 3aHATHI, KypCOBOI0 MPOEKTUPOBAHMS (BLINOJTHCHHUS
KYPCOBBIX padoT), TPYNNOBBIX U HHAMBUAYAJIbLHBIX KOHCYIbTalHIi, a
TaKKe CaMOCTOATeJbHOM padoThl 00y4YaIOIMXCs : IPENOIaBATENbCKUI
CTOJI, CTYJ, JJAOOPATOPHBIE CTOJIBI M CTYNbA TSI 00YJaOIINXCs, KIIacCHas
JOCKa.

Obopyoosanue: MyTbTAMEIMHHBIA KOMILIEKC (IIPOSKTOP, IKPaH,
KOMITBIOTEP, KOJIOHKH) C IPOTPaMMHBIM 00€CIIE€YEHHEM, BEIXOAOM B CETh
WHTepHeT M JOCTYIIOM B 3JIEKTPOHHYIO HH()OpPMalMOHHO-
oOpazoBarensHyto cpeay COI'Y.

Ipoepammnoe obecneuenue: Windows 7 Professional; Office Standard
2016; Cucrema kommbrorepHoii Bepctkn MikTex; Kasperksy Endpoint
Security; Cucrema tectupoBanust Sunrav WEB Class; [Iporpammuoe
obecrieueHne Il pelakTHPOBaHUs XUMHIecKuX Gopmyi Isis Draw;
CucreMa ImoMcKa TEKCTOBBIX 3aMMCTBOBaHUI « AHTHIIIAaruat.BY3y;
[Iporpamma st 9BM «baHK BOIIPOCOB AJIs1 KOHTPOJIIS 3HAHHUI
VSDESK; Ycyru cBs3u (moctyn k cetn nuatepHet); MOODLE;
JInuHbIil KaOWHET CTyJeHTa/COTPYAHUKA.

Jlabopamoproe obopyoosanue: pH-metp-mummuBonsT™MeTp PH-150MU —
2 mt. AxBaguctnarop J2-25- 1 mt. bans BogsgHas asyxmectHas UT-
4302E ULAB- 1 wt. Becs ananmutuueckrne SHINKO HT 84RCE ¢
moBepkoii — 1mt. Beckt EK6000i- 1 mt. Becst taboparopusie CAS MW-
120 - 1 wr. Becol 1abopatophble anexTponHbie BMS5101- 1 mir. Yue6no-
J1a00paTOPHBIH KoMIUIeKC "du3rueckas v KOJUIOUAHAS XuMus'"- 1 1mT.
®otomerp KOK-3-01-1 wt. Hlkad cymmnbubii (801, kamepa u3
Hepx.ctany, nuana3oH 50-200 C)- 1 mT. Heratpudyra Tagler HacTompHas
nabopaTopHas MenuuHcKas mo TY — mt. Becwr anextporasie MW-300
r-1 mt. Monomep U-510 (crarmaprtaerii)-2mT. KoHmykTomep Jkcnept
002-2-6H- 1 mwt. HarpeBarenpnas umta ES-H3040-1 mr. [Teus
My(enpHas IeKTpOKaMepHas 3yOOTeXHUIECKas IJIs1 HarpeBa JINTEHHBIX
¢opm DKIIC-10- 1 mr. [Tomsspumetp kpyroBoit CM-3-1 mir.
Pedpakromerp MP®-45452M ¢ moaCBETKOW M O INKAIOM-1 wiIT.
Crektpodoromerp [13-5300BU- 1 mir. Meraika MarHuTHas ¢
nogorpeBom 11D 6110- 2 mr. Kongykromerp MAPK-603/1 — 1 mur.

oM 44-46, yueOHbIit kopryc Ne 7,
ayn. Ne 615

JlaGopaTopust pU3HKO-XUMHYECKUX METOI0B AHAJIN3A 1151
NpOBe/leHUs] HAYYHO-HCCIe0BATe/ILCKOIH PadoThl, KypcoBOIro
NMPOEKTHPOBAHHS, BHINOJTHEHHUS BBINMYCKHBIX KBATH(PHKATHOHHBIX
padoT, rPYyNNOBBIX H HHANBHAYAJIBHBIX KOHCYJIbTAIMIA:
IIPENoaBaTENbCKUI CTOJ, CTYI, JJAOOPATOPHBIE CTOJIBI M CTYJIIbS IS
00yJaromuxcs.

Obopyoosanue: IlepcoOHTBHBIA KOMITBIOTEP B KOMIUIEKTE C
MIPOTrPaMMHBIM 00€CIedeHIEM, BEIXOZOM B CETh MIHTEpPHET 1 10CTYIIOM B
ANEKTPOHHYIO HHPOPMAITMOHHO-00pa3oBaTenbHyt0 cpeay COI'Y -2 mT.
Iporpammuoe obecnieuenne: Windows 7 Professional, Office Standard
2016, Cucrema tectupoBanusi Sunrav WEB Class, Cucrema
komnbroTepHoit Bepctku MikTex, Kasperksy Endpoint Security,
IIporpammHOe obecnieueHHe A pEAAKTUPOBAHMS XUMUYECKUX (popMyt
Isis Draw, Cuctema noucka TEKCTOBBIX 3aMMCTBOBAaHMI
«AnTtnmiaruat.BY3y, [Iporpamma qis 9BM «bank Bonpocos [yis
KkoHTpoJs 3HaHUY, VSDESK, Ycmyru cBsi3u (ZOCTyH K CeTH HHTEPHET),
MOODLE, JIngnsrit kabuneT cryaeHTa/cotpynauka, KOII (momen Ha
stHAekce), Pyclapn, ViPNet.

Jlabopamoproe 0b60pyoosanue: IIpuTOUYHO-BBHITSDKHAS YCTaHOBKA (30HT
u3 onmHKoBaHHOM cTamu 2000%600%400-2 crona). AHamu3aTop
"®moopar -02-2M"- 1 mt. ATOMHO-AOGCOPOLIMOHHBIN CIIEKTPOMETP
MI'A-1000 c aBrocemiuiepom- 1 mrt. ®oromerp KOK-3-01- 1 mr.
IMnamennsiit poromerp PIIA-2-01 30M3- 1 wit. CriekrodoTtomerp I10-
5400Y®- 1 mt. Memasika MmarauTHas ¢ mojgorpesom I12 6110- 2 mt.

Poccuiickas ®enepanns, 362025,
Pecnybnuka CesepHast Ocetust — Ananus,
ropoj Biaagukaskas, yin. Batytuna, nom
44-46, yaebnsrii kopryc Ne 7, aya. Ne 607

11. JIncT oOHOBIEHUS/aKTYAIN3AUHA
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