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1. llesu u 3212494 AU CIUILIHHBI

[{enu ocBOCHUS JUCHUIUIUHBI "DIEKTPOAHAIUTUUECKUE METOBI" COCTOST B CIAEAYIOIIEM:
yOIyOUTh 3HAHUS TEOPETHUECKUX OCHOB AIEKTPOXMUMHUYECCKUX METOIOB aHAIN3a,
OCHOBaHHBIX Ha UCIOJIb30BaHUH (YHAAMEHTAIbHBIX CBOMCTB BEIIECTB U COCTMHEHUN
y4acTBOBAaTh B PEaKLMsIX MEpeHOCca 3apsa Ha rpaHule pas3zaena (as3; OCBOUTh MPUOOPHOE
U METOAMYECKOE 00EeCIIeUeHUE COBPEMEHHBIX AEKTPOAHATUTHYECKUX METOAOB, C LEIBIO
WCII0JIb30BaHMS JJIsI PEIICHHUS] KOHKPETHON aHATMTUYECKON 3a7aud. 3aaud JUCIUILINHBI:
1. 3akpenuTs 1 yrIyOuTh paHee MOJyUYeHHbIC 3HAHUS U3 00JIaCTH aHATUTUYECKON XUMUU
U QU3HKO-XUMUYECKUX METOZ0B aHaiu3a. 2. ChopmMupoBaTh MOHUMAHUE TEOPETUUECKUX
Y IPAKTUYECKUX OCHOB COBPEMEHHBIX IEKTPOAHATIUTUYECKUX METO/IOB aHAJIN3a
(MOTEHIIMOMETPUSI, BOIBTAMIIEPOMETPHSI, KYJIOHOMETPHSI, KOHAYKTOMETPHS). 3.
[TpuoOpectyr 3HaHMS IO BHIOOPY METO/IA aHANN3a, IPUMEHEHHUIO 3JIEKTPOAHAIIUTUYECKUX
pruOOPOB M BCTIOMOTATEIBLHOTO JIA00PATOPHOTO OOOPYAOBAHHMS TIPU PEIICHUH
NPaKTUYECKUX aHAIMTUYECKUX 3a/1a4. 4. Hayunuth CTyieHTa OpUEHTUPOBATHCS B
COBPEMEHHOMU JIUTEepaType MO AIEKTPOXUMUUYECKUM METOJaM aHalln3a, yMETh paboTaTh CO
CripaBOYHOM uTepatypoi. 5. [lonyduTs HaBBIKM pacuera u 00pabOTKHU pe3yabTaToB
AQHAJIMTUYECKOTO AKCIIEPUMEHTA C UCTIOJIB30BaHUEM AJIEKTPOHHBIX Tabaul Excel u
MPOTrPaMMHOTO 00ECTICUEHHUSI DIIEKTPOAHATIUTUUECKUX MTPUOOPOB.

Kparkoe conepxxanmne TUCHMILIHHbBI

DNEKTPOAHAIUTUYECKUE METOABI 3aHUMAIOT OHO U3 TIEPBBIX MECT CPEIU APYTHX METOIOB
AHATMTHYECKOW XMMUU TI0 YACTOTE UX MPUMEHEHHUSI. DIICKTPOAHATUTHICCKAE METOIBI
CIOCOOCTBYIOT Pa3BUTHIO CAMOM XUMHUYECKON HayKH, aBTOMAaTU3AIMH IMPON3BOACTBEHHBIX
IIPOIIECCOB. DIEKTPOXUMHUYECKUE CEHCOPHI, TATYUKH, IETEKTOPBI HAXOAST CaMOE MTUPOKOE
NPUMEHEHHUE B aHATUTHYECKON TTpakTuke. ComepkaHue Kypca onupacTcs Ha 3HaHUS,
TIOJTyYeHHBIC TIPU W3YYCHUH TIIABHBIX XUMUYECKUX TUCITUIUINH: aHATUTUICCKOH,
HEOPTaHWYECKOW, OpraHnUYeCcKoi, (hn3mueckoit xumun. Kypc paccuntan Ha OMH CEMEeCTp
¥ 3aBEPIIACTCS IK3AMEHOM. DTOT KypC UMEET MPAKTUYECKYIO HAIIPABIEHHOCTb,
TEOPETUYECKHUE 3HAHUSA CTYACHTHI 3aKPETUISIOT MPU BHITIOJIHEHUU Ja00PaTOPHBIX padoT ¢
NPUMEHEHUEM COBPEMEHHBIX JIEKTPOAHATUTHUECKUX MPUOOPOB U CEPBUHBIX MPOTPAMM,
obOnamaromux GyHKIUSIMH YIIpaBiIeHUs, 00paboTku, cOopa u XpaHeHus IaHHbIX. Kypc
HAUYMHACTCS C PACCMOTPEHUS TEPMOJUHAMUKHI ¥ KHHETUKH DJICKTPOIHBIX TIPOIIECCOB, U
IPOIIECCOB MEPEHOCA B PACTBOPAX ANIEKTPOIUTOB. 3aTEM HA MIPUMEPE OTEHIIUOMETPHH
paccMaTpUBAIOTCs] PABHOBECHBIE AIEKTPOXUMHUYECKHE METO/bI aHann3a. Ocoboe
BHUMAaHHE YJEICHO MPAKTHICCKOMY TPUMEHEHUIO HOHCEJICKTUBHBIX 3JIEKTPOJOB. AKIICHT
IIPY M3JI0KCHUHM MaTepuasa o HepaBHOBECHBIM METOJIaM JJICKTPOXUMHUYECKOTO aHaIM3a
C/ICJIaH Ha HOBBIX HAIIPABJICHHUIX AJICKTPOAHATUTUKA — HHBEPCUOHHOU
BOJILTAMITIEPOMETPHUH Ha TBEP/IBIX AIEKTPOAAX, MPUMEHEHUIO UMITYJIbCHBIX BAPHAHTOB
BOJILTAMITIEPOMETPHH, XUMHUIESCKH MOAU(PHUIIMPOBAHHBIX AIEKTPOJIOB.

2. Komnerenuuu o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHSA
AUCHUNIMHBI

[Tnanupyemble pe3ysbTaThl OCBOCHUS [Inanupyemble pe3ynbTaThl

OIT BO (xommieTeHIIun) 00ydYeHHUs 10 AUCITUTUTHHE

[IK-3 CniocoGeH BbIOMpATh U UCIIONIb30BaTh 3HAET: ANEKTPOAHATIUTUUECKUE METO/IbI
TEXHUYECKHE CPEACTBA M METO/IbI UCIIBITAHUM JUIs [MCCIIeI0BaHuUsl, UX OCOOCHHOCTH U 00JacTh




pemiceHus UCCIICAOBATCIILCKUX U TCXHOJIOTMYCCKUX
3aga4d XHUMHYECKON HaIpaBJICHHOCTHU

[MPUMCHCHUS B XUMHWYCCKOM aHAJIN3C

'YMeeT: HCIIoIb30BaTh OJICKTPOAHAJIUTHYCCKUEC
MCTOABI JIs1 pCHICHUA UCCIICAOBATCIILCKUX U
TCXHOJIOTUYCCKHUX 3aaa4d

[1K-4 CniocoGeH petiath TEXHOJIOTHYECKHE 3aa4H,
OCYUIECTBIISITh KOHTPOIb TEXHOIOTUYECKOTO
npoIliecca MmoJ| pyKOBOJICTBOM CIieaiucTa 0omuee
BBICOKOM KBanupukamu

3HaeT: MPUHILIUIIBI paOOThl OCHOBHBIX
HIIEKTPOAHAIUTHYECKUX TPHOOPOB

'YMeeT: paboTaTh Ha COBPEMEHHOMN
IEKTPOAHAIUTUYECKOH anmaparype, UCI0Ib3yeMOM
MpU aHAJIN3€ Pa3INYHBIX OOBEKTOB
TEXHOJIOTMYECKHX TPOLIECCOB

MMeeT npakTHYECKUH ONBIT: METPOJIOTMYECKOU
00pabOTKU M BaJHJIAIIMH PE3YJIBTaTOB
DIIEKTPOAHAIUTUUECKUX U HAYYHBIX SKCIIEPUMEHTOB

3. Mecro aucuuninHbl B ctpykrype OII BO

[TepeueHb MpeANISCTBYOMIUX TUCIUTUIHH,
BHJIOB PabOT yueOHOTO IJ1aHa

[TepeueHs MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

du3ndecKre METOAbI HCCSI0BAHUS 1
[MPOrPAMMHBIE CPEACTBA HA OCHOBE HUCKYCCTBEHHOTO
MHTEJIJICKTA,

OO011as XUMHYECKass TEXHOJIOT U,

AHaTATHIECKAs] XUMUS,

KomnongHas Xumus,

[Ipon3BoCTBEHHAs TTPAKTHUKA (OPUEHTUPOBAHHAS,
g posas) (4 cemectp)

He npenycMmorpensl

TpeboBaHMs K «BXOIHBIMY» 3HAHUSIM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

061_[1351 XHUMHUYCCKas TCXHOJIOTHUA

3HaeT: OCHOBHBIC XMMHUKO-TEXHOJIOTHYECKUE
KpUTEPHH FPPEKTUBHOCTH XUMHUYECKOTO
[IPOM3BOJICTBA, BUbI PACXOIHBIX KO3 (PUIINEHTOB,
TEOPETUYECKUE OCHOBBI IOCTPOCHUS U pacuéTa
MaTeMaTHIeCKUX MOJETIeH XUMUIECKUX PEaKTOPOB
YMeeT: onpenensaTh pacXxoaHble ko3 pUinueHTsl,
CTETICHU MPEBPAIICHHUS, BBIXOABI IIPOAYKTOB,
CEJICKTUBHOCTHU, KOHEUHbI U PaBHOBECHBII COCTaB
POTYKTOB XUMHUYECKOTO MPOLIECCa, UCIOIb3YS
MaTeMaTu4ecKue MOJIeNId PeaKTOPOB, BHIOIHSTh
[pacy€Thl OCHOBHBIX ITAPAMETPOB XMMHYECKOTO
npoliecca, aHaTM3UPOBaTh IPUUYHUHBI OTKIIOHEHHH
3aJJaHHBIX TAPAMETPOB B PEAKTOPE U
(bopMyIUpOBaTh PEKOMEHIALIUH T10 MOJIEPIKAHUI0
napaMeTpOB TEXIIPOIEcca B HEOOXOAUMBIX
npezaenax Mmeer npakTHUeCKUid OIBIT: COCTABICHUS
MaTepHaIbHOIO U TEMJIOBOIO OajlaHCa XMMHYECKOIO
nporecca

dusznueckue METOAbI UCCIICAOBAHUA U
IIPOrpaMMHBIC CPCACTBA HA OCHOBC UCKYCCTBCHHOI'O
MHTCIIJICKTAa

3HaeT: COBPCMCHHLIC Cl)I/ISI/I‘leCKI/Ie MCTOJbI
HCCJICAOBAaHUA, BOBMOXHOCTHU, OT'PAHUYCHUA
MCTOAOB, OCHOBHBIC ITPHUHIUIILI PCHICHHA O6paTHbIX

3a1a4 C MCITOJIb30BAHUCM COBPEMCHHBIX




WH(POPMAITMOHHBIX TEXHOJIOTUN, OCHOBHBIC
MPUHIIUAIIBI PpaOOTHI COBPEMEHHOTO
MCCJIEIOBATEIHCKOTO 000PYIOBaHMS YMEET:
BBIOpATh (DU3UYCCKHUI METO UCCIICIOBAHUS IS
ONTUMATBFHOTO PEIICHUS TIOCTABICHHOW 3a/1auu
XUMHYECKON HAIPaBICHHOCTH, COCTABIIATh
QITOPUTM JIJIsl peIIeHHs] OOpaTHBIX 3a/1a4 Ha
MpUMEpPEe COBPEMEHHBIX MCCIIET0BATEIIbCKIX
MeTo10B MIMeeT MpakTUYeCKUil OIbIT: 00pabOTKH
CHEKTPOCKOITUYECKUX U CIICKTPOMETPHYESCKHIX
TTaHHBIX, UCIIOJL30BAHUS COBPEMEHHOW anmapaTypbl
TIPH TTPOBEJICHUH HAYYHBIX MCCIICIOBAHUI B 00JIACTH
XUMHWH

Komutonguast XuMust

3HaeT: SKCIEpPUMEHTAIbHBIE METO/Ibl UCCIIEIOBAHMUS
CBOWCTB JUCIICPCHBIX CUCTEM, COBPEMCHHBIC
NpEeACTaBICHUS O JUCIIEPCHOM COCTOSIHUU
BEIECTBA, (PAKTOPHI YCTOMYMBOCTH TUCTIEPCHBIX
CHCTEM, UX 0cOoOble CBOWCTBA, 3HaUCHHE
IMOBCPXHOCTHBIX SIBIICHUH UIA OIITUMU3AallUU U
MHTEHCU(PUKAIIMY TEXHOIOTUYECKUX MPOIIECCOB B
IMPOMBITIIIJICHHOCTH VYmMmeer: oJry4aTtb JUCIICPCHBIC
CHCTEMBI U M3y4aTh UX cBocTBa Mmeer
HpaKTI/I‘IeCKI/II\/'I OIIBIT: IMIJIAHUPOBAHUA U IMTPOBCACHHUA
UCCIIEIOBaHNS CBOWCTB IUCIIEPCHBIX U KOJIJIOWIAHBIX
CHCTEM C PUMEHEHHEM COOTBETCTBYIOIIETO
00opyioBaHus U MPUOOPOB, 0OPAOOTKH
OKCIICPUMCHTAJIBHBIX PE3YJIBTATOB C
UCIIOJIb30BAaHHEM METOJIOB MaTeMaTHYeCKON
CTAaTHUCTHUKU

AHanuTHYECKasT XUMHS

3HaeT: MPUHLIUIIBI CTPYKTYPUPOBAHUS OTUETA 11O
WCCJIEIOBAHUSM, CBS3aHHBIM C aHAJTUTHYECKUM
orpeieNieHUEM, OCHOBHBIC TPEOOBAHUS K €TO
HAMMCAaHHUI0, METPOJIOTUYECKHE OCHOBBI
XUMHWYCCKOI'O aHaJIn3a, OCHOBBI XUMHUYCCKHUX U
(U3UKO-XUMUYECKUX METOJIOB aHANIN3a, PACUETHHIE
n T’pa(i)I/ILICCKI/IC MCTOAbI PCIICHWA THUIIOBBIX 3a1a4
QHATUTUYECKOW XUMHH, TPAKTUKY
TPaBUMCTPHUYCCKOTO, TUTPUMECTPHUICCKOTIO,
KHUHETUYECKOTO0, JIEKTPOXUMHUYECKOTO,
XPOMATOTrpapUIECKOTO B CIIEKTPOCKOITUIECCKOTO
METOJIOB aHaJIHM3a YMEET: COCTaBIISITh OTUET O
[pe3ysbTaTax padoThl B aHATMTHYECKOM JIabopaTtopun
U KOPPEKTHO MPEACTABIATH PE3YIBTAT
QHAJTMTUYECKOTO OTIPEICIICHUS, OIICHUBATh
MPUTOAHOCTH U IOCTOBEPHOCTh METOJUKU aHAIN3A,
00pabaThIBaTh Pe3yabTaThl aHATN3a B COOTBETCTBUH
C aTTeCTOBAHHON METOAUKOM, SKCIIEPUMEHTATIBHO
PCAaIN30BaThH MPOIMKUCh METOAUKHU aHAJIN34, BI)I6paTI)
XUMHYECKUI U PUBNKO-XUMUYECKUI METOT
aHaJIM3a B COOTBETCTBUH C OCOOCHHOCTHIO 00BEKTA
uccienoBanus MiMeer NpakTUYECKHA OTIBIT:
00BSICHEHNS aHAIIUTUYECKUX CUTHAJIOB U Bannnaunﬁ
METOAMK aHalln3a, TPOBEIACHHS CTaTUCTHUYECKOM
00pabOTKU M KOPPEKTHOTO MPEICTABICHUS
QHATUTUYECKUX PE3yJbTaToOB, OOpaIeHHSI C

1a00paTOpHOM U MEPHOM MOCYIOH,




AHAJIMTUYCCKUMU BECaMHU, CTAHAAPTHBIMHA
AHAJINTHYCCKUMH an6opaMH, PEIICHUS TUIIOBBIX
3a1a4 aHAJTUTHISCKOM XHUMHH, UCTIOJIb30BaHHUA
XHUMHUYCCKHUX U (bHSI/IKO-XI/IMI/ILICCKI/IX METOAOB
aHaJIn3a U1 pCICHUS UCCIICAOBATCIIbCKUX U
TCXHOJIOTUYCCKHUX 3aaa4d

[Tpon3BoCTBEHHAs MPaKTHKA (OPHEHTUPOBAHHAS,
g posas) (4 cemectp)

3HaeT: BUIBI CHIPbSI U TOTOBOM MPOAYKIIMH
NPEINPUATHN XUMUYECKON HAIIPABJIEHHOCTH,
OCHaIlleHUEe XUMUKO-aHaJTUTHUECKUX JabopaTopuii,
TUIIOBbIE METOIMKU TOATOTOBKU P00 U MPOBEACHUS
QHAJIM30B B 3aBUCUMOCTHU OT ClieUu(UKU
BBITIOTHSIEMBIX PaboT, 001acT u chepsl cBoEH
Oymytiei mpodecCHOHATBHON ACSITENHHOCTH,
npo¢uIbHbIE TPEANPUATHS, OPraHU3AlINY,
1a00paTOpUU B pErHOHE YMEET: OCYIIECTBIATh
MOUCK UH(POPMAIIUH O CTIEU(HUKE BBITOIHAEMBIX
paboT, TEXHOJIOTHYECKHUX MPOLIecCcax, BXOAAMINX B
[IPOM3BO/ICTBEHHBIN LIUKJI NIPEANPUATAN PETHOHA,
HaMpaBJIECHHOCTH PaOOThl XUMUKO-aHATUTHYECKUX
maboparopuii Ha 3TUX NpeanpusATHsIX Mmeer
MPAKTHYECKHUM ONbIT: POPMUPOBAHUS OTUETA
3a1aHHOI (POPMBI C HCTIONB30BAaHUEM HMEIOLIECs
uHGbOpMauu

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6mmast Tpya10€eMKOCTh JUCHUILUIMHBI cOcTaBiseT 4 3.¢., 144 4., 80,5 4. KOHTaKTHOM

paboThI
Pacrnpenenenue nmo cemectpam
N Bcero B Hacax
Bun yuebuoid padots: 4acoB Homep cemectpa
8
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 144 144
AyoumopHhvie 3auamusi: 70 70
Jlexuuu (JI) 28 28
[TpakTdeckue 3aHATUS, CCMHHAPHI U (FJTH) IPYTHE BHIIBI 0 0
aymuTopHbIX 3aHaTHi (I13)
JlabGopatopusbie pabotsl (JIP) 42 42
Camocmosmenvras paboma (CPC) 63,5 63,5
[ToaroToBka K BBITOJHEHUIO JIAOOPATOPHBIX paboOT 15 15
[ToaroroBka OT4ETOB 10 JIAOOPATOPHBIM paboTam 18 18
ITonroroBka Kk KOHTPOJIBHBIM paboTam 10 10
IlonroroBka K aK3aMeHy 20,5 20.5
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 10,5 10,5
By koHTpos (3a4eT, aud.3a4et, IK3aMeH) - 3K3aMEH

5. Conep:kaHue IMCUUNIMHBI

Ne

basena HaumeHnoBanue pa3nenoB AUCHUTUIHHBI

OO0beM ayIUTOPHBIX 3aHITHH MO BUJIaM B

qacax




Bcero JI 113 JIP
1 |O6mue BOmpOoCHl AIEKTPOXUMHUYECKOTO aHaN3a 16 10 0 6
) PaBHOBECHBIE METOBI ANEKTPOXUMHUYECKOTO 18 6 0 12
aHaJIM3a
HepaBHOBECHBIE METO/IBI 3JIEKTPOXUMHUYECKOTO
3 26 8 0 18
aHajan3a
4 |[IuHamMu4ecKre METObI JIEKTPOAHATIU3a 10 4 0 6
5.1. Jlekuuu
Ne Ne Koa-
HanmeHnoBanue wim KpaTkoe coAep:KaHue JEKIIMOHHOTO 3aHITHS BO
NeKIHUH|pas3aesa
4acoB
1 1 Beenenune B anekTpoaHaauTHKy. [loHATHE 351eKTpoia U AJIEKTPOIHOTO MOTEHIIHAA. )
DNEKTPOXUMUYECKUI TOTEHIHAII. DJIEKTPOXUMUYECKAs peakLys.
TepMoauHaMuKa 3IEKTPOXUMUYECKHUX MporeccoB. CTpoeHHe ABOMHOTO
2 1 |pekTpudeckoro cios. DIEeKTPOXUMHUECKOE paBHOBECHE Ha TPaHMIIE pa3zeia 2
MeTasul/pacTBop. YpaBHeHue HepHcra.
3 1 KuHeTnka 3eKTpoXuMHUeCcKUX mpoueccoB. CKOPOCTh ANEKTPOXUMUYECKON )
peakiuu. Teopust 31MEKTPOXUMUYECKON KUHETUKU: 3aKoH batnepa-Donbmepa.
4 1 Ilepenoc Bemecrtsa. YpaBHeHue nepenoca Hepuera-Ilnanka. Murpanus. 2
[uddysus. CranmoHapHBIA U IEPEXOTHBIN PEKUM.
5 1 CrannoHapHble KpUBBIE INIOTHOCTh TOKA - ToTeHIHan. O0paTtruMmele, )
KBa3HOOpAaTUMBbIE U HEOOPATUMBIE CUCTEMBI.
[ToTeHIIMOMETPHS U TOTEHIIMOMETPUUECKHI aHaIu3. MeTauimyeckue u
6 2 |MeMmOpaHHBIE ANEKTPO/Ibl. Teopust MeMOpaHHBIX TOTEHIIMATIOB HOHCEIEKTUBHBIX 2
PIIEKTPOAOB.
DIIEKTPOJIBI C )KECTKOW MaTPULIEN —CTEKIISTHHBIE AJIEKTPOBL. DIEKTPOIBI C
7 5 KPUCTAITUYECKON MEMOPaHOU. DIEKTPOABI C MOJABHKHBIMH HOCUTEIISIMHU: ’
ra304yBCTBUTENbHBIE, OOCEHCOPBI, IOJIEBBIE TPAH3UCTOPHI, MYJIBTHUCEHCOPHBIE
CHUCTEMBI.
MeTobl IPSMOM TOTEHIIMOMETPUU. MeTo1bl TOTEHIIMOMETPUYECKOTO TUTPOBAHUS
8 2 |c HEMOJSPU3OBAHHBIMU U TOJISPU3OBAHHBIMU JIEKTPOIaMH. ABTOMAaTHUECKHE 2
TUTPATOPBL.
TeopeTnyeckue ocHOBBI BolbTamnepoMmeTpun. Kiaccudukanys MeTo0B.
9 3 DNEKTPO/Ibl, MPUMEHSIEMBIE B BOJIbTaMIIEpoOMeTpru. BonsrammnepomeTpusi ¢ )
XUMHUYECKH MOAU(PHUIIMPOBAHHBIMU 3JIeKTpoAaMu. OTHOPA30BbIE IEKTPOABI U
DIIEKTPOJIBI M3TOTOBIEHHBIE TTI0 TEXHOJIIOTUH Screen-printing.
10 3 [TocTossHHOTOKOBAst HOpMaJIbHAsI UMITYJIbCHAs nossiporpadust. Auddepenunansuas )
uMIyibcHas nossiporpadus. [lepeMeHHOTOKOBAs BOJIBTaMIIEPOMETPHSL.
1 3 BonbramnepoMeTpus ¢ TBEpAbIMU AMEKTpoAaMu. Bpalaromuiics: AMCKOBBIN >
hiiekTpoA. BonbTamnepoMeTpus ¢ yabTPaMUKPOIIEKTPOIAMH.
WuBepcuonnas Bonsrammnepomerpus (MBA). AHonHas ”HBEpCHOHHAS
12 3 |Bomprammnepomerpusi. KaronHas muHBEpCHOHHAs BOJIBTaMIIEPOMETPHSL. 2
ACOpOIMOHHAS MTHBEPCUOHHAS BOJIBTAMIIEPOMETPHSL.
DJEKTPOXUMUYECKHUE AETEKTOPHI B MPOTOYHBIX METOJAX AHAJIN3A.
13 4  |AMnepoMeTpHuuecKHe, MOTEHIINOMETPUYECKIE, KOHAYKTOMETPUUECKUE U 2
KYJIOHOMETPUUYECKHUE JETEKTOPHI.
14 4 Karmmnsipablid 30HHBIN 25iekTpodopes. Teopust MmeTona, anmaparypa u )

AHAJTIUTUYCCKUC XapPAKTCPUCTUKH.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI




He npenycMoTpenbt

5.3. JIabopaTropHbie padoThI

Ne Ne Koz-
HaunmeHnoBanue wim KpaTkoe CoAepskaHue 1adopaTopHOi padoThI BO
3aHATHA|pa3IeNna)
4acoB
PaGoTta Ha yueOHO-HCcle0BaTeIbCKOM KoMILiekce «dkotecT-BA-HUPy.
1 1  |MccnenoBaHue 3JIEKTPOIHBIX MPOIIECCOB METOJJOM BPAIAIOIIErocs JUCKOBOTO 6
HIIEKTPOJIA.
Pabota Ha pH-MeTpe «Okcnepr-pH». Onpenenenne KUCIOTHOCTH pacTBOPOB C
2 2 |UCTIONB30BaHMEM YHUBEPCAIBbHOM Oy(epHON CMECH MPOTOIMTOB B KaUYeCTBE 6
peareHra
Pabota Ha ananu3atope xuakoctu «xcnept-001».Onpenencnue
3 2 |METpOJIOrMYECKUX XapaKTEPUCTUK METOIUK MPSIMOTO NOTEHIIMOMETPHUECKOTO 6
OTIpe/ieTICHUs] aHMOHOB U KAaTHOHOB B BOJIE.
4 3 Pabota Ha ananu3atope meTamioB «Okcnept-BAy». MaBepcronHast 6
BoJIbTamnepoMeTpusi. CriocoObl ONTHMH3AINH YCIOBUN aHAIN3A.
PaGora Ha aHanuzarope MeTamnoB «JkcnepT-BA». OnpeneneHre MaccoBon
5 3 |KOHIEHTpAIlM¥ MOHOB IIMHKA, KaJAMUs, CBUHIIA U MEIN B TUTHEBOM BOJIE METOJIOM | 6
WHBEPCHUOHHOM BOJIETAMIIEPOMETPHUH.
6 3 Pabora Ha AHATH3ATOPE KYJIOHOMETPHIECKOM «Qxcnept-006%». OnpeneneHue 6
CyMMapHOM aHTHOKCUAAHTHOM aKTUBHOCTHU MUIIEBBIX MPOYKTOB
7 4 Pabota Ha cucreme KanwuisipHoro sekTpodopesa «KAIIEJIb-105M». 6
Onpenenenre MacCOBOM KOHIEHTPALUK HEOPTaHUYECKUX aHHOHOB BOJIE.
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Brimonuenne CPC
Cnucok JutepaTypsl (C yKa3aHHEeM Kon-
[Togsun CPC pasnenos, riaB, cTpanuil) / cceiika Ha  |{CemecTp| BO
pecypc JacoB
1. {amackuH, b. b. Dnexrpoxumus YueO.
mocobwue 115 By30B 1o crielt." Xumus". - M.
Bricmias mkona, 1987. - 295 ¢. wn. (I'n. 6 c.
233-286, I'n. 9 c. 471-559). 2. OcHOBBI
aHanutudeckor xumuu K. 2 Metoasl
xumudeckoro ananu3a/E. H. Jlopoxosa, B.
. ®aneesa, T. H. [llexoBuosa u ap. B 2 kH.
[Tox pen. FO. A. 3ono0toBa. — 2-e u3m.,
nepepal. u gomn. - M.: Briciias mikona, 1999.
—493,[1] c. (I'm. 10.1-10.4 c. 121-189). 3.
[ToaroroBka K BhIMONHEHHIO JTabopaTopHbix (Xenue, I [Tonsporpadus u 3 15

padot

BOJIETaMIIepoMeTpus. TeopeTuaeckue
OCHOBBI M aHAITUTUYECKAs MPAKTHKA:
yueOHoe nmocooue / I'. Xenre ; mox
penakuuei A. . Kamenesa ; nepeBoj ¢
Hemenkoro A. B. I'apmama, A. 1. Kamenena.
— 3-e u3a. — Mockaa: Jlabopatopust 3HaHMIA,
2017. —287 ¢. — ISBN 978-5-00101-509-3. —
TekcT: 31eKTpOHHBIN // JIaHb: 31I€KTPOHHO-
onbauoreunas cucteMa. — URL:
https://e.lanbook.com/book/94136. (I'n. 2 c.
31-73,T'n. 5. C. 172-195). 4. TonoBanos, B.




N. OU3MKO-XUMUYECKHUE METO/IbI aHAJIN3A.
DIEKTPOXUMUYECKHE METOIbl aHAIN3a
[Texcr] yueb. mocobue ams j1ad. paboT 1o
Harnpasyieauto 020100.62 "Xumus" B. U.
[onoBanos, 1. B. Nnses ; KOx.-Ypadn. roc.
vH-T, Kad. Ananut. xumus ; FOYpI'VY. -
Uensounck: Uznarensckuii Llentp FOYpI'Y,
2013.-94, [1] c. un.

[loaroToBKa OTYETOB 110 JJAOOPATOPHBIM
pabotam

1. Jamacku, b. b. Dnexrpoxumus Yueo.
nocobue a7 By30B 110 crerl. "Xumus'". - M.:
Bricias mkona, 1987. - 295 ¢. un. (I'm. 6 c.
233-286, I'n. 9 c. 471-559). 2. OcHOBBI
anauTudeckoil xumuu Ka. 2 MeTtoab!
xumuueckoro ananuza/E. H. Jlopoxosa, B.
N. ®aneena, T. H. lllexoBuosa u ap. B 2 kH.
[Ton pen. O. A. 3onotoBa. - 2-€ u3n.,
nepepad. u gomn. — M.: Bricias mikona,
1999.-493,[1] c. (I'n. 10.1-10.4 c. 121-
189). 3. DNeKTPOXUMUYECKHE METOBI
aHanu3a. JJabopaTopHBI MPAKTUKYM :
yaeOHoe mocooue nyst By30B / JI. K.
Heynauuna, FO. C. Iletposa, H. B. Jlaku3a,
E. JI. JlebeneBa. — Mocksa : M3gareiascTBo
[Opaiit, 2024. — 133 c. — (Bricuee
obpazoBanmne). — ISBN 978-5-534-10912-2.
— TexcT : PneKTpOoHHBIH //
O6pa3oBarenbHas wiardgopma FOpaiit
[caiit]. — URL:
https://urait.ru/bcode/540249. (c. 18-20, c.
117-131). 4. Uuses, U. B.
MeTponoruyeckas 00padboTKa pe3yJbTaToB
XUMHYECKOTO aHaln3a [ DNeKTPOHHBIN
pecypc] : yaeb. mocodbue / U. B. Unses, E.
. Janununa ; FOx.-Ypain. roc. yu-T, Kad.;
HOVYpI'V.
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[TonroroBka K KOHTPOJILHBIM paboTaM

1. Jamacku, b. b. Dnexrpoxumus Yueo.
nocobue A By30B 110 crier." Xumus". - M.:
Briciias mkona, 1987. - 295 ¢. un. (I'1. 6 c.
233-286, I'n. 8 c. 411-448,I'n. 9 c. 471-559).
2. OcHOBBI aHaTUTHYEeCKOW XxuMuu KH. 2
MeTtonsl xumuueckoro anann3a/E. H.
[lopoxoBa, B. 1. ®aneena, T. H. [llexoBosa
u 1p. B 2 xu. Ilog pen. 1O. A. 3onorosa. - 2-
e u3M., mepepad. u jom. - M.: Beiciias
mkona, 1999. - 493, [1] c. (I'm. 10.1-10.4 c.
121-189). 3. Jlykomckuii, 1O. 5. ®uznko-
XUMHYECKUE OCHOBBI ANIeKTpoxumMuu [ Tekcr]
y4eOHUK JJI XUM. U XUM.-TEXHOJI.
cnenuanbHocTel By30B 0. A. JIykomckuil,
1O. 1. TamOypr. - JlonronpyaHbIii:
Wutennexrt, 2008. - 423 c. un. (I'm. 28 ¢. 197-
202, I'n. 30-33 c. 208-233, I'n. 34-37 c. 235-
270, I'm. 47-51 ¢.339-367). 4. bentoctuH, A.
A. IloreHmoMeTpusi: PU3NKO-XUMUUECKUE
OCHOBBI U IPUMEHEHU: yueOHoe nocobue /

A. A. bemoctun. — Cankt-IletepOypr:

10




Jlanb, 2015. — 336 c¢. — ISBN 978-5-8114-
1838-1. — TekcT: anexkTpoHHbIi // JIanb:
DIIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/60646.
(I'm. 6 c. 112-130, I'n. 7.4 c. 181-205,I'n. 7.5
c. 205-226, I'n. 8 ¢.228-239). 5. Xenue, I.
[Tonsiporpadus ¥ BOITAMIIEPOMETPHSL.
TeopeTnyeckne OCHOBBI M aHATTUTHYECKAs
npakTuka: yaeOHoe nmocoodue / I'. Xenrie; mox
penakiuen A. M. Kamenesa; nepeBo ¢
Hemenkoro A. B. I'apmama, A. 1. Kamenesa.
— 3-e u3n. — Mockaa: JlabopaTtopust 3HaHHIA,
2017.—287 c. — ISBN 978-5-00101-509-3. —
TexcT: anmekTpoHHbIH // JIaHb: JIeKTpOHHO-
oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/94136. (I'1. 2 c.
31-73,Tn. 5. C. 172-184, 195-197, 203-210).

[ToaroroBka K sK3aMeHY

1. {amacku, b. b. Dnexrpoxumus Yueo.
mocobwue 115 By30B 1o crielt." Xumus". - M.
Bricmas mkona, 1987. - 295 c¢. uwn. (I'n. 6 c.
233-286, I'n. 8 c. 411-448, I'n. 9 c. 471-559).
2. OcHOBBI aHanUTHYECKOW Xxumuu K. 2
MeTtonnl xumuueckoro anannsa/E. H.
[lopoxoBa, B. 1. ®aneesa, T. H. [llexoBosa
u ap. B 2 xu. [Tox pen. 0. A. 3omorosa. - 2-
e u3a., mepepad. u gom. - M.: Beicias
mikona, 1999. - 493, [1] c. (I'n. 10.1-10.4 c.
121-189). 3. Jlykomckuii, 1O. 5. ®uznko-
XUMHUYECKHE OCHOBBI AEKTpoxumuu [ Tekcr]
YUEOHUK JUIS XUM. U XHM.-TEXHOJL.
crienuanbHocTer By30B [O. A. Jlykomckuid,
tO. /1. 'amOypr. - JlonronpyaHslii:
WNuremnexr, 2008. - 423 ¢. un. (I'n. 28 ¢. 197-
202, I'm. 30-33 c. 208-233, I'n. 34-37 c. 235-
270, I'n. 47-51 ¢.339-367). 4. Metoasl u
TOCTHIKEHUSI COBPEMEHHOW aHAJIMTUYECKOU
XUMHUH: yueOHuk Juist By30B / I K.
bynnukos, B. 1. Bepmunun, I. A. EBTiorun
[v np.]; mon penakmueit B. U. Bepmuauna. —
Canxkr-IlerepOypr: Jlans, 2020. — 588 c. —
ISBN 978-5-8114-5630-7. — Texkcr :
AIEKTPOHHBIH // JIaHb : JEKTPOHHO-
O6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/152586. (I'1.
4.1-4.4 c. 108-133). 5. Xenue, I.
[Tonstporpadus u BonbTaMIepoMeTpusi.
TeopeTnueckne OCHOBBI M aHATUTHYECKAs
MpaKTHKaA. [ DJIEKTPOHHBINA pecypc] —
DJIEKTPOH. 1aH. — M.: M3naTenscTBO
"JIaboparopus 3Hanuit", 2014. — 283 c. (I'n.
2c¢.31-73,In. 5. C. 172-184, 195-197, 203-
210). 6. bemoctun, A.A. IloreHnmomeTpus:
(U3UKO-XUMUYECKHE OCHOBBI U
MpUMEHEHUs. [ DIEKTPOHHBIN pecypc] —
OnexTpoH. nad. — CIIO. : Jlanp, 2015. — 336

c(ITn. 6c¢. 112-130, I'n. 7.4 c. 181-205, I'n.

20,5




7.5 ¢. 205-226, Tn. 8 ¢.228-239). |

6. DOoHJ OLIEHOYHBIX CPEACTB IJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0cCBO€HMsI 00pa30BaTEIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonoskeHreM 0 OalTbHO-PEUTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIFTaTOB
y4eOHOM IeSITEIFHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabHubie meponpusitusa (KM)

Ne | Ce-
KM |mectp

Bun
KOHTPOJISI

Hazsanue
KOHTPOJIBHOTO
MEPOTIPUSTHS

Bec

Makc.
Oamt

[Mopsinok HauncneHus 6ayIoB

Yuu-
THIBA-

eTCs B
[TA

Texymumii
KOHTPOJIb

KontponpHas
paborta Nel

0,08

5 6amioB: OOy4JarOIINIICs BBITIOTHUIT
paboTy 6e3 omMbOK U HEIOUETOB B 00BEME
HE MEHbIIIE, YeM ObUIO OCBEIICHO Ha
TIEKIIMOHHBIX 3aHATHUSX.

4 Ganta: OOy4aromuiics BBIIOIHUI paboTy
MOJIHOCTBIO, B 00bEME HE MEHBIIIE, UeM
OBLTO OCBEIICHO Ha JICKIIUOHHBIX 3aHATHUSX,
HO JTOIYCTHII B HEell He OoJiee OHOM
HEeTpy0o0il OIMOKHN U OJHOTO HEI0UYeTa, WIIH
He 0oJiee IBYX HEI0YEeTOB.

3 6anna: OOyuarouuiicss NpaBUIbLHO
BBLITIOJTHII He MeHee 2/3 Bcel paboThl
W/WTH TOITYCTHIT He O0Jiee 0HOU TpyOoit
OLIMOKH U JIByX HEJJOUYETOB.

2 Oamta: OOy4aromuics IpaBUIBHO
BBLITIOJTHII MeHee 2/3 Bceil paboThl u/uiu
oty cTit 6osee oaHOH rpy0oii OmmoOKH 1
IBYX HEI0YETOB.

1 6amn: OOydJaroUIHiAcs JOMYCTHIT YHACIO
OLIMOOK M HEZI0UETOB IPEBOCXOAIIEE
HOPMY, IIPH KOTOPOH MOXKET OBITH
BBICTABJICHA OLIEHKA «2 OaJiay.

0 6aytoB: Pabora He claHa.

OK3aMCH

Texymnii
KOHTPOJIb

KontponsHas
pabota No2

0,08

5 6ammoB: OOyUarONIUIICs BHITTOTHUIT
paboTy 6e3 omrOOK U HEOUYETOB B 00bEME
HE MEHbIIIE, YeM ObUIO OCBEIICHO Ha
TICKITMOHHBIX 3aHATHUSIX.

4 6arma: OOydaroUIHiAcs BBITOTHII paboTy
MOJTHOCTHIO, B 00beMe HE MEHBIIIE, YeM
OBLITO OCBEIICHO HA JICKIIMOHHBIX 3aHITHSIX,
HO JIONTyCTHJI B HEW He OoJiee 0THOM
HEerpy0oil OIMOKHN U OJHOTO HEJ0UeTa, WIIH
He 0oJiee BYX HEIOUETOB.

3 6amna: OOyyaromuics MpaBMUIEHO
BBITIOJTHUJT HE MeHee 2/3 Bceit paboThl
W/WTH TOTTYCTHII He OoJiee oHOU Tpy0oit
OIIMOKH U JIByX HEJJOYETOB.

2 6ayna: OOydaronuiics IPaBUIIBHO
BBITIOJTHUJI MeHee 2/3 Bceit paboThl U/nuiu
norryctuit 6osee ogHo# rpy0oii ook

OK3aMCH|




ABYX HCOOYCTOB.

1 6amn: OOydJaronMiics JOMYCTHIT YHCTIO
OIIMOOK M HEJOYETOB MPEBOCXOIAIICE
HOpPMY, TIPH KOTOPOI MOXKET OBITh
BBICTABJIEHA OLIEHKA «2 Oayiay.

0 0amoB: Pabora He cqaHa.

Texymnmii
KOHTPOJIb

KonTponpHas
paborta Ne3

0,08

5 6amnoB: OOyJarOIIHIICS BBITIOTHUIT
paboTy 6e3 oMbOK U HEIOUETOB B 0OBEME
HE MEHBIIIE, YeM OBIIO OCBEIIEHO Ha
TEKIIMOHHBIX 3aHITHUSX.

4 Gamta: OOy4varomuics BbIMOIHUI paboTy
MOJTHOCTHIO, B 00bEME HE MEHBIIIE, YeM
OBLITIO OCBEIICHO HA JICKIIMOHHBIX 3aHITHSIX,
HO JIOIYCTHJI B Hell He OoJiee OHOM
Herpyoo OMMOKH ¥ OJHOTO HEJ0YETa, WIH
He 0oJiee IBYX HEI0YETOB.

3 6amra: OOyJaronIuiicss TpaBUILHO
BBITIOJIHWII He MeHee 2/3 Bcelt paboThl
W/UNY AOIYyCTHII He 0oJiee OMHOU TpyOoi
OIIMOKHU U IByX HETOYETOB.

2 6amna: OOyJaronuiics: mpaBUIbLHO
BBITOJIHIII MeHee 2/3 Bceil paboThl u/miun
Oy CTHIT O0JIee OJTHOM Tpy0Oid OIITMOKH U
TBYX HEJIOYETOB.

1 6amn: OOy4Jaronuiics: JOMYCTHIT YHUCTIO
OLIMOOK ¥ HEJI0UETOB IPEBOCXOIAIIEE
HOpPMY, TIPH KOTOPOI MOXKET OBITh
BHICTABIICHA OLICHKA «2 OaJay.

0 0amoB: Pabora He caHa.

OK3aMCH|

Texymumii
KOHTPOJIb

KonTtponpHas
pabota N4

0,08

5 6amnoB: OOy4JarOIINIICs BBITTOTHUI
paboTy 6e3 oMbOK U HEI0UETOB B 00BEME
HE MEHBIIIE, YeM OBLIO OCBEIICHO Ha
TIEKIIMOHHBIX 3aHATHUSX.

4 Ganta: OOy4aromuiics BBIIOIHUI paboTy
MOJHOCTBIO, B 00beMe He MEHbIIIE, UeM
OBLTO OCBEIICHO Ha JICKIIMOHHBIX 3aHATHUSX,
HO JIONYCTHJI B HEell He OoJiee oiHOM
HerpyOoi omMOKN ¥ OJHOTO HEJ0YETa, WIH
He OoJiee IBYX HEJJOUETOB.

3 6amra: OOy4aronIuiicss mpaBUILHO
BBITOJIHWII HE MeHee 2/3 Bcelt paboTbl
W/Unu AOMYCTHI He 0oJiee OMHOU TpyOoi
OLIMOKH U JIByX HEJJOUYETOB.

2 6amna: OOyJaronuiics: mpaBUiIbLHO
BBITOJIHWII MeHee 2/3 Bcell paboThl n/unu
oy cTri1 6osiee 01HOM rpyOoi OIMOKYU U
IBYX HE/I0YETOB.

1 6ann: O6y4aromuics JOMYCTUI YUCIIO
OLIMOOK M HEZI0UETOB IPEBOCXOIAIIEE
HOPMY, IIPH KOTOPOH MOXKET OBITH
BBICTABJICHA OLIEHKA «2 Oaiay.

0 OamoB: Pabora He caHa.

OK3aMCH|

Texymui
KOHTPOJIb

KonTponbHas
paborta No5

0,08

5 6amioB: OOy4JarOIINIICs BBITTOTHUI
paboTy 6e3 OmMOOK U HETOYETOB B 00bEME
HE MEHbIIIE, YeM ObUIO OCBEIICHO Ha

JICKITMOHHBIX 3aHATHAX.

ODK3aMCH




4 6asna: OOydaroUIHiics BBITOTHII paboTy
MOJTHOCTBIO, B 00beMe HE MEHBIIIE, YeM
OBLIO OCBEIICHO Ha JICKIIMOHHBIX 3aHSITHUSIX,
HO JIOITyCTHJI B HEW He OoJiee 0THOM
HerpyOOi OIMOKH ¥ OJTHOTO HEeJ04eTa, U
He 0oJiee ABYX HEIOYETOB.

3 6amna: OOyyaromuics MpaBUILHO
BBITIOJTHUJT HE MeHee 2/3 Bceit paboThl
W/WTH TOIYCTHII He OoJiee o HOU Tpy0oit
OIIMOKH U JIByX HEJIOYETOB.

2 6ayna: OOyyaronuiics: IPaBUIIbHO
BBITIOJTHUJT MeHee 2/3 Bcelt paboThl W/uimu
orycTui 6osee ofHO rpy0oii omMoOKH 1
TBYX HEIOYETOB.

1 6amn: OGydarouuiics JOMYCTHIT YHUCIIO
OMMOOK ¥ HEJIOUETOB TPEBOCXOIAIICE
HOpPMY, TIPU KOTOPOI MOXKET OBITh
BHICTABJICHA OIIEHKA «2 Oaiay.

0 6amtoB: Pabora He craHa.

Texymui
KOHTPOJIb

KonTponbHas
pabota Ne6

0,08

5 6amnoB: OOy4aromuiics BHITOIHUII
paboTy 6e3 omnOOK U HETOUETOB B 00bEME
HE MEHbIIIe, YeM ObLIO OCBEIEHO Ha
TIEKITMOHHBIX 3aHATHUSX.

4 6asna: OOydaronuiics BBITOTHUI paboTy
MMOJTHOCTHIO, B 00beMe HE MEHBIIIC, YeM
OBbLIO OCBEIIEHO Ha JIEKIIMOHHBIX 3aHATHUSAX,
HO JIOITyCTHJI B HEW HE OoJiee OTHOM
Herpy0oif OIMOKK U OAHOTO HEeloueTa, NN
He 0oJiee ABYX HETOYETOB.

3 6amna: O6yyaromuiics MpaBUILHO
BBITIOJTHIII HE MeHee 2/3 Bcel paboThl
W/WTHA TOMYCTHII He OoJiee o HOU Tpy0oit
OIIMOKH U IByX HEJIOYETOB.

2 6ayna: OOydaronuiics IpaBUIIbHO
BBITIOJTHUII MeHee 2/3 Bcell paboTsl u/unu
norycTu 6osee oHOH rpy0oii oMok 1
TBYX HEIOYETOB.

1 6amn: OGydarouuiics JOMYCTHIT YUCIIO
OMMOOK ¥ HEJI0UETOB TPEBOCXOIAIICE
HOPMY, IIPH KOTOPOH MOXKET OBITh
BHICTABJICHA OIIEHKA «2 Oaiay.

0 6amnoB: Pabora He craHa.

DK3aMCH

Texymni
KOHTPOJIb

KontponpHas
pabota Ne7

0,08

5 6amnoB: OOy4aromuiics BHITOIHUII
paboTy 0e3 OIMOOK U HEOUETOB B 00bEME
HE MEHbIIIe, 4eM OBbLIO OCBEILEHO Ha
TIEKITMOHHBIX 3aHATHUSX.

4 6anna: OOyyaroUiics BBITOTHUI paboTy
[MOJIHOCTEIO, B 00bEeMe HEe MEHBIIIE, YeM
OBbUIO OCBEIIEHO Ha JIEKIIMOHHBIX 3aHATHUSAX,
HO JIONTyCTHJI B HEW He OoJiee oTHOM
HerpyO0oif OIMOKH U OAHOTO HEeloueTa, NN
He OoJiee ABYX HE0YETOB.

3 6amna: O6yyaromuiics MpaBUILHO
BBITIOJTHUII HE MeHee 2/3 Bcel paboThl
W/WTHA JOMYCTHII He Ooiee oHOU Tpy0oit
OIMOKH U JIByX HEJIOYETOB.

OK3aMCH




2 6ayna: OOyyaronuiics: IPaBUIIbHO
BBITIOJTHUJT MeHee 2/3 Bcelt paboThl u/uimu
orycTui 6osee oHO rpy0oii oMok 1
TBYX HEIOYETOB.

1 6amn: OOy4arouuiics JOMYCTHIT YHUCIIO
OMMOOK ¥ HEJIOUETOB TIPEBOCXOIAIICE
HOpPMY, TIPU KOTOPOI MOXKET OBITh
BHICTABJICHA OIIEHKA «2 Oaiiay.

0 6amtoB: Pabora He craHa.

Texymnii
KOHTPOJIb

JlaGoparopHas
pabora BrogHoe
3aHITHE

0,02

2 6ayna: OOyyaronuiics mokasain
OTJINYHBIE 3HAHUS 110 TEXHHUKE
0€301acHOCTH MPH BBIMOJIHEHUH
mabopaTopHBIX PadoT,
HIIEKTPOOE30MaCHOCTH U TIOKAPHOM
0€30MacHOCTH.

1 6amn: OOy4aromuiicss OTBETUII Ha BCe
BOIIPOCHI 110 TEXHUKE 0€30MaCHOCTH TIPH
BBITTOJIHEHUH J1a00paTOPHBIX padoT,
HIIEKTPOOE30MaCHOCTH U TOXKAPHOM
0€301acHOCTH, HO JOIMYCTHJI IIPU OTBETE
HEKOTOPbIE HETOYHOCTH.

0 6amnoB. OOyyaronHiics 0TCyTCTBOBAJ Ha
3aHSTHH.

OK3aMCH

Texymui
KOHTPOJIb

JlaGopatopHas
pabota Nel

0,07

Kpurepuu oLieHKH TEOPETHYECKON
MOATOTOBKH U MPAKTHYECKOTO BHITOTHEHUS
mTabopaTopHOM paboTHI:

3 6amna: 3a 4eTKyto GOPMYIUPOBKY TEMBI,
[IeJTU 1 3a71a4 JJabopaTopHOU paboTHI,
[IOJIHOE U3JIOKEHUE TEOPETUUECKUX OCHOB
paboThI, XapaKTEePUCTUKU COCTaBa OOBbEKTa
aHaJIM3a U METOAOB (CIIOCOOOB, TPUEMOB)
BBINIOJTHEHUS paboThl. [IpaBunbHOCTS (B
COOTBETCTBUHU METOAMKO) MpOBECHHE
U3MEpEHUI U PUKCHPOBAHUS MX
PE3yJIbTaTOB, IPUIIEKAHHUE,
CaMOCTOSATEIBEHOCTD BBITIOJIHEHUS paboTHI,
MOJTy4YEeHUE pe3ysbTaTa ¢ pacXokKIEHUEM OT
KOHTPOJILHOTO 3Ha4eHUs He bonee 5%.

2 6ayna: 3a GopMyIMPOBKY TEMBI, LIEJIU U
3a/1a4 1abopaTopHOI padOTHI, U3NIOKEHNE
TEOPETUYECKUX OCHOB pabOTHI,
XapaKTePUCTUKHU cOCTaBa 00BbEKTa aHaJIN3a
1 ocoOeHHOCTeH 3a1aHmii paboThl 6e3
CYILIECTBEHHBIX HeTOUHOCTEN. [IpoBeneHne
U3MEpeHUil 1 (PUKCUPOBAHUS HX
pE3yIbTaTOB ¢ HE3HAYUTEIbHBIMU
[OTPEIIHOCTSIMH, BIIaJICHHUE
HEOOXOTMMBIMHU HaBBIKAMH U TIPHEMaMHU
BBINOJIHEHHSI Pa0O0ThI, OTy4YEeHUE
pe3yibTaTa ¢ pacXoXJACHUEM OT
KOHTPOJIBHOTO 3HaueHus 6onee 5%.

1 6an: 3a 3HAaHME OCHOBHOTO
TEOPETUYECKOT0 MaTepHaa, LieiIu U 3a1a4d
0e3 ycBoeHus ero aetanel. [lpumenenune
METOIMKU aHaJIN3a C 3aMETHBIMU
METOMYECKIMH OITMOKaMH, 3HAYUTEIBHOE

OK3aMCH|




pacXOXKICHUE pe3ysbTaTa 0T KOHTPOJIBHOTO
3HAYEHUS.

0 6amnoB: 3a He 3HaHUE OCHOBHOTO
TEOPETUUYECKOT0 MaTepHalia u He
MPaBIIbHYIO (DOPMYITHPOBKY IETH U 3a/1a4.
['pyOoe HapylIeHue METOIMKH MTPOBEICHUS
aHaJIM3a WU HE BBITIOTHEHHE
TabopaTopHOI pabOTHI.

Kpurepuu onieHKH oTYETA 110
nmabopaTopHOil padore:

5 6amnoB: IlonHbI 1 TPaBUIIEHO
0(hOpMIIEHHBII OTYET (aKKYpPaTHOCTh
o(opMIIeHHsI PEe3yaBTaTOB U3MEPEHUIH,

IMIPaBUJIbHOCTH BBILII/ICJ'IGHI/II\/'I, IMPaBUJIBHOCTD

MOCTPOEHUS TPa(UKOB, MOTHAS
MEeTpOJIOTHUECKas 00paboTKa pe3yIbTaToOB
uap.).

4 6amna: [IpaBuiabHO 0(DOPMIICHHBIN OTUET
(akkypaTtHOCTb O(pOpPMIICHHUS Pe3yabTATOB
W3MEPEHUI, MPaBUILHOCTh BHIYMCICHUH,
MPaBUIBHOCTH MMOCTPOCHUS TPAPHKOB,
MMOJIHAsI METPOJIOTHYECKast 00paboTKa
[PE3yJIbTaTOB U JIp.) C HECYIECTBEHHBIMH
3aMEYaHUSIMH.

3 6amna: Hanugne ommbox B ohopMIIeHUH
oTueTa (He aKKypaTHOCTh O(OPMIICHUS
PE3yJIbTaTOB U3MEPEHUH, HECYIIIECTBEHHBIE
MOTPEIIHOCTH BHIYMCIEHUHN U MTOCTPOCHUS
rpaduKoB, HE TIOJTHAsE METPOJIOTHYECKast
00paboTKa pe3ynbpTaToB U JIp.)

2 6ayna: Hannume omm6ok B opopmiieHnn
oTyeTa (He aKKypaTHOCTh O(OPMIICHUS
pe3yJIbTaTOB U3MEPEHUHl, CYIIIeCTBEHHBIE
MOTPEIIHOCTH BHIYMCIEHUHN U MMOCTPOCHUS
rpauKoOB, OTCYTCTBHE METPOJIOTHUECKON
00pabOTKH pe3yIbTaToOB U JIp.)

1 6amn: Hannume rpyObIx ommOOK B
0(OpPMIIEHNHN OTYETa CBUJIETENbCTBYIOIINX
0 HETIOHUMAHUU CYTH PaOOTHI.

0 6amnoB: Ot4er 1o J1aboparopHoit padboTe
HE ClIaH.

10

Texymui
KOHTPOJIb

JlaGopatopHas
pabora Ne2

0,07

Kputepun oLleHKH TEOpETUYECKON
MOATOTOBKH U TIPAKTHYECKOTO BBHITTOJTHEHUS
mabopaTopHO paboTHI:

3 6anna: 3a 4eTKy0 (pOpPMYIUPOBKY TEMBI,
[eJId M 3a]1a4 JJabopaTopHOil paboThI,
[OJTHOE U3JIOKEHHE TEOPETUYECKUX OCHOB
palboThI, XapaKTEePUCTUKU COCTaBa OObEKTa
aHaJIM3a U METOZOB (CII0OCOO0B, MPUEMOB)
BBINOJIHEHUS PaOoThL. [IpaBubHOCTS (B
COOTBETCTBUHU METOIMKOW) TIPOBEICHHE
U3MEpeHuil 1 GPUKCUPOBAHUS HX
pE3YJIBTATOB, IPUIIEKAHHUE,
CaMOCTOSATEIBHOCTD BBITIOJIHEHUS paboThI,
MOJTY4YEeHUE Pe3ysbTaTa ¢ PaCXOKIAECHUEM OT

KOHTPOJIBHOTO 3HaueHus He Ooree 5%.

ODK3aMCH




2 6amna: 3a GopMyIUPOBKY TEMBI, IIEIH U
3a/1a4 J1abopaTOpHOI pabOTHI, N3TIOKEHNE
TEOPETUYECKUX OCHOB pabOTHI,
XapaKTepUCTHKHU cOCcTaBa 00bEKTa aHaIN3a
1 0COOCHHOCTEH 3aanuii paboThl 6e3
CyIIECTBEHHBIX HETOUHOCTEH. [IpoBenenue
W3MepeHU U (PUKCUPOBAHUS UX
pE3yIbTaTOB C HE3HAYUTEIbHBIMU
MOTPEIIHOCTSIMH, BIIaJICHHUE
HE0OXOMMBIMU HaBBIKAMH U TPUEMaMU
BBITIOJTHEHUS PaOOTHI, TIOTY4YCHHE
pe3ysbTaTa ¢ pacXoXJACHUEM OT
KOHTPOJILHOTO 3HaueHus 6onee 5%.

1 Gann: 3a 3HaHME OCHOBHOTO
TEOPETUYECKOTO MaTepuaia, LIeiIH U 33134
0e3 ycBoeHwus ero aeraneit. [I[pumenenue
METOIMKU aHaJN3a C 3aMETHBIMHU
METOANYECKUMH OIIMOKaMHU, 3HAaUUTEIbHOE
PacXOXKICHUE pe3ysIbTaTa 0T KOHTPOJIBHOTO
3HAYEHUS.

0 6amnoB: 3a He 3HaHUE OCHOBHOTO
TEOPETUUYECKOT0 MaTepualia u He
MPaBIIbHYIO (DOPMYITHPOBKY MU U 3a/1a4.
['pyOoe HapylIeHue METOIUKH MTPOBEICHUS
aHaJIM3a WU HE BBITIOTHEHHE
TabopaTopHOI pabOTHI.

Kpurepuu onieHKH 0TYETA 110
nmabopaTopHOi padore:

5 6amnoB: IlonHbIi 1 TPaBUIIEHO
0(hOpMIIEHHBII OTYET (aKKYpPaTHOCTh
odopmIIeHHsT Pe3yabTaTOB U3MEPEHUIH,
MPaBUJIBHOCTh BBIYUCIICHUH, TPABUIBHOCTD
MOCTPOEHUS TPa(HKOB, MOTHAS
METpOJIOTHUECKas 00paboTKa pe3yIbTaToOB
uap.).

4 6amna: [1paBuiabHO 0(DOPMIICHHBIN OTUET
(akkypaTtHOCTb O(pOpPMIICHHUS PE3yabTATOB
W3MEPEHUI, MPAaBUILHOCTh BHIYMCICHUH,
MPABUJILHOCTh TIOCTPOCHHSI TPAUKOB,
MMOJIHAsI METPOJIOTHYECKast 00paboTKa
[PE3yJIbTaTOB U JIp.) C HECYIIECTBEHHBIMH
3aMEYaHUSIMH.

3 6amna: Hanugne ommbox B ohopMIIeHUH
oTyeTa (He aKKypaTHOCTh O(OPMIICHUS
PE3yJIbTaTOB U3MEPEHUH, HECYIIIECTBEHHBIE
MOTPEIIHOCTH BHIYMCIEHUHN U MMOCTPOCHUS
rpaduKoB, HE TTOJTHAS METPOJIOTHYECKAS
00paboTKa pe3ynbpTaToB U JIp.)

2 6ayna: Hannume omm6ok B opopmiieHnn
oTyeTa (He aKKypaTHOCTh O(OPMIICHUS
pe3yJIbTaTOB U3MEPEHUH, CYIIIeCTBEHHBIE
MOTPEIIHOCTH BHIYMCICHUHN U MMOCTPOCHUS
rpaMKoOB, OTCYTCTBHE METPOJIOTHUECKON
00pabOTKH pe3ynbTaToOB U JIp.)

1 6amn: Hannume rpyObIx ommOOK B
0(OpPMIIEHHHU OTYETa CBHJIETEIbCTBYIOIINX




0 HETIOHUMAHUU CYTH PaOOTHI.
0 6amnoB: Ot4et 1o J1aboparopHoit padboTe
HE CIaH.
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Texymnmii
KOHTPOJIb

JlaGoparopHas
pabota Ne3

0,07

Kputepun oLleHKH TEOpETUYECKON
MOATOTOBKH U TIPAKTHYECKOTO BBHITTOJTHEHUS
mabopaTopHO paboTHI:

3 6anna: 3a 4eTKy0 (pOpPMYIUPOBKY TEMBI,
[eJId 1 3a]1a4 JJabopaTopHOil paboThI,
MOJTHOE M3JIOKEHHE TEOPETUIECKIX OCHOB
palboThI, XapaKTEePUCTUKU COCTaBa OOBEKTa
aHaJIM3a U METOZOB (CIIOCOO0B, MPUEMOB)
BBINOJIHEHUS PaOoThL. [IpaBuIbHOCTS (B
COOTBETCTBUH METOIMKOW) TIPOBEICHHE
U3MEpEeHUil 1 PUKCUPOBAHUS HX
PE3yIIbTaTOB, IPUIICKAHHE,
CaMOCTOSATEIBHOCTD BBITIOJIHEHUS paboThI,
MOJTYYCHUE Pe3ysIbTaTa ¢ PaCXOXKICHUEM OT
KOHTPOJILHOTO 3HaueHus He Oomnee 5%.

2 Oamna: 3a GopMyITUPOBKY TEMBI, IIEJIH U
3ajia4 1a00paToOpHO paboThI, U3JIOKEHHE
TEOPETUYECKUX OCHOB pabOTHI,
XapaKTepUCTUKU COCTaBa OObEKTa aHaIN3a
1 0cCOOCHHOCTEH 3a/1aHMi paboTHI O€3
CYLIECTBEHHBIX HeTOUHOCTe!. [IpoBenenue
M3MEPEHUI U (PUKCHPOBAHUS HX
PE3yJIbTaTOB ¢ HE3HAYMTEIbHBIMU
MOTPEITHOCTSIMH, BIIQJICHUAE
HEOOXOIMMBIMU HAaBbIKAMU U TIPHEMaMHU
BBITTOJTHEHHST PA0OTHI, TIOTy4YCHUE
pe3yJibTara C pacXoXKICHUEM OT
KOHTPOJILHOTO 3HaueHus 6oiee 5%.

1 6amn: 3a 3HaHUE OCHOBHOTO
TEOPETHYECKOTO MaTepHaia, eIH 1 33139
6e3 ycBoeHus ero aeraneil. [[pumenenue
METOIMKH aHaJIN3a C 3aMETHBIMU
METOIMYECKHUMHU OLTMOKaMH, 3HAYUTEIBHOE
pacXOoXKICHUE pe3yiIbTara OT KOHTPOIEHOTO
3HAUEHMUSL.

0 6annoB: 3a HE 3HAHUE OCHOBHOTO
TEOPETUYECKOT0 MaTepHrasa 1 He
MPaBWIbHYIO (OPMYIHPOBKY TSN H 3a]1a4.
[‘py6oe HapylIeHre METOIUKU MPOBEICHUS
aHaN3a WM He BHITOJTHEHNE
abopaTopHOii PabOTHI.

Kpurepuu onieHKH oTyeTa 1o
maboparopHoii pabore:

5 6annos: [lonHbIN U TPaBUIBHO

0 opMIIEHHBIH 0TYET (aKKypaTHOCTb
odopMIIEHUS PE3YIBTATOB U3MEPECHHUI,
MPaBUIBHOCTh BHIYHCIICHUH, IPABUIBHOCTh
MOCTPOCHUS TPa(HKOB, MTOTHAS
METpOJIOTHUECcKass 00paboTKa pe3ynbTaToB
u ap.).

4 6anna: [IpaBuiabHO 0(hOPMIIEHHBIN OTYET
(axkkypaTHOCTH O(OPMIICHHS PE3yTHTaTOB

HSMCpCHHﬁ, IMPaBHUJILHOCTb BBIHHCHCHHﬁ,

OK3aMCH|




MPaBUIBHOCTH MMOCTPOCHUS TPaPHKOB,
MMOJIHAsI METPOJIOTHYECKast 00paboTKa
[PE3yJIbTaTOB U JIp.) C HECYIECTBEHHBIMH
3aMeYaHUSIMH.

3 6amna: Hannane ommbok B ohopMIIeHUH
oTueTa (He aKKypaTHOCTh O(OPMIICHUS
PE3yJIbTaTOB U3MEPEHUH, HECYIIIECTBEHHBIE
MOTPEITHOCTH BBIYMCIICHUH U TIOCTPOCHUS
rpauKOB, HE TIOJTHAsI METPOJIOTHYECKast
00paboTKa pe3ynbpTaToB | JIp.)

2 6ayna: Hannume omm6ok B opopmiieHnn
oTueTa (He aKKypaTHOCTh O(OPMIICHUS
pe3yJIbTaTOB U3MEPEHUH, CYIIIeCTBEHHBIE
MOTPEITHOCTH BBIYMCIICHUH U TIOCTPOCHUS
rpaMKoOB, OTCYTCTBHE METPOJIOTHUECKON
00pabOTKHU pe3yIbTaToOB U JIp.)

1 6amn: Hannume rpyObIx ommOOK B

0 OpMIICHUN OTYETa CBHIETEILCTBYIOIINX
0 HETIOHUMAHUU CYTH PaOOTHI.

0 6amnoB: Ot4er 1o J1aboparopHoit padboTe
HE ClIaH.

12

Texymui
KOHTPOJIb

JlaGopatopHas
paborta N4

0,07

Kputepun oLleHKH TEOpETUYECKON
MOATOTOBKH U TIPAKTHUECKOTO BBITTOJTHEHUS
abopaTopHO paboTHI:

3 6anna: 3a 4eTKyo (pOpPMYIUPOBKY TEMBI,
[eJId 1 3a]1a4 JJabopaTopHOil paboThI,
MOJTHOE M3JIOKEHHE TEOPETUIECKIX OCHOB
palboThI, XapaKTEePUCTUKU COCTaBa OOBEKTa
aHaJIM3a U METOOB (CIIOCOO0B, MTPUEMOB)
BBINOJHEHUS PaboThL. [IpaBubHOCTS (B
COOTBETCTBUH METOIMKOW) TIPOBEICHHE
U3MEpeHuil 1 (PUKCUPOBAHUS HX
PE3yIIbTaTOB, IPUIICKAHHE,
CaMOCTOSATEIBHOCTD BBHITIOJIHEHUS paboThI,
MOJTYYCHUE pe3ysIbTaTa ¢ pacX0kKICHUEM OT
KOHTPOJILHOTO 3HaueHus He Oomnee 5%.

2 Oamna: 3a GopMyITUPOBKY TEMBI, IIEJIH U
3ajia4 1a00paToOpHO paboThI, U3JIOKEHHE
TEOPETUYECKUX OCHOB pabOThI,
XapaKTepUCTUKU COCTaBa OObEKTa aHaIN3a
1 0COOCHHOCTEMH 3a/1aHMi paboTHI O€3
CYLIECTBEHHBIX HeTOUHOCTe!. [IpoBeneHue
M3MEPEHUI U (PUKCHPOBAHUS HX
PE3yJIbTaTOB ¢ HE3HAYMTEIbHBIMU
MOTPEITHOCTSIMH, BIIQJICHUAE
HEOOXOIMMBIMU HaBbIKAMU U TIPHEMaMHU
BBITTOJTHEHHST Pa0OTHI, TIOTy4YCHUE
pe3yJibTara C pacXoXKICHUEM OT
KOHTPOJILHOTO 3HaueHus 6oiee 5%.

1 6amn: 3a 3HaHUE OCHOBHOTO
TEOPETHYECKOTO MaTepHaia, eH 1 33139
0e3 ycBoeHus ero aeraneil. [[pumenenue
METOIMKH aHaJIN3a C 3aMETHBIMU
METOIMYECKHUMHU OLTMOKaMU, 3HAYUTEIBHOE
pacXOoXKICHUE pe3yiIbTara OT KOHTPOIBEHOTO

SHAYCHU .

DK3aMCH




0 6amnoB: 3a He 3HaHUE OCHOBHOTO
TEOPETUUYECKOTO MaTepHalia u He
MpPaBUWIbHYIO (OPMYIHPOBKY LENU U 3a]1a4.
['pyOoe HapylIeHue METOIUKH MTPOBEICHUS
aHaJN3a WM HE BBIIOJTHEHNE
TabopaTopHOI pabOTHI.

Kpurepuu onieHKH oTYETA 110
nmabopaTopHOil padore:

5 6amnoB: IonHbIi 1 TPaBUIIEHO
0(hOpMIIEHHBII OTYET (aKKYpPaTHOCTh
odopmIIeHHsT Pe3yabTaTOB U3MEPEHUIH,
MPAaBUJIBHOCTh BBIYUCIICHUH, TPABUIBHOCTD
MOCTPOEHUS TPa(UKOB, MOTHAS
METpOJIOTHUECKass 00paboTKa pe3yIbTaToOB
uap.).

4 6amna: [IpaBuiabHO 0(DOPMIICHHBIN OTUET
(akkypaTtHOCTb O(pOpPMIICHHUS PE3yabTATOB
W3MEPEHUI, MPaBUILHOCTh BHIYMCICHUH,
MPaBUIBHOCTH MMOCTPOCHUS TPaPHKOB,
MMOJIHAsI METPOJIOTHYECKast 00paboTKa
[PE3yJIbTaTOB U JIp.) C HECYIECTBEHHBIMH
3aMEYaHUSIMH.

3 6amna: Hannane ommbok B ohopMIIeHUH
oTueTa (He aKKypaTHOCTh O(OPMIICHUS
PE3yJIbTaTOB U3MEPEHUH, HECYIIIECTBEHHBIE
MOTPEIIHOCTH BHIYMCIEHUHN U MOCTPOCHUS
rpauKoB, HE TIOJTHAsE METPOJIOTHYECKast
00paboTKa pe3ynbpTaToB | JIp.)

2 6ayna: Hannume omm6ok B opopmiieHnn
oTueTa (He aKKypaTHOCTh O(OPMIICHUS
pe3yJIbTaTOB U3MEPEHUH, CYIIIeCTBEHHBIE
MOTPEIIHOCTH BHIYMCICHUHN U MMOCTPOCHUS
rpaMKoOB, OTCYTCTBHE METPOJIOTHUECKON
00pabOTKH pe3ynbTaToOB U JIp.)

1 6amn: Hannume rpyObIx ommOOK B
0(OpPMIIEHHHU OTYETa CBUJIETENbCTBYIOIINX
0 HETIOHUMAHUU CYTH PaOOTHI.

0 6amnoB: Ot4er 1o J1aboparopHoit padboTe
HE ClIaH.
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Texymnmii
KOHTPOJIb

JlaGoparopHas
paborta Ne5

0,07

Kputepun oLleHKH TEOpETUYECKON
MOATOTOBKH U TIPAKTHYECKOTO BBHITTOJTHEHUS
mabopaTopHO paboTHI:

3 6anna: 3a 4eTKyo (pOpPMYIUPOBKY TEMBI,
[eJId 1 3a]1a4 JJabopaTopHOoil paboThI,
MOJTHOE M3JIOKEHHE TEOPETUIECKIX OCHOB
palboThI, XapaKTEPUCTUKU COCTaBA U
0COOCHHOCTEH 3aaHi pabOTHI U
00BsICHEHHE METOJIOB (CITOCOOOB, MPUEMOB)
WX BBIOHEHHS. [IpaBUIIBHOCTH (B
COOTBETCTBUHU METOAMKO) MpOBEICHHE
U3MEPEHUI U (PUKCHPOBAHUS HX
pE3yJIbTaToB, PUIIEKAHHUE,
CaMOCTOSTEIEHOCTD BHITIOTHEHUS,
MOJTy4YEeHUE pe3ysIbTaTa ¢ pacXokKIEHUEM OT
KOHTPOJILHOTO He 6onee 5%.

2 6asta: 3a GopMYyIHPOBKY TEMBI, IIEJTH U

OK3aMCH|




3a/1a4d J1abopaTopHON PabOTHI, H3JIOKEHUE
TEOPETHYECKUX OCHOB pabOTHI,
XapaKTEPUCTUKU COCTaBa M OCOOCHHOCTEH
3alaHui pabOTHI €3 CYIeCTBEHHBIX
HeTouHOCTEeH. [IpoBeneHne usmepenuii u
(buKCHPOBaHUS UX PE3YIBTATOB C
HE3HAYUTEITLHBIMU TTOTPEITHOCTSIMH
BJIa/IeHHE HEOOXOANMMBIMU HaBBIKAMH U
MPUEMaMHU UX BBITIOTHEHUS, TOTyICHHE
pe3ysbTaTa ¢ pacXoXJACHUEM OT
KOHTpPOJILHOTO Ooiee 5%.

1 Gan: 3a 3HaHME OCHOBHOTO
TEOPETUYECKOTO MaTepuaia, LIeIH 1 33134
0e3 ycBoeHwus ero aeranei. [I[pumenenue
METOJMKH aHAIIN3a C 3aMETHBIMH
METOANYECKUMH OMIMOKaMHU, 3HAaUUTEIbHOE
PacXOXkJICHHE pe3ylibTara OT KOHTPOILHOTO.
0 6amnnoB: 3a HE 3HAHUE OCHOBHOTO
TEOPETUYECKOTO MaTepHrasa 1 He
MpaBIWIbHYIO (OPMYITHPOBKY LIETH U 3a/1a4.
['pyboe HapyIIeHue METOIUKH IIPOBEICHUS
aHaJIM3a WU HE BBITIOJTHEHHE
mabopaTopHOI pabOTHL.

Kputepuu o1leHKH OT4eTa Mo
naboparopHoii paboTe:

5 6amnoB: [lomHbIN 1 TpaBUIIEHO
0(OPMIICHHBIH OTYET (aKKypaTHOCTH

0o OopMIIEHHUS PE3YIIBTATOB U3MEPEHHUIA,
MPAaBUJILHOCThH BBIYUCIICHUHN, IPABUIBLHOCTD
BBITIOJTHEHUS Ipa(UKOB, MOITHAS
METpOoJIoTHYEcKass 00paboTKa pe3yIbTaToB
U ap.).

4 6ana: [IpaBuibHO 0(hOPMITEHHBIN OTYET
(akkypaTHOCTH O(hOpPMIICHHS PE3yTbTaTOB
M3MEPEHUM, IPABUIBHOCTD BBIYMCIICHUH,
[PAaBUJIBHOCTH BBITIOJIHEHUS TPaUKOB,
MOJTHAsE METPOJIOTHYECKask 00paboTKa
PE3yIBTAaTOB U JpP.) C HECYIIECTBEHHBIMU
3aMEYAHHSIMH.

3 6amna: Hanuane ommbok B opopmieHUN
oTueTa (He aKKypaTHOCTh OhopMIIeHUS
pE3yIbTaTOB U3MEPEHUH, HECYIIECTBEHHbIE
MOTPEIIHOCTH BBIYMCIICHUH, BHITTOTHEHUS
rpaduKoB, HE MOJTHAS METPOJIOTUYECKas
00paboTKa pe3yabTaToB H Ip.)

2 6amna: Hamuame ommbok B opopmieHUN
oTueTa (He aKKypaTHOCTh OhopMIIeHUS
pE3yIbTaTOB U3MEPEHUIL, CyIIeCTBEHHbIE
MOTPEIIHOCTH BBIYMCICHUH U MMOCTPOCHUS
rpadUKoB, OTCYTCTBHE METPOIOTHUECKOI
00paboOTKH pe3ylbTaToB U JIp.)

1 6amn: Hanuaue rpyObIx ommOoK B
0(OPMIICHHUHN OTYETA CBHUJIETEIHCTBYIOIINX
0 HETIOHUMAaHHUU CYyTH PabOTBHI.

0 6amnoB: Otuet o naboparopHoii pabore
He c/1aH. KpuTepuu OlEHKH TEOPETUYECKOU




MOJITOTOBKH Y TIPAKTHYECKOTO BBITIOTHEHHUS
TabopaToOpHOU pabOTHI:

3 Gamna: 3a 4eTKy1o (GOPMYIUPOBKY TEMBI,
[IeJTU 1 3a71a4 J1abopaTopHOU paboThI,
MOJTHOE M3JIOKEHHE TEOPETUUYECKIX OCHOB
PabOThI, XapaKTEPUCTUKH COCTaBa OObEKTA
aHan3a ¥ METO/I0B (CIIOCOOOB, MPHEMOB)
BBITIOJTHEHUS pa0oThI. [IpaBMIBbHOCTH (B
COOTBETCTBUHU METOIUKON ) TPOBEICHIE
M3MepeHH U (UKCHPOBAaHUS UX
PE3yIBTATOB, MIPHIICKAHHE,
CaMOCTOSITEIbHOCTD BBIMIOJIHEHUS PaboThI,
MOJTYYEeHUE pe3ysIbTaTa ¢ pPacXokKIEHUEM OT
KOHTPOJILHOTO 3HaYeHUs He 6onee 5%.

2 6amna: 3a GopMyIUPOBKY TEMBI, IIEH U
3a/1a4 J1abopaTopHOI pabOTHI, N3TIOKEHNE
TEOPETUYECKUX OCHOB pabOTHI,
XapaKTePUCTHKHU cOCTaBa 00bEKTa aHaIN3a
1 0COOCHHOCTEH 3aanuii paboThl 6e3
CyIIECTBEHHBIX HETOUHOCTEH. [IpoBenenue
W3MepeHU U (PUKCUPOBAHUS UX
pE3yIbTaTOB C HE3HAYUTEIHLHBIMU
MOTPEIIHOCTSIMH, BIIaJICHHUE
HE0OXOMMBIMU HaBBIKAMH U TPUEMaMU
BBHITIOJTHEHUS PaOOTHI, TIOTY4YCHHE
pe3ysbTaTa ¢ pacXoXJACHUEM OT
KOHTPOJILHOTO 3HaueHus 6onee 5%.

1 Gann: 3a 3HaHME OCHOBHOTO
TEOPETUYECKOT0 MaTepHuaia, LeiIH U 33134
0e3 ycBoeHwus ero aeraneit. [I[pumenenue
METOJMKH aHAIIN3a C 3aMETHBIMH
METOAMYECKUMH OIIMOKaMHU, 3HAaUUTEIbHOE
pacXOoXKICHUE pe3ysIbTaTa 0T KOHTPOJIBHOTO
3HAYEHUS.

0 GamoB: 3a HE 3HAHUE OCHOBHOTO
TEOPETUUYECKOTO MaTepualia u He
MPaBIIbHYIO (DOPMYITHPOBKY IIEITH U 3a/1a4.
['pyOoe HapylIeHue METOIMKH MTPOBEICHUS
aHaJIM3a WU HE BBITIOTHEHHE
TabopaTopHOI padOTHI.

Kpurepuu onieHKH oTYETA 110
nmabopaTopHOi padore:

5 6amnoB: IlonHbIi 1 TPaBUIIEHO
0hOpMIIEHHBIN OTYET (aKKYpPaTHOCTh

0o OopMIICHUS PE3YIIBTATOB U3MEPECHHIA,
MPaBUJIbHOCTh BBIYUCIICHUH, TPABUIBHOCTD
MOCTPOEHUS TPa(UKOB, MOTHAS
METpOJIOTHUECKass 00paboTKa pe3yIbTaToOB
uap.).

4 6amna: [IpaBuiabHO 0(hOPMIICHHBIN OTUET
(akKypaTHOCTH OOPMIICHHUS PE3YTHTATOB
W3MEPEHUI, MPaBUILHOCTh BHIYMCICHUH,
MPABUJILHOCTh TIOCTPOCHHSI TPAPUKOB,
MMOJIHAsE METPOJIOTHYECKast 00paboTKa
PE3YIBTATOB U JP.) C HECYIIECTBEHHBIMU
3aMEYaHHSIMH.




3 6amna: Hanugne ommbox B ohopMIIeHUH
oTueTa (He aKKypaTHOCTh O(OPMIICHUS
PE3yJIbTaTOB U3MEPEHUH, HECYIIIECTBEHHBIE
MOTPEITHOCTH BBIYMCIICHUH W TIOCTPOCHUS
rpaduKoB, HE TIOJTHAsE METPOJIOTHYECKast
00paboTKa pe3ynbpTaToB U JIp.)

2 6ayna: Hannume omm6ok B opopmiieHnn
oTyeTa (He aKKypaTHOCTh O(OPMIICHUS
pe3yJIbTaTOB U3MEPEHUHl, CYIIIeCTBEHHBIE
MOTPEITHOCTH BBIYMCIICHUH U TIOCTPOCHUS
rpauKoOB, OTCYTCTBHE METPOJIOTHUECKON
00pabOTKH pe3ynbTaToOB U JIp.)

1 6amn: Hannume rpyObIx ommOOK B

0 OpMIICHHH OTYETa CBHIETEILCTBYIOIINX
0 HETIOHUMAHUU CYTH PaOOTHI.

0 6amnoB: Ot4er 1o J1aboparopHoi padboTe
HE ClIaH.
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Texymui
KOHTPOJIb

JlaGopatopHas
pabota Ne6

0,07

Kputepun oLleHKH TEOpETUYECKON
MOATOTOBKH U TIPAKTHYECKOTO BBITTOJTHEHUS
mabopaTopHO paboTHI:

3 6anna: 3a 4eTKy0 (pOpPMYIUPOBKY TEMBI,
[eJI 1 3a]1a4 JJabopaTopHOil paboThI,
MOJTHOE M3JIOKEHHE TEOPETUIECKIX OCHOB
palboThI, XapaKTePUCTUKU COCTaBa OOBEKTa
aHaJIM3a U METOZOB (CIIOCOO0B, MTPUEMOB)
BBINOJIHEHUS PaOoThL. [IpaBuibHOCTS (B
COOTBETCTBUH METOIMKOW) TIPOBEICHHE
U3MEpEeHUil 1 PUKCUPOBAHUS HX
pE3yIIbTaTOB, IPUIICKAHHE,
CaMOCTOSATEIBHOCTD BBITIOJIHEHUS paboThI,
MOJTYYCHUE pe3ysIbTaTa ¢ pacXOXKICHUEM OT
KOHTPOJILHOTO 3HaueHus He Oornee 5%.

2 Oamna: 3a GopMyITUPOBKY TEMBI, IIEJIH U
3ajia4 1a00paToOpHO paboThI, U3JIOKEHHE
TEOPETUYECKUX OCHOB pabOThI,
XapaKTepUCTUKU COCTaBa OObEKTa aHaIN3a
1 0COOCHHOCTEH 3a/1aHMi paboTHI O€3
CYLIECTBEHHBIX HeTOUHOCTe!. [IpoBeneHue
M3MEPEHUI U PUKCHPOBAHUS HX
PE3yJIbTaTOB ¢ HE3HAYMTEIbHBIMU
MOTPEITHOCTSIMH, BIIJICHUAE
HEOOXOIMMBIMU HAaBbIKAMU U IPHEMaMHU
BBITTOJTHEHHST Pa0OTHI, TIOTy4YCHUE
pe3yJibTara ¢ pacXoXKICHUEM OT
KOHTPOJILHOTO 3HaueHus 6oiee 5%.

1 6amn: 3a 3HaHUE OCHOBHOTO
TEOPETHYECKOTO MaTepHaia, eIH 1 33139
0e3 ycBoeHus ero aeraneil. [[pumenenue
METOIMKY aHaJIN3a C 3aMETHBIMHU
METOIMYECKHUMHU OLTMOKaMH, 3HAYUTEIBHOE
pacXOoXKICHUE pe3yiIbTara OT KOHTPOIBEHOTO
3HAUCHMUS.

0 6annoB: 3a HE 3HAHUE OCHOBHOTO
TEOPETUYECKOT0 MaTepHrasa 1 He
MPaBIWIbHYIO (OPMYIHPOBKY IENH H 3a]1a4.

[ py6oe HapylIeHHe METOIMKHU MPOBEICHHUS

ODK3aMCH




aHaJN3a WM HE BBIIOJHEHUE
TabopaTopHOI padOTHI.

Kpurepuu onieHKH 0TYETA 110
nmabopaTopHOi padore:

5 6amnoB: IlonHbIi 1 TPaBUIIEHO
0(hOpMIIEHHBII OTYET (aKKYpPaTHOCTh
odopmMIIeHHsT Pe3yabTaTOB U3MEPEHUIH,
MPaBUJIBHOCTh BBIYUCIICHUH, TPABUIBHOCTD
MOCTPOEHUS TPa(UKOB, MOTHAS
METpOJIOTHUECKass 00paboTKa pe3yIbTaToOB
uap.).

4 6anmna: [IpaBuiabHO 0(DOPMIICHHBIN OTUET
(akkypaTtHOCTb O(pOpPMIICHHUS PE3yabTATOB
W3MEPEHUI, MPAaBUILHOCTh BHIYMCICHUH,
MPaBUIBHOCTH MOCTPOCHUS TPAPHKOB,
MMOJIHAsI METPOJIOTHYECKast 00paboTKa
[PE3yJIbTaTOB U JIp.) C HECYIECTBEHHBIMH
3aMEYaHUSIMH.

3 6amna: Hanngne ommbok B ohopMIIeHUH
oTueTa (He aKKypaTHOCTh O(OPMIICHUS
PE3yJIbTaTOB U3MEPEHUH, HECYIIIECTBEHHBIE
MOTPEIIHOCTH BHIYMCIEHUHN U MOCTPOCHUS
rpauKoB, HE TIOJTHAsE METPOJIOTHYECKast
00paboTKa pe3ynbpTaToB | JIp.)

2 6ayna: Hannume omm6ok B opopmiieHnn
oTueTa (He aKKypaTHOCTh O(OPMIICHUS
Pe3yJIbTaTOB U3MEPEHUH, CYIIIeCTBEHHBIE
MOTPEIIHOCTH BHIYMCIEHUHN U MTOCTPOCHUS
rpaMKoOB, OTCYTCTBHE METPOJIOTHUECKON
00pabOTKH pe3ynbTaToOB U JIp.)

1 6amn: Hannume rpyObIx ommOOK B
0(OpPMIIEHHUHN OTYETa CBUJIETENbCTBYIOIINX
0 HETIOHUMAHUU CYTH PaOOTHI.

0 6amnoB: Ot4er 1o J1aboparopHoit padboTe
HE ClIaH.
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[Ipome-
KYTOYHAs
aTTecTanus

OK3aMeH

5 6amnoB: OOyyaronMMcs 1aHbl MOJHBIE U
MpaBUJILHBIC OTBETHI HA TEOPETUIECCKHE
BOIIPOCHI, TPOAEMOHCTPUPOBAHBI 3HAHUS
TEOPUU COOTBETCTBYIOILETO pa3/esna
TUCITUTIIMHBI B TIOJIHOM 00beMe yueOHOM
mporpamMbl. OOydJaroIMMCs TakKe JaHbI
MPaBUJIbHBIEC U TTOJTHBIC OTBETHI HA
YTOYHSIOIIIAE BOITPOCHI MIPEMOIaBaTENsl.

4 6anna: OOyJaroImuUMes JaHbl TOJTHBIS
OTBETHI Ha BOIIPOCHI, B OTBETAX
MPUCYTCTBYET CBOOOIHOE BIaICHUE
y4eOHBIM MaTepUajoM,
MOCJIEI0BATEIBbHOCTh U JIOTUYHOCTD
n3nokeHnst. OJTHAKO B OTBETE JIOMYCKAIOTCS
HeTOYHOCTH. OOyUaroMCs 1aHbI
HETIOJIHBIE OTBETHI HA YTOUHSIFOIITHE
BOIPOCHI MTPENOABATEINS I IIPU OTBETE
Ha HUX JIOMYIIEHBl HETOYHOCTH, HE
MCKA)KAIOIINE CMBICI U COJEPIKAHUE.

3 6amra: OOy4JaronMcst JaHbI OTBETHI,

CBHUICTCIILCTBYOIIINEC B OCHOBHOM O 3HAHUH

OK3aMCH|




JUCITUITIINHBI, OTIIMYAKOIIHUCCA

OIIINOOK B COACPIKAaHUM OTBETA HA

[IPCIIoJaBaTcis.

[P0 1aBaTCIis.

BOMPOCHI ITPETIOAaBATENS.

SIBUJICS.

HE0CTATOYHON TTyOMHOM M MOJTHOTOM
pacKpbITUS TeMBI. [lomycKkaeTcst HECKOJIBKO

OCHOBHOM BOIIPOC M YTOUHSIOIIUE BOITPOCHI

2 6anna: OOy4JarmuUMCs JaH OTBET,
KOTOPBIN CONEPIKUT PSIZl CEPHE3HBIX
HETOYHOCTEH, OTIIMYAIOIIUICS HETYyOOKUM
PaCKpBITUEM TEMBI, HE3HAHUEM OCHOBHBIX
BOIPOCOB Teopuu. He naHbl npaBuiibHbIE
OTBETHI HA JOTIOJIHUTEIBHBIE BOIIPOCHI

1 6amn: OOy4JarorMcst He TaHbI OTBETHI HA
BOHpOCBI GI/IHGTa 1 JOIIOJIHUTCIIBHBIC

0 6ammoB: OOyuaromuiicss Ha YK3aMEH He

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
MIPOMEKYTOYHOM [Iponienypa npoBeneHus Kpurepuu
arTecTalun OTICHHBAHHA
KoHTponbHOE MeponpusiTHe NPOMEKYTOUHOM aTTECTALlMU HE
SIBJISICTCST 00s13aTeNIbHBIM. PEUTHHT 1O AUCTIUTUIMHE (GOPMUPYETCS
0 pe3yyibTaTaM PEeUTUHTA TeKYyIIero KOHTPos. CTyIeHT MOXKET
MMOBBICUTH CBOM PEUTHHT, IIPOIISI KOHTPOILHOE MEPOIIPUITHE
HpOMemyrquoﬁpaTTeCTeiulfn - I}ECTHHﬁponpoc. YCT?;I,H?? OIpocC B coorsercTaun ¢
JksaMen MPOBOMUTCS 10 3apaHee YTBEPKAECHHBIM dK3aMEHAIIMOHHBIM nm. 2.5, 2.6
[Tomoxenns

ouneram. busiet conepkuT 1Ba TEOPETUUECKUX BOIPOCA IO
MaTepuaty AUCUUILINHBL. B X01e ycTHOTO omnpoca npernoaaBaTenb
MOJKET 3a/1aBaTh JOTIOJHUTEIBHBIE BOIIPOCHI 110 OMIIETY, a TAKXKE 110
JIPYyTUM TEMaM B paMKax MpOrpaMMbl JUCIUILTAHBL.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMIIETCHIIUU €3yJIbTaTbl 00yYECHUS LRIBERRLIoh 31415

3HAET: AEKTPOAHAIUTUIECKUE METO/IBI UCCIIEA0BAaHUS, UX

[1K-3 0COOCHHOCTH U 00JIaCTH TPUMEHEHHUS B XUMHUYECKOM o
aHaInse

[1K-3 'YMEEeT: UCIOIb30BaTh MNIEKTPOAHATIUTUYECKUE METOBI IS 1 I I A T
pELIEHNs MCCIIENOBATEILCKUX M TEXHOJIOTHYECKUX 3a1a4

K-4 3HAeT: MPUHLUIIBI paOOTHl OCHOBHBIX dbbdbbe e b | | L
HIIEKTPOAHATTUTUYECKUX TPUOOPOB
YMmeeT: paboTaTh Ha COBPEMEHHOMN JIEKTPOaHATUTUYECKOM

[1K-4 anmnaparype, UCIIOJIb3yeMOU IIPU aHAIN3€ Pa3IudHbIX HHH
00bEKTOB TEXHOJOTHYECKHX MPOLIECCOB
MMeeT mpakTUYECKHUM OMBIT: METPOJIIOTHYECKOH 00padoTKH

[1K-4 1 BaIMIAUN PE3YIbTAaTOB 3JICKTPOAHATUTHYCCKUX U HH
Hay4YHBIX DKCIIEPUMEHTOB

TumnoBsie KOHTPOJIBHBIC 3alaHUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.




7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
1.  OcHoBbl aHanuTHYEeCKOM XUMHUU KH. 2 MeTo1bl XUMHYECKOTO
ananu3a/E. H. JlopoxoBa, B. 1. ®aneesa, T. H. lllexosnoa u ap. B 2 kx. [lox pexn.
1O. A. 3onoroga. - 2-e u3n., nepepad. u nor. - M.: Beicias mikona, 1999. - 493,[1]
c.
2. Amnrtponos JI. U. TeopeTtnueckas 2IEKTPOXUMHUS : [ YUEOHHK JIST XUM.
U XUM.-TE€XHOJ. CTIell. By30B]. - 4-€ u3l., nepepad. u fom.. - M. : Beiciias mkona,
1984. - 519 c. : un.

0) OononHUMeENbHASL IUMePamypa.:
1. Jlykomckuii, FO. S. ®u3nKo-XxMMHYECKHE OCHOBBI 3JIEKTPOXHUMUU
[TexcT] y4eOHMK I XMM. ¥ XUM.-TEXHOJI. CIienaibHOCTeN By30B 0. A.
Jlyxomckuid, FO. JI. l'amOypr. - Jonronpynusriii: Uatennekt, 2008. - 423 c. ui.
2. Jamackun b. b. Dnexkrpoxumus : Yueb. mocodbue s By30B 1O
crnern."Xumusa". - M. : Beicimas mikona, 1987. - 295 ¢. : ui.

8) omeyecmeenHbvle U 3apydedcHble HCYPHATLL N0 OUCYUNIUHE, UMelouuecs 8 bubiuomexe:
1.  XKypnan ananuruueckoit xumuu / Poc. akan. Hayk, OTA-HUE XUMUU U
Hayk o Marepuasiax M. : Hayka , 1949-
2. 3aBojckas gaboparopus: Jluarnoctrka mMarepuasioB M. : Metamnyprus
, 1936-

2) Memoouueckue YKazanus 0Jis Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:

1. Huses, U. B. MeTtposnorudeckast 06paboTKa pe3yIbTaToB XUMHYECKOTO
aHanu3a [ DIeKTpOoHHBIN pecypc] : yuebd. mocobue / U. B. Unses, E. U. lanununa ;
HOx.-Ypan. roc. yu-T, Xum. dak.; FOYpI'Y. Uensbunck : U3narensckuit Llentp
IOYpI'Y , 2015.

2. Tonopanos, B. 1. ®u3uko-XxuMHUUECKHE METOAbI aHAJIM3A.
DnekTpoxuMuyeckre Metoabl aHanu3a [Teker]| yue6. mocobue i 1ab. padbor mo
HarnpasieHuto 020100.62 "Xumus" B. U. T'onoanos, U. B. Unsies ; FOx.-Ypadn.
roc. yH-T, Kad. Ananut. xumus ; FOYpI'Y. - Uensbunck: MU3narensckuii Llentp
IOVYpI'Y, 2013. - 94, [1] c. un. aneKTpoH. Bepcus

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:

1. Huses, U. B. MeTrposnoruyeckast 00paboTKa pe3yIbTaToB XUMHYECKOTO
aHanm3a [ D1eKTpoHHbBIN pecypc] : yueb. mocooue / . B. Unses, E. U. lanununa ;
HOx.-Ypamn. roc. ya-1, XuMm. ak.; FOYpI'Y. Uensabunck : M3narensckuii LlenTp
IOYpI'Y , 2015.

2. Tonopanos, B. 1. ®u3nuKo-XUMHUUYECKUE METObI aHAJIM3A.
DnekTpoxuMuyeckre Metoabl aHanu3a [Teker]| yueb. nocobue i nab. padbot mo
HarnpasieHuo 020100.62 "Xumus" B. U. T'onoanos, U. B. Unsies ; FOx.-Ypadn.
roc. yH-T, Kad. Ananut. xumus ; FOYpI'Y. - Uensounck: U3narensckuii Llentp
IOVYpI'Y, 2013. - 94, [1] c. un. 3neKTpoH. Bepcus

JJIEKTPOHHAs Y4eOHO-MeTOANYeCKAs TOKYMEeHTAIl U



HaunmenoBanue

No Bz peeypeas | bubnuorpaduyeckoe onucanme
JUTEPaTyphl ANIEKTPOHHOMH
dbopme
MeTozab! ¥ TOCTHKEHUSI COBPEMEHHOM aHaTUTHYECKON XUMUH | y4eOHUK
OCHOBHAS ObC K. bynuukos, B. U. Bepuunun, I. A. EBTiorus [u ap.] ; mox penakuuei
1 W3/1aTelIbCTBA Bepmmanna. — Cankr-IlerepOypr : Jlans, 2020. — 588 c¢. — ISBN 978
frepatypa Jlanb 7. — Texcr : 31eKTpOHHBIH // JIaHb : 31I€KTPOHHO-OMOIMOTEUHAs CUCTEM
https://e.lanbook.com/book/152586
Xenue, [ [Tongporpadus u BonsTamnepomeTpus. TeopeTnyeckne 0CHO}
SEC aHAMMTUYECKas MpaKTHKa : yueOHoe mocodue / I. XeHiie ; moa pegaxiue
b OcHoBHast . Kamenesa ; nepeBoa ¢ Hemerkoro A. B. I'apmamia, A. 1. KameneBa. — -
ureparypa Mo Mocksa : Jlaboparopust 3Hanuii, 2017. — 287 ¢. — ISBN 978-5-00101-
: DIIEKTPOHHBIN // JlaHb : anekTpoHHO-OubMHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/94136
SEC bemoctun, A. A. IToTeHImoMeTpus: PU3NKO-XUMHYECKHUE OCHOBBI H TP}
3 OcHoBHast B — yaeOHoe mocobue / A. A. bemoctun. — Cankrt-IlerepOypr : Jlaas, 2015
nuTeparypa Mo ISBN 978-5-8114-1838-1. — Tekcr : anexTpoHHbIH // JlaHb : 2IEKTPOHH
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/60646
JNEKTPOXUMUYECKHE METO/IbI aHamu3a. JIabopaTopHbIi MPAKTHKYM : YU
O6pazosarenbHasjyist By30oB / JI. K. Heynauuna, FO. C. [Terposa, H. B. Jlaku3a, E. JI. Jle6e
4 fp?feoijmznmaﬂ mardopma Mocksa : M3narensctBo FOpaiit, 2024. — 133 ¢. — (Briciee oOpa3opai
patyp Opaiit 978-5-534-10912-2. — Tekcr : anekTpoHHbIH // OOpa3oBaTenbHasH IaT(
[caiiT]. — URL: https://urait.ru/bcode/540249
ononHuTebHas ObC Konmaxosa, H. A. OG1ine BOIpoCkl AIEKTPOXUMHUYECKOTO aHaN3a : yue
5 Teparypa M3/1aTEIbCTBA H. A. KonmakoBa. — Tomck : TITY, 2013. — 159 c. — TekcT : aneKkTpoH
Jlanpb HIIeKTpOHHO-OnbmoTeyHast cuctema. — URL: https://e.lanbook.com/bo
['onoBanoB, B. 1. ®u3nko-xuMru4YeCcKrEe METObI aHAIN3A. DIIEKTPOXUMHU
MeToauueckue
. |anamm3a TekcT yuel. mocobue st nad. padot no Hanpasieruro 020100.
6 rocobu asa . DEKTPOHHbIA U. l'onoBanos, U. B. Nnses ; FOx.-Ypain. roc. yu-T, Kad. AHanut. Xumu:
camocTosTenbHoM|karanor OYpl'Y N
T — ‘-Ien516I/IHCK: Wznarensckuii Hentp IOYpI'Y, 2013. - 94, [1] c. un. anexTp
pa YA https:/lib.susu.ru/ftd?base=SUSU_METHOD 1 &key=000508692&dtyp
MeTtoandeckue Wuses, . B. Metponorudeckast 00paboTKa pe3yIbTaTOB XUMHYECKOTO &
7 Mocooust st DJEKTPOHHBIA  |[DnekTpoHHBIH pecypc] : yueb. mocodue / U. B. Unses, E. U. JlanunuHa
camocrosTenbHolkaTaitor FOYpl'Y [roc. yu-T, Kad. ; OYpI'Y
paboTHI CTy/IEHTA https://lib.susu.ru/ftd?base=SUSU METHOD&key=000535387 &dtype-
bynuukos, I'. K. MoauduimpoBaHHbIe SIEKTPOJIBI 11 BOJIBTAMIIEPOMET]
Metomuueckue |9bC ouonoruu u meauiuHe / I. K. bynaukos, I'. A. Eptrorun, B. H. Maiictpe
8 [mocobus mist W3/1aTeIbCTBA u3n. — Mocksa : Jlaboparopust 3HaHwmiA, 2020. — 419 ¢. — ISBN 978-5.
npenogaBarens  |Jlanb — Tekct : anexTpoHHbIH // JIaHb : AIEKTPOHHO-OMONMHOTEYHAS CUCTEMA.

https://e.lanbook.com/book/135505

Hepequb HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUCHMS:

1. Microsoft-Windows(6eccpouHo)

2. Microsoft-Office(6eccpouno)

3. ®T'AOY BO "HOYpI'Y (HNY)"-ITopran "Dnekrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)

[Tepeyens ncnonap3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her



8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

Bun 3angaruit

Ne

ay/.

OcHoBHOE 000pyIOBaHKE, CTEH B, MAKETHI, KOMITBIOTEPHAsI TEXHUKA,
MpelyCTAaHOBICHHOE IPOrpaMMHOE 00eCTIeYeHIE, UCTIONB3yeMOe ISl Pa3IMYHBIX
BUJOB 3aHSITUN

JlaboparopHsbie
3aHATHUA

406
(1)

Cucrema xanwuisspHoro 3ekrpodopesa Kanens-105M. MccnenoBarenbekuit
KOMIIJIEKC JIJIS1 U3YUYEHUS 2JIEKTPOXUMUYECKUX PEAKIMM U IPOLECCOB METOIaMU
BOJIFTaMIIEpOMETpUH U nosisgporpaguu «xorect-BA-HUP».
BonbsraMnepoMeTpuueCcKuil KOMILJIEKC JIJISl ONIPENEICHMSI TAKEIIBIX METAJNIOB
«9xotecT-BA» (¢ narunkom EM-04). YHuBepcaabHbIil BOJBTAMIIEPOMETPUUECKUI
koMILieke «OkorecT-BA». Kynonomerpuueckuil turparop «xkcnepr-006». pH-
MeTpe «IkcnepT-pHy». ananuzarop xuakoctu «xcnept-001». Kommiekr
PIIEKTPOJOB JIUIsl HOHOMETPUUECKUX n3MepeHuil. CucreMa MUKPOBOJIHOBOM
MoAroToBKH 1pod SMP-6. ®otomunepanuzatop MY®D. Bechl ananuTuueckue
«Pioneer». HoytOyku «Lenovo»—4 mrt.

Jlexnn

202

(1a)

ObopynoBaHue Ui IPOBEACHUS MYJIBTUMEIUHHBIX JIGKIHIA: TPOEKTOP, JOKYMEHT
Kamepa.




