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1. CtpykTypa u 0o011asi TPYA0€MKOCTh TUCIHIJIMHBI

O6ma${ TPYAOCMKOCTb AUCHUILIMHBI ((COBpeMeHHBIe SJICKTPOXUMHNYCCKHUE MCETOAbI aHaInU3a

cocraBiisieT 4 3aueTHbIX equunll — 144 gacos.

Ounas popma 00ydeHHS
Kypc 1
Cemectp 2
Jlexkuun 32
[IpakTuueckue (CEeMUHAPCKHE) 3aHATUS
JlaboparopHbIe 3aHATHS 32
Koncynbranun -
WTOro KOHTaKTHBIX 3aHATUN 64
CamocrosiTenpHas padora 80
Yacos B 3ET 4
dopma KOHTPOIIs 3auer
OO011ee KOJIMYECTBO YaCOB 144

2. lean ocBOEHUSI TUCITHIIJIMHBI

]_IGJUIMI/I OCBOCHUA JUCHUIIIIMHBI ((COBpeMeHHI)IG QJICKTPOXUMHUYCCKUC MCTOAbI aHainu3ay

SIBJIAIOTCSI (POPMHUPOBAHUE NPEACTABIECHUI O TEOPETUUECKUX OCHOBAX 3JIEKTPOXUMHUYECKUX METOJ0B, O

MHOFOO6pa3I/II/I SJICKTPOXUMUYICCKUX METOOB B aHAJIN3€C Pa3JINIHBIX 00BEKTOB Opr>KaIOIJ_[eI>'I Cpeanl, a
TAKXKC HpI/IO6p6TeHI/II/I MPAKTHYICCKUX YMeHI/Iﬁ M HaBBIKOB JJICKTPOXHMMHUYECKOI'O aHalIu3a 1A pPCIICHUA

pa3IMYHBIX AHATUTHYECKUX 3a71a4 B TPO(PECCHOHATILHON HAYYHO-UCCIIEI0BATEIIbCKOM, TIeIarornuecKou

Y TIPOU3BOJICTBEHHOM JICSITEIIbBHOCTH COTJIACHO MPO(ECCUOHATLHBIM CTaH/IapTaM:

1.

40.010. IpodeccuonanpHplii cranaapT «CrnenuanaucT N0 TEXHUYECKOMY KOHTPOJIIO KadecTBa
IIPOLYKIMM» YTBEPKIAEH MPUKa30M MUHUCTEPCTBA TPyJa U COLMAIBHON 3aIuThl Poccniickoi
@eneparun ot 04.03.2014 Ne 123n. (3apeructpupoBaH MUHHUCTEPCTBOM  IOCTHIIMU
Poccuiickoit @enepannu 22 anpens 2014 r. Ne 32067). Bun npodeccruonanbHOM aesTeTbHOCTH
— «TexHuyecknuil KOHTPOJIb Ka4eCTBA MPOAYKIIAM.

40.011. TIIpodeccuonanbubiii cranmapT «CHeMUaIUCT TO HAYYHO-HUCCIEAOBATEIILCKUM |
OTIBITHO-KOHCTPYKTOPCKUM pa3paboTKam» YTBEp)KIEH IpHKa3oM MuUHHUCTEpCTBAa Tpyna H
counanbHOU 3amuThl Poccuiickoit @enepannu ot 4 mapra 2014 r. Ne 1211 (3apeructpupoBan
MunucrepctBom roctunuu Poccutickoit ®@enepaunn 21 mapra 2014 r., perucrpaurioHHsiii Ne
31692). Bun npodeccuoHanbHOM — meATenbHOCTH  —  «OcCyIIecTBIEHHE  Hay4yHO-
WCCIIEIOBATENLCKON JEATENbHOCTH MO PELIeHHI0 (DyHIAMEHTAIbHBIX M TMPHKIAIHBIX 3a]a4
XMMHUUYECKOHN HAIPaBIEHHOCTH B COCTAaBE HAYYHOT'O KOJUIEKTHBAY.

B pesynbrare uzydenus aucuuiiinHbl «COBpeMEHHBIE JIEKTPOXUMUYECKUE METO/IbI aHaIN3a»

npuBefeT K (OPMUPOBAHHIO TBOPUYECKH pPabOTAOIIUX CIEHUAINCTOB C Pa3BUTHIM HAyYHBIM

MBIIIJIEHHEM, 007aJaloNnX HEOOXOIMMBIM 3allacoM 3HAaHMH B 00JIACTH aHAJIMTHYECKOH XUMHH

PEAIBHBIX 06’LGKTOB, CITOCOOHBIX HMCIIOIL30BaTh TCOPECTUYCCKUE 3HAHUA IMPU PCHICHU U IMPAKTUICCKUX

3aaa4, OpOSABIIAA IMPU 3TOM CaMOCTOATCIBbHOCTh, MHUIIUMATHBY, d TAKXE B H€O6XO)II/IMI)IX crydasax —

YMCHHC y4aCTBOBATb B IIPUHATUN KOJIJICKTUBHBIX peHleHPIfI, BI:I6I/Ipa$I HanOoJIee ONTUMAIbHEIE U3 HUX.

3. Mecto aucuumiunsl B cTpykrype OIIOIT



Cornacio ®I'OC BO u OIIOIT 04.04.01 Xumus HampaBieHUE «AHAIUTHYECKAs XUMMSI»
mucuurinHa  «COBpEMEHHBIE  JJIEKTPOXMMHUYECKUE METOJbl aHaJIM3a» OTHOCUTCS K YacTH,
dhopMupyeMoil ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIIEHHH, O1oka 1- B1.B.04.

K ucxomusiM TpeGoBaHMSIM, HEOOXOJUMBIM I M3YYECHUS IUCIUILIMHBI, OTHOCSATCS 3HAHUS,
YMEHHS U HABBIKH, CPOPMHUPOBAHHBIC B PE3yJIbTATE M3yUEHUsS AUCIUILINH HAMPABICHHS IMOATOTOBKH
03.04.01 Xwumus OakanaBpuata: «Heopranwmdeckas XuMus», «AHaIUTHYCCKAS  XUMUSY,
«Oprannueckass xumus», «Dusmueckas xumusa», «Dusmka», «Martemarukay, «HHbOpMaTHKaY,
[IpoGooT6op U mPOOOMOATOTOBKA», MAMCUMIUIMH MArucTpatypbl: «AHaJIW3 NOPUPOIHBIX U
npombluieHHBIX  00bekToB» (B1.B.03), «Opranuzanus pabOThl aHATUTHYECKOW J1aOOPATOPUI
(b1.B.1IB.03.01), a Takxke npoxoxaeHuss — «IIpou3BOJICTBEHHOW  NPAaKTUKH  (HAy4HO-
uccienoBarensckas padora)» (62.B.01(H)).

Jiis ocBoeHUs JaHHOU yueOHOU aucuuiinabl (Y 1) CTyIeHT ToImKeH:

3HATh. TmpaBuiga pabOTBI B  XUMUYECKOW  1abOpaToOpuu, TEOPETUYECKHUE  OCHOBBI
ANEKTPOXUMUYECKUX METO/OB, TEOpHEH mpoOooTOopa U MPoOOMOArOTOBKH, COBPEMEHHOE COCTOSIHHE
Y NIEPCIEKTUBBI UX PA3BUTHUS,

yMeTh. TPOBOJUTH TOJHYIO CTaTUCTHYECKYI0 OOpabOTKy pe3yJbTaToB aHalM3a, OLIEHHWBATh
MPABIJIBHOCTH MOJIYUEHHBIX PE3YJIbTaTOB, paboTaTh B KOJIEKTUBE, OBITh TOTOBBIM K COTPYIHUYECTBY
C KOJIJIETaMH; HCIOJb30BaTh IOJIYYEHHBIE HAaBBIKM pPa0OTHI I pPEIICHUs] NMPOPECCHOHAIBHBIX U
COIIMAJIBHBIX 3a]1aY;

BJaJeTh. HABBIKAMHU  OKCIICPHUMCHTAJIBHOW  paboOThl, MPAKTUKOW  mpobooTrOopa U
MIPOOOIIOATOTOBKH. SKCIIEPUMEHTATLHBIMA METOIMKAMH JJICKTPOXHUMHUYECKOTO aHATTN3A.

Coaepxxanne AUCHUIUIMHBI «COBPEMEHHBIE SJIEKTPOXUMUYECKHUE METObI aHAIN3a)» BBICTYIAET
ONOpPOI JIsi OCBOEHUS COJEpKaHUs AUCHUIUIMH «MeTpoJIOrHueCKue OCHOBBI XMMUYECKOTO aHAIN3a»
(b1.B.07), «3Qkcmpecc-metoasl B xumuueckoM ananuze» (b1.B.J[B.01.01), «®Pu3uko-xumMuuecKu
aHanu3 Heopranmdyeckux marepuanoB» (b1.B.JIB.01.02), «Metoapl KOHTpOJsS KauecTBa MPOAYKTOB
mutanust» (b1.B.J1B.03.02), «Xumuueckuii ananu3 Boay» (b1.B.JIB.02.02), st mpoXoskAeHUs TPAKTUK
onoka 2: «lIpomsBojactBenHas (mpemauruiomHas) npaktuka» (b2.B.02(I1x)), «IIponsBoacTBeHHOM
NpakTUKKH (HaydHO-HcclenoBareabckas pabora)» (B2.B.01(H)) u OGmoxka 3 — «Bammra BKP,
MOATOTOBKA K 3aIUTE U MPOIEAYPY 3aITUTHI.

N3yuenne naHHOW y4eOHOW IUCIUIUIMHBI SIBISETCS TOJITOTOBKOM CTyleHTa K Oymymiei
npodeccuonansoit aearenbHocTH 40 CkBO3HbIE BHABI NMPO(ecCHOHATBHON NeATEeJILHOCTH B
NPOMBIILICHHOCTH (B c(epe HAYYHO-TEXHHYECKHX, ONBITHO-KOHCTPYKTOPCKHMX Pa3padoToOK M
BHEJPeHHUs] XMMHYECKOW MNPOAYKIHMH Pa3jIu4yHOr0 Ha3HadYeHHsi, B cdepe MeTPOJIOrHUH,
cepTUPUKANME UM TEXHHMYECKOr0 KOHTPOJISI KAayecTBa NMPOAYKIHHM), a UMEHHO «TexHuueckuit
KOHTpOJIb KauecTBa Tpoaykiuun», kox 40.010, mpodeccuoHanbHblii cTaHAapT «CHEUATHCT 10
TEXHUYECKOMY KOHTPOJIO KadecTBa MpOayKiuum» U «OCyIIecTBICHHE HAyYHO-HCCIIEI0BATEIhCKOM
NESATETLHOCTH TI0 PelIeHUI0 (PyHIaMEHTaIbHBIX U MPUKIIATHBIX 33/1a4 XUMHUYECKON HAITPaBICHHOCTH B
coCcTaBe HaydyHOTO KojuiektuBay, kon 40.011, mpodeccuonanpHblil cTanmapT «CHenuagucT To
HAy4YHO-HCCIIEI0OBATEILCKIUM M OMBITHO-KOHCTPYKTOPCKUM pa3padOoTKaM».

[Ipu ocBoeHMM AAHHOW IUCHUIUIMHBI CTYIEHT CMOXET MPOJEMOHCTPHUPOBATH CIEAYIONINE
00001meHHbIe TPyAOBbIe GpyHKuNU (OTD):

e Opraau3zanus padoT MO MOBBIMICHUIO Ka4eCTBA MIPOTYKIIAH.
e [lpoBeneHre Hay4YHO-HCCIEAOBATEIBCKUX M OIBITHO-KOHCTPYKTOPCKUX pabOT MO TEeMaTHKe

OpraHu3aIyy.



4. TpeOoBaHus K pe3yJIibTaTaM OCBOCHHS TUCHHUILUIMHBI (KOMIIETEHIIMU 00y4Yal01erocs,

(¢opmupyembie B pe3ysibTaTe 0CBOCHUS JUCHUIJIMHBI (MOZYJIs1)

B pesynbrare u3ydeHMs ~Kypca  MarucTpaHT JIOJDKEH — o0jajarh  CleNyHOLMMH
npogeccuoHanbHbIMU KomneTeHuusamu (IK):
npogpeccuonabHbie kKomnerenunu (IK):
3amaya Kon n HanmeHoBanue Kon n HanmenoBanue unnkaropa | OcHoBanue
npodeccnoHAILHOM npodeccnoHAILHOM JAOCTHAKEHUS MPO(eCcCHOHATILHOMN I10)
AesITeJIbHOCTH KOMIIeTeHIIMH KOMIIETeHIHH
Hay4uHno-ucciienoBarejibLCKHiil THII 32124

OcyiecTBiieHHe IK-2. IK-2.1. Cocrasmisier o0 miax Anamms
Hay4HO- Crnioco0eH TIaHUPOBaTh | UCCIIEIOBAHUS U JIETAIbHbIC TIAHBI OIBITA,
HCCIIEIOBATENbCKON | paboTy U BHIOMpATh OTJEJIbHBIX CTAJUN. [cC:
NEATEILHOCTH 10 aJIcKBaTHBIE METOIBI IIK-2.2. Beibupaer 40.010
PELIECHUIO pelIeHNs HayyHO- 9KCIIEPUMEHTAJIbHBIE U PACYETHO- 40.011
(GyHIIaMEHTAIBHBIX | UCCIEI0BATENbCKUX TEOPETUYECKHE METO/IbI PEIICHUS

U IIPUKJIAJHBIX 3a/1a4 B BBIOpaHHOM IIOCTABJICHHOM 3aJa4X UCXOs U3

3a/la4 XUMUYECKOW | 00JIaCTU XUMUH, UMEIOIINXCS MaTepUaIbHBIX U

HaIPaBJICHHOCTU B | XUMUYECKOW TEXHOJIOTMH | BPDEMEHHBIX PECYPCOB.

COCTaBe HAyYHOTO i cMexHbIX ¢ xumueit | [IK-2.3. [IpoBoauT ucnbitanus

KOJUIEKTHUBA HayKax VMHHOBAIIMOHHOM MPOYKIUH.

OcymecTBiieHne IK-3. Criocoben IK-3.1. Ucnons3yeT IcC:
Hay4HO- HCII0JIb30BaTh (byHIaMeHTaJIbHbIE 3aKOHBI 40.010
HCCIIEIOBATENbCKON | (PyHaMEHTAJIbHBIE XUMHUYECKON HayKH Ui pa3paboTKu 40.011
JEATEIBHOCTH 110 3aKOHBI XUMHUU U BJIAJIETh | HOBBIX METOJOB M METOJMK aHAIN3a

PELICHUIO Teopuel U HaBbIKAMH BELIECTB U MaTEPHUAJIOB, a TAKKeE
(GyHIlaMEHTAIBHBIX | MPaKTUYECKOU PabOTHI JUISl PEILIEHUS] HAyYHO-

" NPUKIIaIHBIX
3aJa4 XHUMHYECKOMN
HAITpaBJICHHOCTU B
COCTaB€ HAY4YHOT'O
KOJIJICKTHBA

JUISL pEIEHUS] HAYYHO-
HCCIIEIOBATEILCKUX 3a7au
C HCIIOJIb30BaHUEM
COBpPEMEHHBIX TPUOOPOB |
KOMIIBIOTEPHBIX
TEXHOJIOTHUH.

HCCIIEIOBATENLCKUX 3314 B
00J1acTH aHATUTUYECKON XMMUU U
CMEKHBIX C XHMHEH HayKax.
IIK-3.2. YMeeT HaxOINTh,
dhopmynupoBaTh U peaTh
CTaHJapTHbIE 337]a4l B HAYYHO-
HCCIIEAOBATEIIBCKOM IEATCILHOCTH B
BbIOpaHHOM 007aCTH XUMUH C
HCIOJIb30BAHUEM COBPEMEHHBIX
prUOOPOB U KOMIBIOTEPHBIX
TEXHOJIOTHIA.

IIK-3.3. Bnazgeer Teopueii u
HaBBIKaMH TPAKTHYECKON paOOThI
JUIS perieHus (GyHIaMeHTaNbHBIX U
MIPUKJIAIHBIX HAYIHO-
HCCIIeIOBATEIbCKUX 3a/1a4.

®opMupoBaHue

YKa3aHHBbIX

KOMIIETEHIIUH

o JUCIHUIIIINHC CBsA3aHO C

Hqu)CCCHOHaHBHOﬁ ACATCIIBHOCTU BBIITYCKHHUKA MAaruCTpaTypbl:

» IIpodeccronanbHelii  cTaHgapT

obnactamu

((CHGLII/Ia.HI/ICT o TCXHUYCCKOMY KOHTPOJIIO KadCeCTBa

npoaykuun», kox 40.010. Bua mnpodeccronanbHOW neaTenbHOCTH — «TeXHUYECKUH KOHTPOJb

5




KauecTBa npoaykiuny. O0o01eHHble TpynoBble GyHKIIMN — KOHTpOIh KauecTBa MPOIYKIIMU Ha BCEX
CTausIX IPOU3BOJCTBEHHOTO Mporecca. Kox A. YpoBeHb kBanupuKaum — 5.

* IIpodeccronanpuenii cranmapt «CHenuamiucT MO HAyYHO-HCCIEIOBATEIBCKUM M OIBITHO-
KOHCTPYKTOpCKHM  pa3paboTkam», kox 40.011. Bua mnpodeccuoHaNbHON NEATEIBHOCTH —
«OcCylIecTBICHHE HAyYHO-HCCIEI0BATEIBCKON NIEATENPHOCTH IO pEIIeHHIO (PyHIaMEHTaJIbHBIX M
MPUKJIAJHBIX 33/1a4 XMMHUYECKON HAIpPaBIEHHOCTH B COCTaBE HAYYHOI'O KOJUIEKTHBa». O00OIICHHbIE
TpynoBble GpyHkuuu — IlpoBeneHre Hay4yHO-UCCIIEIOBATENICKUX U ONBITHO-KOHCTPYKTOPCKUX PaboT
o TemaTtuke opranuzaiuu. Kog C. YpoBenb kBamupukauu — 6.

B pe3ynbrate 0cBOEHUS AUCHUILIMHBI 00 YyUYaAIOLIUICS TOJKEH:
3HATh:

» METOAMYECKHE OCHOBBI IUIAHUPOBAHMS JIEKTPOXUMHUYECKOTO IKCIIEPUMEHTA U MPAKTUYECKON
€ro peajau3alli HCCIEIO0BaHWN B OO0JIACTH OPraHMYEeCKOTO U HEPTEXMMHUYECKOrO CHHTE3a,
9KOJIOTHH, B aHAJIM3€ MMPOAYKTOB MUTaHUsI, B arpoxumuu, B MeaunuHckoi xumun (ITK-2, MK-
3).

yMeTh:

»  OCYIIECTBIATH MOUCK HH(opManuu (yueOHOMH, HAYIHOW U CITPABOYHOM JIUTEPATYpPhI) B 00J1aCTH
ANEKTPOXMMHUUECKMX METOIOB MCCIIe0BaHus cocTaa cinokubix cmeceit (IK-2, TK-3);

» aHATM3UPOBaTh M KPUTUYECKH OIICHWBATh COBPEMEHHBIC HAy4YHBIE JOCTHIKEHHS B 001acTH
aneKTpoxuMuueckux MeTonoB uccienoanus (MK-2, MK-3);

» BBINOJIHATH JKCIIEPUMEHTAIbHbIE MPOLEYPbI AIEKTPOXUMHUUYECKOTO aHaJn3a,
MOJIEPHU3UPOBATh M3BECTHBIE 3JIEKTPOXMMHMUYECKUE METOAMKH I PEIICHUS KOHKPETHBIX
ananuTryeckux 3amad (IMK-2, IK-3);

» TIPOBOIUTH HAYYHO-HCCIIEAOBATEIbCKYI0 pPa0OTy B OOJIACTH aHAIUTHYECKOH XUMHH Ha
coBpemennoM obopynosanuu (IK-2, TIK-3);

» HCIOJIb30BaTh MOJyYCHHbIC 3HAHUS 111 perieHus npodeccronansbix 3a1a4 (IMK-2, TK-3)

BJIA/IETh:

» DOKCHEPUMEHTAIBHBIMH METOJAMKAMHU DIIEKTPOXHMHUYECKOTO aHAIM3a pPAa3NYHBIX OOBEKTOB
uccnenosanus (IK-2, MK-3);

» METOJIOJIOTHEH HAYYHBIX WCCIICOBAHUN, KPUTHYCCKOW OIEHKOH MOJYy4EHHBIX PE3yJIbTaTOB
(MK-2, MK-3);

» TBOPYECKMM AaHAIM30M BO3HMKAIOIIMX HOBBIX MPOOJIEM B OOJIACTHM aHAIUTHYECKOH XHMUHU
(IMK-2, ITK-3).



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

Tabmuna 5.1
Ne HaumeHnoBaHue TeM (BOIIPOCOB), AyauTopHbIe CamocTosiTeIbHAS DopMbI KOHTPO.IsI Jlureparypa
HejieJ1 H3y4YaeMbIX M0 JAHHOH JHCIHMIIHHE 3aHATHS, padora
" 4acel
JL. 11a0. coJiepxKaHue 4acsel

1 Brenenne B 31eKTPOXUMHYECKHE METO/AbI AHAIN3A 2 2 Mecto u pose 9XMA cpenu apyrux 4 KoOHCIIEKT, OArOTOBKA K [1-6]
(@XMA). Knaccuduxanus IXMA, ux 0COOCHHOCTH, MeToJ10B aHann3a. CoBpeMeHHOe n1abopaTopPHOMY 3aHATHIO,
YyBCTBUTEIBbHOCTh, TOUHOCTbD, pa3peliatronias COCTOSIHUE METOJa U 00JIacTH IPUMEHEHHUSI, KOHTpOJIbHAA
CrocoOHOCTb. TeHAeHINH U IepCHEKTUBBI PA3BUTUSA 3HaYEHHUE U MECTO CPENU IPYTUX pabora,

OXMA. Onpenensiemble KOMIIOHEHTHI. BerecTsa, AHATUTUYECKUX METOJIOB pedepar, MybTHME I HAS
MeEIIAIoIIIE MPOBEAcHNI0 ananusa. TpeboBanus, TIpe3eHTALIA
TpeIbABIEMBIE K MOATOTOBKE MPpo6. OCHOBHBIE CTaANN

SIEKTPOXIMUYIECKOTO aHAIH3a

2 PaBHOBecHBIE IEKTPOXUMHYECKHE METOIbI. 2 2 Onpenenenue 3MEKTPONPOBOAHOCTH 4 Koncnexkr, moaroroska K [1-6]
KonaykroMerpuueckue MeTo bl aHanusa. [IpuHiuuns! u CITa0BIX AIEKTPOIUTOB, KOHCTAHT 1abOPaTOPHOMY 3aHSATHIO,

KIaccu(UKaIms MeToaa. JICKTPOIIPOBOIHOCTh JIMCCOIMALMH CIA0BIX KUCIIOT U cobecenoBanue
PacTBOPOB 3JICKTPOIUTOB (yIeNbHAs, SKBHBAJICHTHAs, OCHOBaHUM, paCTBOPUMOCTH 10 BOIIpOCaM, TECT, peIIeHue
MOJICKYJIsIpHas). 3aBUCUMOCTb JIEKTPOIPOBOJHOCTH OT MaJIOPAaCTBOPUMBIX COSIUHEHHM, COCTaBa 1 sana
9KCHEPUMEHTAIBHBIX TapaMeTPOB (IPUPOIBI HOHOB U KOHCTaHTHI YCTOHYHMBOCTH KOMITJIEKCHBIX
pacTBOpUTENS, KOHIICHTPALIUH, TEMIIEPATypHI U 1Ip.). COETMHEHUI.

3 PaBHOBecHbIE 3JIEKTPOXUMUYECKHE METO/bI. 2 2 OmnpezeneHne MEKTPONPOBOIHOCTH 6 KoncnekT, moaroToexa k [1-6]

KonaykroMmerpuueckue MeToibl aHanu3a. [Ilpumenenue CITa0BIX ANEKTPOIUTOB, KOHCTAHT 11abOPaTOPHOMY 3aHSATHIO,
MpsIMOX KOHAYKTOMETPUHU. JIMCCOLMALINH CJIA0BIX KHCIIOT U cobecenoBanue
Anmnaparypa 1 TeXHUKa KOHTYKTOMETPHUUYECKUX OCHOBaHUM, paCTBOPUMOCTH IO BOIIpOCaM, TECT, pelieHne
m3Mmepenuit. Koanykromerprueckoe turpoBanue (KT) MaJIOPACTBOPUMBIX COSIUHEHHI, COCTaBa 1 sanaq

KOHCTaHTHI YCTOHYHBOCTHA KOMITICKCHBIX
COEMHEHUIL.

4 PaBHOBeCHBIE 2JICKTPOXHMHYECKHE METO/bI. 2 2 Crioco0b! onpeiesieHnst KOHIIEHTpanuii ¢ 6 Komncrexr, [1-7]
ITorenunomeTpuueckue MeTo bl aHau3a. [IpuHuun u IIOMOIIBI0 HOHOCEJIEKTUBHBIX 2JIEKTPOIOB TO/IrOTOBKA K IA00PATOPHOMY
KJ1acCH(UKAIMs METOAOB MOTEHIIMOMETPHH. (ypaBuenue Hephcra, meton SaHATHIO,

IpenMynIEcTBa U OTPAaHMYEHHUS METOIA. IPayMPOBOYHEIX MPSIMBIX, METO cobecesioBanie
BO3HMKHOBEHHE ABOMHOTO DJIEKTPHUECKOTO CIIOS CTaHJApPTHEIX 100aBOK, THTPOBAHHUE C O BOIPOCaM,

(12C) Ha rpaHMIe METaILT — PACTBOP. PaBHOBECHDIH HOHCEIEKTUBHBIMH 3IIEKTPOIAMH). TECT, PELICHUE CHTYAIIHOHHBIX
noteHman. TepMOIMHAMHYECKUH BBIBOJL yPABHEHHUSI BUMeTaIMuecKie CUCTEMBI SJIEKTPOJIOB 3ajiat, KOJUIOKBHyM

Hepucra. B npakruke IIT.




PaBHoOBecHbIe 3J1eKTPOXUMHYECKHE METO/IbI.
Knaccudukarus snexrponos. M3mepenue
noteHnuanoB. M3mepenue pH anekTpoXuMuyecKiuM
meronoM. O0mIas TEXHUKA U anmnaparypa
MOTEHIIMOMETPHUYECKOro aHanu3a. VIHaukaTopHbIe
3EKTPOBI U ANEKTPObI CpaBHEHUS. MeTo bl
OIpeieNeHUs] KOHEUHOM TOuKU
noreHnuomerpuueckoro Turposanus (I1T).
KommneHcanosHbIe 1 HEKOMIIEHCAIIOHHBIE METOBI
T

Metons! TutpoBarus g0 3J{C, paBHOH
HYJIIO U JI0 TOKa, paBHOTO HYIIO (TIpH
[MOTEHI[AJIE KOHEYHOH TOUKH
tuTpoBanus). [loTeHIMOMEeTpHUECKOE
TUTPOBAHUE 110 METOly HEHTpaTU3aIiH,
OCaXJICHUSI, KOMILICKCOOOPa30BaHUs U
OKHUCIICHUSI-BOCCTAHOBJICHUS (THIIBI
WHIUKATOPHBIX AJICKTPOIOB, KPUBBIC
tuTpoBanus). [IpuMeps! onpeneneHus
BerecTB metonamu [1T. O6paboTka
KpHUBBIX TUTpoBaHUs (MeTox ['paHa,
meton b. M. MapesiHOBa).

Koncmexkr,

TIOJITOTOBKA K JIAOOpaTOpHOMY
3aHATHIO,

cobecemoBanne

10 BOIIPOCaM,

TCCT, peH.ICHI/Ie CI/ITyaHI/IOHHBIX
3aJa4, KOJUIOKBUYM

[1-7]

OcCHOBHBbIE 3aKOHOMEPHOCTH 3JIEKTPOXUMHYECKOMH
KHHETHKH. DJIEKTPOXUMHYeCKHe MeTO/blI,
OCHOBAaHHbIE HA MOJISIPU3ALMH JIEKTPO/IOB.
DNEeKTPOXUMHUYIECKHE METO/IbI, OCHOBAaHHBIEC Ha
MOJIIPU3AIIUH IEKTPOAOB U MPOTEKaHUM TOKA dyepe3
3nekTpobl. OCHOBHBIE 3aKOHOMEPHOCTH
EKTPOXUMHUUECKON KUHETUKH. OCHOBHBIC MTOHITHSA
IEKTPOXUMHUUECKON KUHETUKH (TOK,
nepeHanpspkeHue, o0paTuMble 1 HeoOpaTHMBbIe
nporieccel). CTaguu JIeKTPOXUMHUYECKOTO MpoIiecca.
Juddy3MoHHO-KOHIEHTPAIIMOHHAS TOJISIPU3ALIHSL.
3akoHoMepHOCTH MU Gy3un. 1-b1ii U 2-0if 3aKOHBI
®uka. YpaBHEHUS! KOHLIEHTPAMOHHOM MOJsipU3auu
(teopust Hepucra-Jlesuua). Kpurnka Teopun HepHera.

[Morennuanphbie KpuBble. Tok oOMeHa.
Kunernyeckuil BBIBOJ ypaBHEHUS
HepHcTa. BeiBog ypaBHeHHi 17151 00mieii u
YAaCTHBIX MOJIAPU3AIUOHHBIX KPUBBIX.
[TonspuzanuoHHbIe KPUBBIE IIPU MAJBIX U
OOJIBIINX TIEPECHANPSKCHNAX U TOKAX.

KOHCHCKT, IIOATOTOBKA K
1ab0paTOPHOMY 3aHSTHIO,
cobecenoBanne

10 BOTIPOCAM,

BBIIIOJIHEHNE Kelc-3aMaHus,
TECT, peH.ICHI/Ie CI/ITyaHI/IOHHLIX
3a1a4

[1-6], [8]

OcCHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPOXHMHYECKOMH
KHHETHKH. DJIEKTPOXHMHYEeCKHEe MeTO/BI,
OCHOBAHHBIE HA MOJISIPU3ALMH 3JIEKTPOAOB.
DnekTpoxuMudeckas nosspuszanus. Teopus
3aMeJUICHHOTO pa3psaa-noHuzanuu. CTpoeHue
JBoWHOTO AtekTpudeckoro ciog (JJIC) u ero BimsHME
Ha KHHETUKY 3JIEKTPOXUMHYECKUX IPOLIECCOB.
[Tprunns! 06pazoBanus JI3C. Metoasl H3ydeHHs
JDC. DnexTpokanmwusipHbie KpuBble. DazoBast
TOJISIPU3AITHSL.

VYpasuenue Tagerns.

[ToTeHIMa HyJIEBOTO 3apsija.
Pacnpenenenue 3apsanos B J19C.
@DakTOpHI, BIUSONINE Ha TOTCHIUA.
VYuer noTeHIyana npu BEIBOJIE ypaBHEHHS
ANEKTPOXUMHUYECKOH KHHETHKH.
®dakTopsl, BIMSIOMNE HA
NepeHanpsHKEHUE U CTPYKTYPY OcajKa.
[MepenanpsikeHue PH BbIJCICHUH
BOJIOPOJA, CTAAUH BBLACJICHUS BOJOPOIA

KoHcrekT, moaroToBka k
1a00paTOpHOMY 3aHATHIO,
cobeceoBaHUE

10 BOIIpOCaM,

BBITIOJIHEHHE KeMc-3aJaHus,
TECT, pEUICHHE CUTYal[HOHHBIX
3a1a4

[1-6], [8]

OcCHOBHBIC 3aKOHOMEPHOCTH 3JICKTPOXUMHYECKOMH
KHHETHKH. DJIeKTPOXUMHUYeCKUe MeTO/bI,
OCHOBAHHBIE HA MOJISIPU3ALMH YJICKTPOJIOB.
OnexTponus. DIEKTPOXUMHUUECKOE BbIJIEICHHUE

JnarpamMma ycTOHYMBOCTH BOJBI ITPH
paBHOBECHBIX NOTeHNMaNax. Hanpsoxenne
pasnoxeHust. Biusiaue npupoasl Metania
Ha NepeHanpsHKeHHe.

KOHCHGKT, IIOATOTOBKA K
71a00paTOpHOMY 3aHATHIO,
cobecenoBanne

10 BOIIpOCaM,

BBITIOJTHEHHE Kelic-3a]aHus,

[1-6], [8]




METaJJIOB. Y CTOMYUBOCTH BOJHBIX PACTBOPOB NpHU
anekTponuse. 3akoHsl Papajes. Beixon mo Toky.

TECT

9 OcHoBHbBIE 3AKOHOMEPHOCTH 3JIE€KTPOXUMHUYECKOI Biusinue mioTHOCTH TOKa, COCTaBa KoHcrekT, noaroToBka K [1-6]
KHHETHKH. JJ1eKTPOXUMHYECKHE METO/bI, pacTBopa, IIOBEPXHOCTHO-aKTUBHBIX mabopaTOpHOMY 3aHATHIO,
OCHOBAHHbIE Ha NOJISIPU3ALUM 3JIEKTPOAOB. BemecTB (ITAB) Ha nepenanpsokeHue. cobecenoBaHue
Amnmapatypa 1 00Iast TEXHHKA 3JIEKTPOXUMHIECKUX PaznenvHOE BBIACIEHUE METAJUIOB IIPU 1o BOIIpOCaM,
onpeneneHuid. Meroasl anekTpoananusa. Beinenenue anektpoiuse. [lonroroska noBepxHocren BBINOJIHEHHE KEHC-3a1aHM,
Ha KaToJie, Ha aHoze. OcaxkieHue Ha PTYTHOM nepes; HaHECEHUEM DJICKTPOXUMHUYCCKUX TECT, peHICHHE CUTYAIIMOHHBIX
3JEKTPOC. DIEKTPOIH3 IPH KOHTPOIHUPYEMOM TOKE U MOKPBITUI 3ajad
3JIEKTPOJIN3 IIPU KOHTPOJIUPYEMOM IIOTEHIMAIIE.
IIpumeps! onpenieneHys BEUECTB METOAAMHU
3NEKTpOonu3a. MeTo BHYTPEHHETO IEKTPOIH3A.
MexaHu3M 2I€KTPOAHBIX IPOLIECCOB HA KATOAE U
aHoze
10 OcCHOBHBbIE 3aKOHOMEPHOCTH 3JIEKTPOXUMHYECKOIH BHyTpeHHss 1 BHELIHSS IeHepanus Koncnekr, moaroroska k [1-6]
KMHETHKH. JJ1eKTPOXUMHYeCKHEe MeTO/bI, pearenTa. MeTobl UKCHPOBAaHUS KOHLA mabopaTopHOMY 3aHSATHIO,
OCHOBAHHbIC HA NOJISIPU3ALUH YJIEKTPOJOB. peaxiuu (ONTHYECKHeE, cobecesi0BaHHe
Kynonomertpus. [Ipunnun Merona, KiaccupuKanus. JJEKTPOXHUMUIECKHUE). TI0 BOTIpOCaM,
Ycnosus, onpenensaromue 100 % BeIXo 0 TOKY IpH KOHTPOJIEHEIC
3JEKTPOAHBIX Npoueccax. Kyigonomerpus npu paboTBI, TECT, pemenue 3a1a4
KOHTPOJIMPYEMOM MOTEHIHane. Anmnaparypa.
KynonomeTrpus npu mocTossHHOM ToKe. Anmaparypa,
TEXHUKA BBIIIOJIHEHHUS.
11 OcHOBHbIE 3aKOHOMEPHOCTH JIEKTPOXUMHYECKOI Mertposornueckne XapakTepHCTHKA Koncmekt, moarotoska k [1-6]
KMHETHKH. DJIeKTPOXUMHYeCKHe MeTO/bI, METO/Ia KYyJIOHOMETPHYECKOTO naGopaTopHOMY 3aHSTHIO,
OCHOBAHHBIE Ha NOJISIPU3ALUH YJIEKTPOAOB. turpoBanus. [Ipeumymectsa. [Ipumepst cobecenoBaHHe
Kynonomerpuaeckoe tTutpoBanue. CylnHOCTh METO/IA, onpeeeHui 1o BoIpocam,
UCTOpPHUS BOSHUKHOBEHHS U PAa3BUTHS. ANIapaTypa, KOHTPOJIbHBIE
TEeXHUKA BBITOJHEHHUS paboThl, TECT, peleHue 3a1a4
12 BosibTamnepoMeTpuYecKiHe MeTObI AHAIN3A. MHurpanruoHHbIH TOK B MOJISIPOrpadHu. Koncnekr, moaroroska K [1-6], [8]

Honsporpaduaeckuit Meton aHanuza. CynIHOCTb
METO/1a, UICTOPHSI BOSHUKHOBEHHUS M pa3BuThs. Obmacti
npuMeHeHus nonsgporpadun. [TpuHiwm
noJisiporpaduueckux usmepenuidt. OcoOeHHOCTH
PTYTHOTO Kamaroniero siekTpoaa. TpeboaHus K
cocTaBy nossporpadupyemoro pactsopa. Teopus
HOJPOTpaMueCKUX METO/I0B aHaJIH3a.
Juddy3nonnsnii Tok. BeBog ypaBHeHHH 1715

TG PY3MOHHOTO TOKA Ha TNIOCKOM H CHEPUIECKOM
anekTponax. JInnelHas aupdy3ns K pactymemy
KaleJbHOMY JIeKTpoy. YpaBHenue MibkoBuya.

EmxoctHbIl TOK. BriustHue agcopOrmu
KaTUOHOB, aHOHOB U MOBEPXHOCTHO-
AKTUBHBIX BEIIECTB HA BUJ
3NEeKTPOKAMMWIISPHONR KPUBOH.
YpaBHEeHHE 00paTUMBIX
noJsIporpaduuecKkux BOJIH MpH
BOCCTAaHOBJICHUH aKBa-HOHOB JI0
aMaJibraMbl, KOMITJIEKCHBIX HOHOB, JIJIS
BOCCTAaHOBJICHHSI HOHOB, HE 00pa3yIOMIHNX
amanieraMel. O6paTtumasi aHOIHAS U

11a00paTOpHOMY 3aHSTHIO,
cobecemoBaHue

10 BOIIpOCaM,

KOHTpOHBHBIe

paboTHhI, TECT, pelieHue 3aad,
BBINOJIHEHUE KeHC-3aJaHus




®DaKTOPEI, BIUAIONINE Ha BETHINHY AU()(Y3HOHHOTO
TOKa.

aHOIHO-KaTOJHasA BOJIHA.

13 BoabTramnepomerpuieckue MeTOAbI aHAJIN3A. 2 2 HccnenoBanue 0OpaTUMOCTH MOJSPOTpa- 6 KoncnekT, moaroroska [1-6], [8]
IMonsporpaduueckue BOJIHBL ¢uueckux BouH .Jlonsporpaduueckuit 71abopaToOpHOMY 3aHSTHIO,
IMonsporpaduueckue MaKCUMYMBI;, IPUIHHBI UX METOJ, ONPEACICHUI KOOPANHAIIMOHHOI'O cobeceroBanne
BO3HUKHOBEHUS. BiusiHMEe pacTBOPEHHOIO KUCI0pOaa YyHCa U KOHCTAHTBI HECTOMKOCTH 0 BOIIpOCaM,

Ha BuJ nossiporpaduueckoit BonHsl. Makcumymsl I 1 11 KOMIUTEKCHBIX HOHOB. Y paBHEHHE KOHTPOJIbHEIE
pona. ITonasnenne makcumyMoB. Vcrnionb3oBaHue 3 Heo6paTHMOii momsporpaduIecKoii paboTHI, TECT, pelleHue 3a1ad,
MakcuMyMoB | u Il poja ang ananuTUYeCcKUX LEen. BoHBL. CIOCOGH! ONpeeeHH BBITIOJTHEHHE KeHC-3a1aHus
KOHLEHTPALUK AETIONIAPU3aTOPOB B
noJsiporpadun (MeTo ] KaTuOPOBOYHBIX
MPSMBIX, METOJ] CTAHAAPTHBIX T00aBOK,
norapu(pMUYECKUI aHAIH3).
Karanutnueckue TOku.

14 BosibTamnepoMeTpuYecKne MeTObI AHAIN3A. 2 2 DJIeKTPO/IbI, HCIIONIB3yeMbIe B MeToie 1B 4 Koncnexkr, moaroroska k [1-6], [8]
HNuBepcuonnas Bonsrammnepomerpus (MB). CymHocTb (PTYTHBIE U PTYTHO-TPahUTOBEIE 1abopaTOPHOMY 3aHSTHIO,

MeToAa, Kitaccuuranus. TeopeTHuecKie OCHOBBI 31eKTpobl). MHBepCHOHHAs cobecemoBaHne
Merona. [lapamerpuueckas Teopust merona 1B na BOJIBTAMIIEPOMETPHS TBEPBIX (as. 10 BOIIPOCAM,

PTYTHOM cepraeckoM MeKTpoae. BimsHue dpakTopos TeopHs H1eKTPOXUMHUUECKOTO KOHTPOJIbHBIE

Ha IIyOMHY aHOJTHOTO MUKa (KOHIEHTpalXs HOHOB, 3 PACTBOPEHHS METAIIOB ¢ MOBEPXHOCTH paGOThI, TECT, peleHne 3axad
BpEMsI JIEKTPOJIN3a, 00beM pacTBopa, 00beM PTYTHOU TBEPIIOTO MEIH(DEPEHTHOTO SIEKTPOIA.

KaIUIH, TIOTCHIIUAI YJICKTPOITN3a).

15 BoJabTamMnepoMerpuyecKne MeTOAbl AHAIN3A. 2 2 TBepaplie (MHEPTHBIC) DICKTPOIBIL. 4 Kowcriexr, moaroroska k [1-6], [8]
BonprammnepomMeTpust ¢ OBICTpOH (JIMHEWHOIH) OnpenenseMble BemecTBa. MeToauka 71a00pPaTOPHOMY 3aHSATHIO,
pa3BepTKoii noTeHuaina (ocumwiorpaduieckas OTIpe/IeNIeHNs MpejieNia OOHAPYKEHHS B cobecenoBaHNe
nossiporpadust). L{ukinnyeckast BoiibTaMIIepoMeTpusi. Metone UB. BosmoxknocT metona VB u 10 BOIIPOCAaM,

IIepemenHoTokoBas BoabTamnepomeTpus. CymHoCTb TepCTIEKTHBEI PA3BUTHA. KOHTPOIILHEIE
MeTo/a. paboTHI, TECT, pelieHUe 3a1ad,
BBINIOJIHEHUE Kellc-3a/1aHus

16 BoJabTaMnepoMerpuyecKne MeToIbl aHAIU3A. 2 2 KpuBble aMnepoMeTpH4ecKoro 6 Kowcriexr, moaroroska k [1-6], [8]
HOpMaHBHaﬂ n I[I/I(b(pepeHI_[I/IaHI)HaSI HUMITYJIbCHasA TUTPOBAHHUS (AT) MU ITIOCTOSTHHOM U na6opaTopHOMy 3aHATHIO,
nonﬂporpa(pm[. KBa]lpaTHO-BOHHOBaH HOHﬂpOFpa(bI/Iﬂ. U3MEHSIOIIEMCS o0beMe TUTPYEMOTO CO6€C€HOBaHI/IC
AMIIepoMeTpHs U aMIIEPOMETPHYECKOE TUTPOBAHHE. pactBopa. TIpHIOKEHHE aMIepo- 10 BOTIpOCaM,

CymHocTh MeToJa. AMIIEPOMETPUIECKOE TUTPOBAHUE C METPHHECKOTO METOJIA /UTS OTIE/ICTeHNs KOHTPOIILHEIE
OAHUM U ABYMS MOJAPU30BAHHBIMUA 3JICKTPOAAMU q)H?;HKO-XPIMquCKI/IX XapaKTePUCTHK pa6OTI)I, TECT, BBIINOJHEHHUE
(ompeneneHue MPOU3BEACHHUS KeHc-3a/1aHns
PacTBOPUMOCTH ¥ KOHCTaHTHI
HECTOMKOCTH KOMIUIEKCHBIX HOHOB).
[IpenmyniecTBa MeToa
Hroro 32 32 80
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6. O0pa3oBaTebHbIE TEXHOJIOTHHI

TpanunuoHHbIe JIEKIUA U MPAKTHYeCKHe (CeMHUHAPCKHUE) 3aHATHS C UCIIOIb30BaHUEM
COBPEMEHHBIX HWHTEPAKTUBHBIX TEXHOJOTHHA. JIEKIIMM ¢ MCHOIb30BAHUEM MYJIbTHMEIUHHBIX
Mpe3eHTANA, JIEeKIUU-Oecepl,  JEKIUU-AUATIOTH, OBPUCTUYECKUE  JICKIUW, JICKIIWH-
BU3YyaIH3aIlui, MPAKTHUECKUE 3aHATHS, CAaMOCTOSITeNbHAs paboTa CTYIEHTOB, KOMITBIOTEPHOE
TECTHUPOBAHUE.

Jleknusi-quanaor — coJepKaHue MoJaeTCs Yepe3 CEPHI0 BOIPOCOB, HA KOTOPBIC CTYICHT
JIOJDKEH OTBEYATh HETTOCPEICTBEHHO B XOJI€ JICKIIUH.

IIpe3eHTamuum Ha OCHOBE COBPEMEHHBIX MYJIbTHMEIAMWHBIX CPEICTB - CaMBbIi
3 exTuBHBI CHOCO0 TOHECEHUs BaXKHOW HWH(OpManuu mnpu MyOJUYHBIX BBICTYIUICHHUSX.
Crnaiig-ipe3eHTallil € HWCHOJB30BAaHUEM MYJIBTHMEIUHHOTO O0OpYAOBaHUS  IMO3BOJSIOT
3G (}EeKTHBHO W HATJISATHO TMPEACTABUTH COACPKAHME HM3y4aeMOro MaTepuasia, BBUICTUTh U
IPOMJLUTIOCTPHPOBATH COOOIIEHHE, KOTOPOE HECET MOYYUTEIbHYI0 WH(POPMAINIO, TTOKa3aTh ee
KITFOUEBBIC COJICpPIKATEIbHBIC MyHKTHI. VCIOIb30BaHUE MHTEPAKTUBHBIX AJIEMEHTOB TO3BOJISET
YCUIUTD 3PGEKTUBHOCTh MyOITMYHBIX BBICTYILICHHM, SBISFOIIUXCS YaCThiO MPO(ecCHOHAIBHON
JeSITeIIbHOCTH MTPEToIaBaTelIsl.

OnnaiiH-ceMMHAP — Pa3HOBHIHOCTh BeO-KOH(MEPEHIUH, TIPOBEICHIE OHIAHH-BCTPEY WIIH
npe3eHTanmii yepe3 VHTepHET B peXuUMEe peaabHOro BpeMeHH. Kakaplii M3 y4acTHUKOB
HAXOJHUTCS Y CBOETO KOMITbIOTEpa (CPEACTBA CBSI3H), a CBS3b MEXKIY HUMH TOJIICPKUBACTCS
yepe3 MHTEpHET MOCPEACTBOM 3arpykaeMoro MPUIIOKEHUS, YCTAHOBICHHOTO Ha KOMIIBIOTEPE
Kaxx1oro yuactauka (Zoom, Meet, Skype u ap.).

Buneoxondepenuuss — ceanc BugecokoHdpepenicss3u (BKC) — srto TexHomorus
MHTEPAKTHBHOTO B3aMMOJCHCTBUS JIBYX U OoJiee YUaCTHHKOB 00pa30BaTENLHOTO IMpoIecca s
oOMeHa nHpopMaIueil B pealbHOM pPeXUME BPEMEHHU.

Hcnone3yloTcsi ~ WHTEpPAKTUBHBIE ~ METOABI  OOYyYeHHs:  CHTYal[MOHHBIE  3aJayd,
HCCIIEIOBATENLCKUN MeTOoJ] OOydeHHs, [eJOBbIE WIpbI, TMOArOTOBKAa M MyONMYHAs 3alluTa
pedeparos.

TexHoJ0THS ?FJIEKTPOHHOIr0 OO0y4YeHHs (peau3yeTcsl TpPH TIOMOIIHM JJICKTPOHHON
nHpopmanmonHo-o6pazoBatenbHOM cpenbl (DMOC) COI'Y npu ucnons3oBanuu pecypcoB IbC,
IIPH MIPOBEICHUU aBTOMATH3HPOBAHHOT'O KOMITBIOTEPHOT'O TECTHPOBAHUS | T. JI.).

Hcnons3yroTesi TEXHOJIOTHH C TIPUMEHEHHWEM JIHCTAaHIIMOHHOTO OOydeHHWs Ha IuiaTdopMme
http://Ims.nosu.ru/.

Ilpumeyanus:

- Bce Buabpl yueOHOU paboOThl MOTYT MPOBOJIUTHCS JUCTAHIIMOHHO HA OCHOBE JIOKAIBHBIX

HOPMATUBHBIX aKTOB.

- B mensx peanuzanuM WHAMBHIYATBHOTO TOAXOMa K OOYYEHHIO CTYIEHTOB,
OCYIIECTBIISIIONINX ~ YY4EOHBI Tpolecc 10 WHAWBUAYAIBHOW TPACKTOPHH B  paMKax
WH/IMBUIYAILHOTO pabodero TuraHa, W3ydeHHe TaHHOW IUCIMIUIMHBI MOXKET OCYIIECTBIIATHCS
4yepe3 WHIWBHUIYaJIbHBIE KOHCYJIBTAI[MH TIPENofaBaTelss OYHO, B Yachl KOHCYJIbTAllUH, IO
JIEKTPOHHOM IIOYTE, a TaKXE C HCIOJIb30BAHUEM Cisco Webex Meetings, nmardopmsr
IMcTaHIMOHHOTO o0yueHuss Moodle, muunelii kabuHer cryneHta Ha noprane COI'Y, apyrux
anementoB DM1OC COI'Y.

7. Y4eOHO-MeToaMUYeECKOE OOecneueHue CaMOoCTOATeIbHOI PadoThl


http://lms.nosu.ru/

CamocrosiTenpHas padoTa 00y4YaroImMUXCs SIBISICTCS OJHUM M3 BUJIOB YUCOHBIX 3aHSITHH.
CamocTosTenpHas paboTa MPOBOIUTCS C IEIBIO:
® CUCTEMATH3allMd M 3aKpEIJICHHUS IMOJYYCHHBIX TEOPETHYECKUX 3HAHUN W MPAKTUYECKUX
YMEHUN 00yJarouuxcsi CTyICHTOB;
® yIIIyOJICHHS M PACIIUPEHUS TEOPETUUECKUX 3HAHUM;
e GopmupoBaHUS yMEHHUW HUCIHOJIB30BaTh HOPMATHUBHYIO, TIPABOBYID, CIPABOYHYIO
JIOKYMEHTAIMIO U CTICLIMATIBHYIO JIUTEPATYPY;
e opMmHupoBaHUS CAMOCTOSTEIBPHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpealIh3aluu;
® Pa3BUTHUSA UCCIICIOBATEIILCKUX YMEHUH.
CamocrosiTenpHass padoTa OO0y4arOMIMXCs OCYIIECTBISICTCS HA TMPOTSHKCHUH H3YUYCHUS
BCEU JUCUMIUIMHBI B COOTBETCTBUM C YTBEPXKICHHOW B YYEOHOM IUIaHE TPYAOEMKOCTHIO W
COCTOMT H3:
e paboOThl CTYJIEHTOB C JIEKIIMOHHBIMH MaTepHallaMH, TMOWCKA WU aHaju3a JIUTEepaTypbl U
JICKTPOHHBIX HCTOYHUKOB WH(POPMAITUH TI0 33JJAHHOU TEME;
® BBINOJHEHUS 3aIaHUH JIJIS cCaMOCTOsATeIbHOM padoTel B DUOC COI'Y;
® M3YyYEHUs] TEOPETUUYECKOTO, IPABOBOTO U CTATUCTUYECKOIO Marepuania JJis MOArOTOBKH K
71a00paTOPHBIM 3aHATHSIM;
® MOJIFOTOBKH K SK3aMEHY.
Tembl u QopMbl BHEAYAMTOPHOH CaMOCTOSITENBHONH paboOThl, €€ TPYAOEMKOCTh
cojiepkarcs B pasjaene S5, taou. 5.1.

Memoouueckue ykazanus no opeanu3ayuu CamMoCcmosme bHou pabomul Cmyo0eHmos

Buvinonnenue mecmosgvix 3adanuiu. llepen HadanmoM BBITIOJTHEHUS TECTOB CIIEAYET
BHUMATEIBHO H3yYUTh TEOPETHYECKH MaTephall, MpOopemiaTh 3aJa4d 10 JaHHOW TeMme |
OTBETHTH Ha BOIPOCHI, IMCIOIINECS B YICOHUKE. BBIMOIHSS TECTHI, CIEIYeT UMETh B BUIY, UTO
OHH OBIBAIOT CJIETYIONINX THIIOB:

1. BeiOop mpaBUIIBLHOTO OTBETA M3 YHCIA MPEAJIOKEHHBIX. B 3THX TecTax HE0OXOIMMO
BBIOpaTh OJIMH MPaBUIBHBINA OTBET U3 YHCIIA TIPEIOKEHHBIX.

2. MHoxecTBeHHBII BbIOOp (0e3 MeTku). HeoOxomumo BBIOpaTh Bce NpaBUIIbHBIC
OTBETHI U3 YHCTIa MPEJIOKEHHBIX.

3. Tectpl camueHus. B 3THX TecTax K psay BOMPOCOB HYKHO TMOAOOpaTh MPABHUIIBHBIHN
OTBET M3 YMCIIa TPEIIOKCHHBIX.

4. Tectpl panHxupoBKU. B 3TOM ciiyyae He0OXOIHMMO pacHoOJIOKUTh OTBETHl B
NPaBUIIHLHOM TTOPSIIKE.

5. 3akphIThIC TECTHI. 3/16Ch BapUAHTHI OTBETA HE MPEIaratoTcsi, CBOM OTBET HEOOXOIUMO
BIIMCATh B TIOJIE OTBETA.

Iloocomoska Hayunozo Ooknada ¢ MyIbmumMeouliHou npesenmayuen. Jlokmag —
nuchMeHHas pabota o0bemoM 10-18 meuaTHBIX CTpaHUII, BHITIOTHSEMAsl CTYyJEHTOM B TEUEHUE
JUIUTENILHOTO Cpoka (okoso Mecsia). Jloknaa — KpaTkoe TOUHOE M3JI0KEHUE CYITHOCTH KaKoro-
a100 BOMpOCa, TEMbl Ha OCHOBE HECKOJBKHX IEPBOMCTOYHHMKOB. JIOKIIa] MOJDKEH COIepKaTh
OCHOBHBIE (DaKTHYECKHE CBEIEHHs W BBIBOJBI IO paccMaTpuBaeMoMy Borpocy. I[lomumo
pedepupoBaHusl TPOYUTAHHOM JHUTEpaTypbl, OT CTyAEHTa TpedyeTcss apryMeHTHpPOBaHHOE
U3JI0’)KEHUE COOCTBEHHBIX MBICJIEH MO pacCMAaTPUBAEMOMY BOTIPOCY.
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Iloocomoska pegepama. Pedepar - KpaTkoe H3IO0KEHHE NPEICTABICHHOW TEMBI B
NUCHbMEHHOM BHJI€ WM B (JOpME MyOJUYHOTO JOKJIa/a Ha OCHOBE CAMOCTOSITEIILHOTO U3Y4EHUS
auTeparypsl o teme. Pedepar momoraer BeIpabOTaTh HABBIKM M MPHEMBI CAMOCTOSTEILHOTO
HAYYHOTO TIOMCKAa, TPAaMOTHOTO M JIOTHUECKOTO W3JIOKEHHUs W30paHHOW MpoOieMbl |
CHOCOOCTBYET MPUOOILICHUIO CTYAEHTOB K HAy4YHOH AesrenbHOCTH. [lomumo pedepupoBanus
IPOYNUTAHHOM JMTEpaTypbl, OT CTyJIeHTa TpeOyeTcsi apryMEeHTHPOBAHHOE W3JIOKEHUE
COOCTBEHHBIX MBICIIEH 110 paccMaTpPUBAaEMOMY BOIIPOCY.

[TocnenoBarenbHOCTh PabOTHI:

1. Bei0op tembl uccrnenoBanus. Tema pedepara BbIOMpaeTcst CTyICHTOM Ha OCHOBE
€ro HayyHOro uHTepeca. Takke moMouIb B BEIOOpE TEMbI MOKET OKa3aTh MPENoIaBaTeb.

2. [InanupoBanue wuccienoBaHus. BxirodaeT cocTaBieHUE KaJeHJIApPHOIO IIIaHa
HAYYHOTO HCCJIEIOBaHMA W IulaHa mpeanonaraemoro pedepara. Kanengapuwiii 1uian
UCCJIEIOBaHMSI BKJIIOYAET CIIEAYIOIIME 3JIEMEHTHI: BbIOOP U (opmynupoBaHHE MPOOIEMBI,
pa3paboTKa I1aHa UCCIIeA0BAaHUS U

3. [TpenBaputensHOro IaHa pedepara; cOop M U3ydyeHHE MCXOJHOIO Marepuana,
IIOUCK JINTEpaTyphbl; aHaIU3 COOpPaHHOro MaTepHaja, TeopeThdeckas pazpaboTka MpoOJIeMbl;
cOOOLIeHHE O MpelBapUTEIbHBIX PE3yJbTaTax MWCCIEIOBaHUs; JUTEepaTypHoe odopMieHue
MCCJIEI0BATENLCKOM MPoOIIeMbl; 00Cy X IeHHE pabOThl (HA CEMUHAPE U T. I1.).

4. [Touck u wm3ydyeHue nuteparypbl. s BbISIBICHHS HEOOXOAMMON JUTEpaTyphl
cleyeT oOpaTUThCs B OMOIMOTEKY WM K mpenogaBareno. [loqodpannyto muTepaTypy ciemayer
3auxcupoBars corinacHo 'OCT mo 6ubnuorpaduyeckoMy ONMUCAHUIO TPOU3BEACHUI NEUaTH.
Jns pa3paboTku pedepaTa nocTaTouHO H3ydeHUE 4-5 BaKHEHIIMX cTated mo u30paHHON
npobneme. Ilpu wu3ydeHnu mMTeparypsl HEOOXOAMMO BBIOMpATh MaTepHuai, HE TOJBKO
HOJTBEP K IAIOIIMN O3ULIMIO aBTOpa pedepara, HO U MaTepHal s MOJIEMHUKH.

S. O6pabotka marepuana. Ilpu 06paboTke MOJy4eHHOTO MaTepHualia aBTop JOJKEH:
CHCTEMaTU3UPOBATh €ro IO pasjesiaM; BbIIBUHYTh U O0OCHOBaTb CBOM T'MIIOTE3bI; OINPENEINUTh
CBOIO IIO3UIIMIO, TOUKY 3PEHHUS [0 paccCMaTpuBaeMoil mpodiemMe; yTOUHUTh 00BEM U COepKaHHUE
MNOHATUM, KOTOPBIMU NPUXOJIUTCS OINEPUPOBaTh NpU pPa3pabOTKe TeMbl; CHOPMYIUPOBATH
ONpeseNieHuss M OCHOBHBIE BBIBOJBI, XapaKTEpU3YIOLIUE pe3yNIbTaThl HCCIEIOBAHUS;
OKOHYATEJIbHO YTOUYHUTH CTPYKTYpPY pedepara.

6. Odopmiienne pedepara. Ilpu odopmienun pedepara pexoMeHIyeTCs
IPUIEPKUBATHCA cleAyomux npaswi: CieqyeT nucaTh JMIIb TO, YEM aBTOP XOYET BBIPA3HUTh
CYIIHOCTb INpo0OJsieMbl, ee JOoruky; Ilucate cTporo mocnemnoBaTeabHO, JIOTUYHO, JOKa3aTeIbHO
(o cxeme: Te3uc — obocHOBaHUE — BbIBOA); [Iucare sipko, 0Opa3zHo, )KUBO, HE TOJIBKO BCKPHIBas
UCTUHY, HO U OTpa)kas CBOIO MO3MIIMIO, MpOMaraHAupys MOJy4deHHble pe3yiabTaTel; [lucare
OCMBICJIICHHO, COOJNIoJasi TMpaBuja TpaMMaTUKHM, HE 3JI0yMOTpedsiAs HayKooOpa3HBIMU
BBIPAXKCHUSIMH.

Pedepar BrImonHsSIETCS B COOTBETCTBUM C TPeOOBAaHUSIMU CTaHAApPTOB, pa3pabOTaHHBIX
JUIs JTaHHOTO BHJA JOKyMeHTOB. PaGoTa momkHa OBbITH BBIIONHEHa Ha Oenoit Oymare
crangaptHoro jucrta A4. TekcT noMKeH ObITh OTIeYaTaH Ha KOMIIBIOTEpPE B TEKCTOBOM
penakrope Microsoft Word u oTBeuaTh cieayronmm TpeOOBaHUSAM: MapaMeTphl OJeH CTpaHMIL
JOJKHBI OBITH B Mpejenax: BepxHee u HIKHee — mo 20 MM, mpaBoe — 10 mm, neBoe — 30 M,
mpudt — Times New Roman , pasmep mipudra — 14, MeKCTPpOUHBII HHTEPBAT — MOJTYTOPHBIN.
Jlenta mpuHTepa — TOJbKO 4€pHOro npera. Hymepanus ctpanun B pedepare I0KHA OBITh
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CKBO3HOM, HAUMHAs C TPEThel cTpanmibl. HoMep mpocraBisercs apaOckumu 1udpamMu BBEpXyY
KQ)KJIOM CTpaHMIIbI CIIPaBa.

[Tpu n3noxennn Marepuana HEOOXOAUMO MPHUIEPKUBATHCS IPUHATOTO TUIAHA.

bubnmorpaduyecknii CMCOK COCTaBISIETCS HAa OCHOBE HMCTOYHHKOB, KOTOpBIE OBLIH
IPOCMOTPEHBl U W3YYEHBI CTYJEHTOM IpU HamucaHuu pedepara. JJaHHBINA CHHCOK OTpakaeT
CaMOCTOSITENIbHYI0 TBOPYECKYI0 pabOTy CTyAEHTa, YTO IO3BOJSET CYIUTh O CTENEHU €ro
MOJATOTOBKM M YIUIyOJieHMHW B BbIOpaHHYIO TeMaTuKy. Bcs ucrnonbp3oBaHHas JuTepaTypa
pa3Melaercsa B CIEAYIOIIEM MOPSAAKE: 3aKOHOAATENIbHBIE aKThl, IOCTAHOBJICHUSI, HOPMATUBHBIC
JIOKYMEHTBI; BCsl yueOHas TuTeparypa B aln(aBUTHOM MOPSIJIKE, 3aTEM CPEACTBA MEPUOIUYECKOM
neyaTy B aln(aBUTHOM MOPSJIKE; HCTOYHUKH U3 ceT MHTepHeT.

Memoouueckue pexkomenoayuu no  CO30AHUIO  MYTbMUMEOUUHOU  Npe3eHMAayuu.
CtpykTypa ¥ coOJEp)KaHUE NpPE3EHTAUd — 3TO JIMYHOE TBOpYECTBO aBTopa. [lomesHo
UCTIOJIB30BaTh MAOIOHBI OPOPMIICHHS [Tl OJTOTOBKH KOMITBIOTEPHOM MPE3CHTAIUH.

Crnaiipl KenaTellbHO HE Meperpy’k aThb TEKCTOM, JIydllle pa3MECTUTh KOPOTKUE TE3UCHI.
Ha cnaiinax HE0oOXOOUMO €MOHCTPUPOBATH HEOOMNbINHE (parMEeHTHl TEKCTa JTOCTYIHBIC IS
YTeHUs Ha pacctosiHuu; 2-3 dotorpaduu minm pucyHka. Haubonee BakHBIM MaTepuan Jydile
BBIJICIIUTb.

Tabmuue! ¢ HUGPOBEIMU TaHHBIMU IIJIOX0 BOCHPUHUMAIOTCS CO CIIAHIOB, B 9TOM Cllydae
U(pPOBON MaTepHal, Mo BO3MOKHOCTH, JTy4Ille MPEJICTABUTH B BU/IC TPAQHUKOB U AUATPAMM.

He cnenyer uznuimHe yBieKaTbcsi MyIbTUMEAUHHBIMU 3P dexTamu anumarui. OcoOeHHO
HE)KeMaTeNbHbI Takue 3PEKTH KaK BBUIET, BpallleHUE, BOJIHA, TTOOYKBEHHOE TOSBJICHHUE TEKCTa
u T.a0. OntumanbHas HacTpoiika 3((eKTOB aHMMalMu — TOSABIEHUE, B TMEPBYIO OuYepellb,
3arojIoBKa ciaiiia, a 3aTeM — TeKcTa 1o abd3auam. [Ipu 3ToM ecinm HECKOJIBbKO CIaifioB MMEIOT
OJINHAKOBOE HA3BAaHUE, TO 3ar0JIOBOK CJIAl/1a TOJKEH IIOCTOSIHHO OCTAaBaThCs HA DKPAHE.

YroObl 00ecneuuTh XOPOIIYID YHUTAEMOCTh IPE3eHTAllud HEOOXOJUMO 10a00paTh
TEeMHBIH 11BeT ()OHA U cBeTIbIH 1BeT mpHudTa. Henbss Taxke BEIOUPATh GOH, KOTOPBIA COAEPKHUT
AKTUBHBIN PUCYHOK.

XenarenbHO NOATOTOBUTH K KaXXJAOMY CJIaiiTy 3aMETKH IO J0KJIaay. 3aTeM pacledyararb
UX M HCHOJb30BaTh NpPHU MOJATOTOBKE WJIM Ha CaMoOM Mpe3eHTaluu. MOXXHO pacreyaTarb
HEKOTOpBIE KITIOUEBBIE CIIAali]Ibl B KAUECTBE Pa3/1aTOYHOI0 MaTepHuaa.

Heo6xonnMo 00s3aTenbHO cOOMIOATh €AMHBIM CTHIL OGOpPMIIEHUS MNpEe3eHTAluu U
00paTUTh BHUMAHUE HA CTUIMCTUYECKYIO IPaMOTHOCTb.

Crenyer mpoHyMepoBaTh CIIalbl. ITO MO3BOJMUT OBICTPO OoOpamarbcs K KOHKPETHOMY
claiily B ciay4ae HE0OXOIUMOCTH.

Pexomenpanum no coaepKaHuio U CTPYKTYpe CIai 0B MyJIbTUMEINHHON IPE3CHTALNN:

1-i1 cnaiin (TUTYIBHBIN), HA (OHE KOTOPOTO CTYIEHT MpeAcTaBiseT TeMy npoekrta, @O
Y HAyYHOT'O PYKOBOJMTEIIS.

2-1 cimaiin. Bromrodaer B ce0st OOBEKT, MPEJMET U TUITOTE3y UCCIICIOBAHUS.

3-i1 cnaiin. ComepXuT 1elb W 3a1add ucciepoBaHus. Llenp mpoekra nomkHA OBITH
HalMcaHa Ha 9KpaHe KPYMHbIM MprudToM. 371eCh JKe, €CIIH MO3BOJIIET MECTO, MOKHO HaIlUcaTh U
3ajauu. 3a/1a41 MOT'YT OBITH ITPEJICTaBICHBI M Ha CIEAYIOIEM claiize.

4-i1 - cnaiin. ComepXUT CTPYKTYpY pabOThl, KOTOPYIO MOXHO MPEIOCTaBUTh, HApUMeEp,
B BUJIE rpauecKuX OJIOKOB CO CTpeIKaMu. A TakKe — IepeuncaeHre MPUMEHSIEMbIX METOA0B U
METO/IMK.
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5-if - cmaiin. [lpencraBisieTcs: copepkaHrue M TeOpeTHIecKas 3HaAYMMOCTh TpoekTa. CyTh
periaeMoii mpoOIeMbl MOKET OBITh MPEACTABICHA B BUAE CXEM, TAOJUII, AUArpaMM, TpaduKoB,
dororpaduii, pparMmeHToB GUIHMOB U T.N. Ha TEOpETHYECKYIO0 YacTh MPEICTaBICHHS MPOCSKTa
JIOJI’KHO OBITH CO3/1aHO HECKOJIBKO CIIAHIOB.

6-i1 - cimaiin. Bo3MoKHOCTH PUMEHEHUS Pe3yNIbTaTOB pabOThI Ha mpakTuke. Ha 3Ty Temy
TaK)Ke JI0JDKHO ObITh HECKOJIBKO CIIaii1oB.

7-ii cnaiin. I'maBHbIE BBIBOJIBI, UTOTH, PE3Y/IbTATHI MPOEKTA 11€JIECO00Pa3HO MOMECTUTDH Ha
oTnenbHOM crnaiiie. [Ipu sToM He cienyeT mepeducisiTh TO, YTO OBLIO CHIENaHO, a JAKOHHUYHO
U3JIOKUTH CYTh 3HAYMMOCTHU IIPOEKTa WM MOJYYEHHBIX Pe3y/IbTaTOB UCCIICIOBAHMUS.

[Tocnennuii ciaiin. B koHel Mpe3eHTalMH >KEJIaTeIbHO IOMECTUTh CIauJ C TEKCTOM
«Cnacubo0 3a BHUMaHHE!».

VY4yeOHasi JmMreparypa U METOAMYECKHNA MaTepuan MO0 OpPraHU3alldd CaMOCTOSTEIHHOM
paboTbl CTYAEHTOB OTpa)X€Hbl B pabouedl mporpamme AUCHUIUIUHBL «COBpEeMEHHBIE
JNEKTPOXUMHUYECKHE METOAbl aHalu3a» M Ha caidte aucTtaHiuuoHHoro oOydenuss COI'Y
mwiomanka cucreMsl «MOODLE» o cepnke: http://Ims.nosu.ru/.

8. OueHouHbIe cpeACTBA ISl TEKYLIEr0 KOHTPOJIS yCIeBaeMOCTH, PyOeKHOIi aTTecTallUu 1
MPOMEKYTOYHOI aTTECTAIIMU M0 UTOraM OCBOEHHUSI THCHHUILTHHBI

8.1. Ouenounble cpeACTBa VISl NPOBEAEHHS TEKYLIEro KOHTPOJISA YCIeBAeMOCTH

HasnaueHune OILIEHOYHBIX CPEACTB TEKYIIEro KOHTPOJS - BBISBUTH C(OPMUPOBAHHOCTH
koMmnerennuit [1K-2, [TK-3.

O0pa3subl OmJieTa KOHTPOJIA MaTepHaJia K KOHTPOJIbHOM padore
no TeMe " BBenieHue B anekTpoxumMuueckue Meto bl ananu3a (9XMA). Knaccudukanus
OXMA, ux 0cOOCHHOCTH, YYBCTBUTEIIBHOCTh, TOYHOCTD, Pa3pelIaronias CloCOOHOCTb.
Tennenuuu u nepcrnekTuBbl pazButusg DXMA. [1yTu noBbILIEHUS YyBCTBUTEIBHOCTH.
OmnpenensiemMble KOMIIOHEHTHI. BemecTa, Meniaromue npoBeeHuIo aHanu3a. TpeboBanus,
MpeIbsBIsieMble K TOATr0TOBKE Mpo0. OCHOBHBIE CTANH JIEKTPOXUMHUECKOT0 aHau3a"

Bapuanm 1

1. TlepeuncnuTe OCHOBHBIE SJIEKTPOXUMHUECKHE METO b aHann3a (OMA).

2. HazoBure Hambomee mepcnekTHBHBIHE OMA u  jaiite  000CHOBaHHE
1eJ1€CO00Pa3HOCTH €r0 MPUMEHEHUS.

3. CdopmynmupyiiTe TPHHIMI, JSKAIMH B OCHOBe Kiaccudukamuum DOMA,
pekomennoBanHo MIOITAK?

4. Tlpemioxutre cxeMmMy OIEKTPOXUMHYECKOH s4Yeku (Ilemn) ¢ MepeHOoCcoM,
COCTOSIIIIETO M3 CEPeOpSTHOTO0 HMHIWKATOPHOTO OJIIEKTPOJa U KaJIOMEIBHOTO
AJIEKTPOJIa CPAaBHEHUS.
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Bapuanm 2

1. ConocraBbTe 4YyBCTBUTEIBHOCT OMA € XUMHUYECKUMHM M JIpYyrUMU
UHCTPYMEHTAJIbHBIMU METOJIAMH.

2. YkaxuTe AMana3zoH KOHLEHTPALMM, NPU KOTOPHIX MPOBOAATCA aHAIUTUYECKHUE
M3MEpEHUsI C TOMOIIbI0 DMA.

3. Kakue ¢usnueckne napamerpbl HCHOJIb3YIOTCA B KadeCTBE aHAIUTHUYECKUX
CUTHAJIOB B 3JIEKTPOXUMHUYECKUX U3MEPEHMSIX ?

4. Ilpennoxute CcXeMmy JJIEKTPOXMUMHMUYECKON s4elku (LUenu) ¢ IMEepEeHOCoM,
COCTOALIIETO W3 CepeOpSHOr0 MHAMKATOPHOTO JJIEKTPOJa U BOJOPOIHOTO
JIEKTPOJIa CPABHEHHUS

Bomnpocel 15151 CAMOKOHTPOJISE
no TeMe " BBenieHue B anekTpoxumuueckue Meto bl ananuza (9XMA). Knaccudukanus
OXMA, ux 0COOEHHOCTH, YyBCTBUTEILHOCTD, TOYHOCTb, Pa3pelIaromnias ClioCOOHOCTb.
Tennenuuu u nepcnekTuBbl pazsutusg DXMA. [1yTu noBbILIEHUS YyBCTBUTEIBHOCTH.
OnpenensieMble KOMIIOHEHTHI. BemecTa, Meriatomuye npoBeeHuIo aHanu3a. TpeboBanus,
IIpeIbsBIsEMbIE K TOATOTOBKE 1P00. OCHOBHBIE CTAANH JIEKTPOXUMHUUYECKOTO aHaIu3a"

JlaiiTe onpesieneHre IeKTPOXUMUYECKUM METOIaM aHaJIu3a.
Knaccuukanus 31eKTpOXUMHUECKUX METOI0B aHAIN3a.

Ha yem ocHOBaH KyJOHOMETpUYECKUI MeTo]] aHanu3a?

CyIHOCTh M Pa3HOBUIHOCTH AJIEKTPOrpPaBUMETPHUECKOTO aHATTU3A.
KakoBa 0CHOBa NOTEHIIMOMETPUUECKOT0 aHaAIN3a?
UyBCTBUTEIBLHOCTH, TOYHOCTD, pa3perniaromnias cnocooHocts I XMA.
Tennenuuu u nepcrekTuBsl pazputusg DXMA.

[1ytu noBeiIeHUs 4yBCTBUTENIbHOCTH D XMA.

©ooN R WDE

Ompenensembie KOMIOHEHTH D XMA.

10. BemiectBa, Memaromue MPOBEIECHUIO aHAIM3a Pa3IMYHBIMU 3JIEKTPOXUMHUECKUMHU
METOAAMH.

11. TpeGoBanus, NpeabABIsIEMbIE K TOJTOTOBKE MPOO IS 3JIEKTPOXMMHUYECKOTO aHaIN3a.

12. OcHoBHBIE CTaIUU IEKTPOXUMHUECKOTO aHAIIN3A.

13.Mecto u pomp DXMA cpeau apyrux MeTonoB aHanm3a. COBpeMEHHOE COCTOSHHE
METOAa U o0sacTu IMPUMCHCHUS, 3HAUCHUEC U MCCTO CpCIU APYTUX aHAITUTHYCCKUX METOJOB.

JleMOHCTPALIMOHHBIH BAPUAHT TECTA JIJIA BXOJHOT0 KOHTPOJIS
no TeMe " BBeneHue B aneKTpoxuMuueckue MeTo bl ananu3a (9XMA). Knaccudukarus
OXMA, ux 0COOEHHOCTH, YyBCTBUTEILHOCTD, TOUHOCTb, Pa3pelaronias ClioCOOHOCTb.
TenaeHuuu u nepcnekTuBbl pa3Butus D XMA. [1yTH NOBBIIEHNS] YYBCTBUTEILHOCTH.
OmnpenensiemMble KOMIIOHEHTHI. BeliecTBa, Meriaromiue mpoBeeHIIo aHanu3a. TpedoBanus,
MPEABSIBISIEMbIE K TOATOTOBKE MTP00. OCHOBHBIE CTaIUM IEKTPOXUMHUECKOTO aHam3a"

Cambim 4y8cmeumenbHblM S1eKMPOXUMULECKUM MEeMOOOM AHANU3A AENAemC s
a) MOTEHIIMOMETPUUECKOE TUTPOBAHHE

0) noHOMETPHS
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B) KJIacCHYecKasl mojsiporpadus
I') UTHBEPCUOHHAs BOJIbTAMIIEPOMETPHSI

Konuuecmeo snexmpuuecmsa usmepsaiom:
a) aMIiepMeTpamMu
0) BOJIbTMETpaMU
B) HOHOMEpaMHU
r) KyJOHOMETpaMu

Kaxkou pazoen snexmpoxumuueckux memooos aHanu3a exkI04aem amnepomempuieckoe
mumposaHue?

a) MIOTEHIIMOMETPUS

0) KyJIOHOMETpUS

B) BOJIbTAMIICPOMETPHSI

') KOHIYKTOMETPHS

JleMOHCTPAIMOHHBII BAPHAHT CUTYAllHOHHBIX 32/124

Ha Bomprammepomerpuyeckoe wuccienoBanue Obuia B3sita mpoba odbemom 100 wmu,
ymapeHna 710 20 M 1 paz6aBieHa (POHOBBIM 3JIEKTPOIUTOM. Ha BoIbTamMmeporpaMmmax XoJIOCTON
npoObl, MPOOBI aHATTM3UPYEMOU BOIBI M MPOO aHATM3UpPyeMoil Bozbl ¢ nobaBkamu 20, 40 u 60
MHKPOIUTPOB (MKI) CTAHAAPTHOTO PACTBOPA COJIM CBHHIIA C KOHIIEHTpaIiel nonos Pb?* 10mr/n
BBICOTA TUKOB COCTABUJIA:

XoJocTast mpoda — 4 MM;

uccieayemas npooa — 43 mwm;

uccieayemas nmpooa ¢ 100aBkoit 20 MKJI cTaHAApTHOTO pacTBopa — §1mm;
uccuenyemas nmpoda ¢ 1o0aBkoit 40 MK cTaHAapTHOrO pacTBopa — 115 Mm;
uccienyemas rmpoba ¢ 1o6askoi 60 MKJ CTaHIaPTHOTO pacTBopa —145 MM.

[lo pesynpTaTam BOJBTAMIIEPOMETPHUYECKOIO MCCIEAOBAHUS IOCTPOWTE 3aBUCHUMOCTH
BBICOTHI IHKa (KOTOpas MpONOpLUOHATIbHA cujie NU(PY3MOHHOrO TOKa, T.€. aHAIUTUYECKOMY
CUTHAJy B METOJI€ BOJBTAMIIEPOMETPUHU) OT KOHILIEHTpAlMM CTaHAApTHOW J00aBKU (MI/1) U
rpaduuecky onpeeuTe KOHIEHTpaIuio (Mr/1) HOHOB cBUHIIa Pb?* B nccnemyemoit mpobe.

Cmyoenmol  npeonodxcunu  ewje  HECKOIbKO  Memooo8  UCCIe008aHus  Npoobl:
KYJlOHOMempuyeckoe  mumposaHue, KOHOYKMOMempu4ecku  Memoo u  memoo
ougepenyuanvroii nonapozpaguu. Ilpenooasamens ommemun, 4mo NPAGUILHbIM SAGIAENCS
Mmemoo ouggepenyuanvroli noaspoepaguu. Ilouemy Henpuemnemvl Opyeue memoowvl, a
HOOX005UUM ABTISIEMCsE Memo0 Ou@d@epeHyuanvrol noasipoepaguu?

JleMOHCTPALMOHHBINH BAPHAHT Kelc-3aJaHus

B ocHOBe KOHIENMIMH METOJa KOHKPETHBIX CHUTyalui (keiic-merona) sBIseTcs
MPaKTUYECKOE 3aHsATHe, HalleJIeHHOe Ha (OPMHUPOBAHHE Y CTYIEHTOB MpodeccHOHATbHBIX
KayecTB PYKOBOAMTENS aHAJIMTUYECKON sadopaTopuu, HABBIKOB UM YMEHHMH uepe3
MOJICJIUPOBAHHUE TPAKTUYECKUX ACHCTBUH B YCIOBUAX YU€OHOTO 3aHSITHS.
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[IpousBoacTBeHHast cutyanmsi (kekc) — 3T0 AP(EKTUBHBIA CIMIOCOO MOAECTUPOBAHUS
MIPOTHO3MPYEMBIX MTPOU3BOJCTBEHHBIX cuTyanwid. [IpobiiemMaTnka kelicoB Oim3ka K mpoodiieMam,
C KOTOPBIMHU OYAYIINM XUMHUKaM-aHATUTHKAM MPUACTCS CTOJKHYTHCS B peaTbHOU KU3HU.

Ilpumep retic-3a0anus. Conepxkanue cynbduaa Hatpus NazS B cynbpaTHOM UYEpHOM
HIEJIOKE XMMUK-aHAJUTUK MTPOBOJIAI METOJOM MOTEHIIMOMETPUUECKOr0 TUTpoBaHus. cxoaHbii
mesiok Obw1 pazbaBien B S50 pa3, 3arem Obwia oroOpana anmmkBota 10,0 mur. AnmkBora
ortuTpoBbiBanack 0,1 MOJb-3KB/I pacTBOpoM HHUTpara ammuakara cepeopa [Ag(NH3)2]NO3,
KOHTPOJIMPYS U3MEHEHHE MOTEHIMala TUTPYEMOM CHCTEMbI C IOMOIIbIO CYyJbhuiacepeOpsHOTro
WHAUKATOPHOTO DJIEKTPOJIa OTHOCHUTEIBHO XJIOPCEpEeOpSIHOrO d3JeKTpoja cpaBHeHUs. B
pesyibTare aHajgu3a Oblla TOMYyYeHBl CIEAYyIOImas 3aBUCHMOCTh IOTEHIMANa OT o0bema
TUTPAHTA!

Viurp., M1 | 0,2 0,4 0,5 0,6 0,8 0,9 1,0 1,1 1,2 1,3 1,4

-EbmV 680 | 640 |[625 |595 |573 |540 410 | 310 | 200 | 150 | 149

3anaHus:

1. IToctpoiite qudhepeHIHATHEHYI0 KPUBYIO TOTCHIIMOMETPUICCKOTO THTPOBAHHUS.

2. Tlo 0o6beMy M3pacxOJ0BAHHOTO pacTBOpa HUTpaTa aMMHakaTa cepeOpa B KOHEUHOM
touke tutpoBanus (KTT) ompenmenure koHIEHTpanuio cyinbhuma Hatpus Na2S (B r/m) B
HCXOJIHOM IIEJIOKE.

3. [Ipennoxute Kakue METOMBI OIpeneeHus Cylbduaa HaTPHUs MOT ellle UCIOIb30BaTh
XUMUK-aHAIUTHUK.

8.2. OneHo4YHbIe CpeACTBA A5 NPOBeAeHUs Py0e:KHOH aTTecTAlHH

HpI/IMeprle TECTOBbIC 3aJaHUA

Home%tuuomempuuecxud Memoo OCHOBAH.:

a) Ha U3MCPCHHUU PA3HOCTU PABHOBCCHBLIX IOTCHIHAJIIOB IMPAKTUYCCKHU B OTCYTCTBUC TOKa
MCKAY UHAUKATOPHBIM 3JICKTPOAOM H JJICKTPOJAOM CPABHCHUAA,

6) Ha U3MCPCHUHU PA3ZHOCTHU PABHOBCCHLIX INNOTCHHOHAJIOB B IMNPUCYTCTBHUU TOKa MCKIAY
HHJAUKATOPHBIM 3JICKTPOAOM H JJICKTPOJAOM CPABHCHUS

B) Ha UBMCPCHUUN TOKA MCIKAY MHAUKATOPHBIM 3JICKTPOJAOM U 3JICKTPOAOM CPABHCHHUA,

F) Ha UBMCPCHUU NTOTCHIHAJIA HHAWKATOPHOI'O 3JICKTPOJa

Tunvi UHOUKAMOPHBIX INEKMPOO08, UCNONILIYEMBIX 8 NOMEHYUOMEMPUU:
a) CTeKJISTHHBII
0) MIaTUHOBBIN
B) XJIOpCepeOpsHbIN
I') yIJIepOIHBIN

brox anexkmpoxumuyeckoii sauetiku cocmoum u3:
a) MHJANKATOPHOTO AJIEKTPO1a
0) 7eKTpOIa CPAaBHEHHS
B) IOTCHITMOMETPA
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') CTaKaH4YMKa C aHAJTM3UPYEMbIM PaCTBOPOM

Tlomenyuan uHOUKAMOPHO20 INEKMPOOA 3aB8UCUN O
a) IpUPOblI PACTBOPUTEIIS
0) OKpacku pacTBopa
B) MPO3PAvyHOCTH pacTBOpa
') aKTUBHOCTH MOTEHIIMAIONPEICIIAIONINX HOHOB 110 ypaBHeHHIO HepHeTa

CmeknanHbll 31eKmpoo A815emcs NPUMEPOM:
a) MeMOPaHHOTO MJIEKTPO/Ia
0) pa3HOBUIHOCTH METAJNINYECKOTO JIEKTPOAA
B) HOHOCEJIEKTUBHOTO 3JIEKTPOa
I') CTEKJIOYTJIEPOJHOTO 3IEKTpoAa

Ilpasuna pabomovi co cmexkisiHHbIM INEKMPOOOM:

a) Mmepej MCIOoIb30BaHUEM CTEKIISTHHbIE MEMOpaHHBIE 3JIEKTPOIbI CIIeAYeT Bblnepxath B 0,1
MOJIB/JT pacTBOPE XJIOPOBOJOPOJAHON KUCIOTHI

0) mepea HWCHOJB30BAHWEM CTEKIISIHHBIE MEMOpaHHBIE JJIEKTPOJBI CIIEAYET BBIAEPHKATh
HEKOTOPOE BPEMsI B BOJIC

B) IIpU NIEPEXOJE OT OJTHOTO PacTBOPA K APYroMy BBHITUPATh OyMaroi HOHOUYBCTBUTEIbHYIO
MeMOpaHy

I') IEPHOANYECKH MPOBOIUTH CYILIKY JIEKTPOIOB

Tlomenyuomempuio ucnonvsyrom onsa onpedenenusi pH
a) BOZIbI
0) pacTBOPOB JIEKAPCTBEHHBIX BEIIECTB
B) CYXOT'O PaCTUTEIHHOTO CHIPhS
) Mazei

Tlomenyuomempuyeckoe mumposaniie OCHO8AHO HA ONpedeeHUu’ MOYKU IKEUBANEHMHOCMU NPU
NPOGedeHUU XUMUUECKOU PeaKyuy Mexicoy MumpaHmom u OnpeoeisieMbl;M 6eujecmeom nymem:

a) U3MEpPEeHMs B IPOIlecce TUTPOBAHUS NMEKTPOJBIIKYILECH CHIIBI CIEHUATIbHO MOA0OpaHHOM
AJIEKTPOIHOM Iapbl

0) orpeenieHUs] pe3KOro U3MEeHeHus (CKayKka) MOTEeHIMala HHAUKATOPHOTO JIEKTPOa

B) OIPEEIICHUs PE3KOr0 N3MEHEHMsI (CKauKa) MOTEHIIMANa IEKTPOAA CPAaBHEHUS

T') UCIIOJIb30BAHUS IPAayUPOBOYHOTO Irpaduka

Memoo nomenyuomempuueckoco mumpoeaHus Moxjcem Ovimv NPUMEHEH:
a) B Cllydae TUTPOBAHUS OKPAILICHHBIX PACTBOPOB
0) B ciryyae TUTPOBaHMS MYTHBIX paCTBOPOB
B) IIPU OTCYTCTBHUH MOAXOAAIIETO UHAUKATOPA
I') IPU OTCYTCTBUHM XUMHUYECKON PEAaKIIMU MEX1Yy TUTPAHTOM U ONPEIETIEMbIM BEILIECTBOM

IIpeumywecmea nomenyuomempuu 3aKI04AIOMCA:
a) TpedyeTcsl HAJIMYKe TOJIBKO OJTHOTO JICKTPOa
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0) mpuMeHsieTcs B cilydae TUTPOBAHUS OKPAILIEHHBIX U MYTHBIX PaCTBOPOB
B) BBICOKasl YyBCTBUTEIbHOCTD
T') HU3Kasi CTOUMOCTB 000pYIOBaHHS

8.3. OueHouHbIe cpeacTBA IJIsl MPOBeIeHHs MPOMEKYTOUHOH aTTeCTAIUN
Bomnpocsl k 3a4ety

e Mecto u porbs DXMA cpenu apyrux MetonoB ananmuza. Kmaccuduxamms DXMA, ux
0COOCHHOCTH, YyBCTBUTEILHOCTh, TOUHOCTb, Pa3pelIaroIias ClIOCOOHOCTb.

o Ilpumenenne DXMA B mpakTUKE aHAIM3a: HAYYHbIE MCCIEIOBAHMS, MPOMBIILICHHOCTD,
9KOJIOTHS, MEIMLIMHA, PELICHNE COBPEMEHHBIX MPOOJIeM aHATUTUYECKON XUMHUU. TeHACHIUU U
NepcreKTUBbl pa3BuTHs D XMA.

e [lytu noeimieHus: uyBcTBUTENbHOCTU DXMA. Onpenensemble KOMIIOHEHTHI. Bemectsa,
MEIIAIIME TPOBEICHUIO aHAIN3A.

e TpeGoBaHuUs, IPEIBIBISEMBIC K TOATOTOBKE P00 it DXMA.

. Kongykromerpudeckue MeTONbl aHanu3a. [IpuHOMIBI W KiaccHPUKAIUsS METOoJa.
Arnmaparypa u TEXHHUKA KOHJTYKTOMETPHUECKHUX W3MEPEHHUII. OcobenHoctu
KOHJIYKTOMETPHUYECKOT0 METO/Ia aHAIN3a, IPEUMYILECTBA U HEIOCTATKHU.

. DNEKTPONPOBOJHOCT,  PAaCTBOPOB  DIEKTPOJIUTOB  (y[enbHas, OSKBUBAJICHTHAs,
MOJICKYJISIpHAs). 3aBUCUMOCTb DJIEKTPOMPOBOJHOCTH OT JKCIEPUMEHTAJIbHBIX IapaMeTpOB
(TIpUpPOBI MOHOB U PACTBOPUTEJIS], KOHLIEHTPALIUU, TEMIIEPATYPHI U JP.).

. IIpsimasg koHxyKTOMETpHs. [IpuMenenne npsaMoi KOHAYKTOMETPHUU.

. OrmpeziesieHre dJIEKTPONPOBOTHOCTH CJIA0BIX 3JIEKTPOJIMTOB, KOHCTAHT JUCCOIMAIINU
c1abbIX KHUCJIOT M OCHOBaHUU, PACTBOPUMOCTH MAaJIOPACTBOPUMBIX COEJUHEHUN, COCTaBa W
KOHCTAHTBI YCTOMYMBOCTH KOMIUJIEKCHBIX COSUHEHUH.

. Konnykromerpuueckoe tutpoBanue (KT). Peakuuu, ucnonszyemsie B KT. Kpussie KT
M0 METOJly HEUTpallu3alu, OCAKIACHUS, KOMIUIEKCOOOpa30BaHusl, OKHCIECHUS-BOCCTAHOBICHHUS.
TuTpoBaHNE MHOTOKOMIIOHEHTHBIX CMecel 31eKTpouToB. HeBogHOE TUTpOBaHUE.

. XPpOHOKOHAYKTOMETPHUSI.

. BricokOYacTOTHOE KOHAYKTOMETPUYECKOE TUTPOBAaHUE (MIPUHIIUIT METOa, amnmapaTypa,
KpUBbIE TUTPOBAHUA).

. [ToTenmmomeTprueckue MeETONbl aHanu3a. l[IpuHIMN u KIaccuPpUKaus METOI0B
noTeHmomMeTpud. [IpenMyIiecTBa 1 OrpaHUYCHHS METO/IA.

. BosaukHOBeHHE TBOWHOTO AekTpudeckoro cios ([19C) Ha rpanuiie MeTamt — pacTBOD.
PaBHOBecHBIN noTeHIHAN. TepMOaAMHAMUYECKHI BBIBOJ ypaBHEeHHs: HepHcTa.

. Knaccudukanus snextpomoB. Onektpoabl | poma (MeTannudeckuwe, amaibraMHEBIE,
METAJIOUHbIe, Ta3oBble). Onekrponbl Il  poma (kamoMenbHBIA, XJIOpHACEPEOPSHBIN,
MeTaIIo0KUcHbIe). DnekTpoasl I pona.

. OKHUCITUTENbHO-BOCCTAHOBUTENBHBIC JIEKTPOIBI (XHHTUIPOHHBIA, HHEPTHBIA METAJUT B
pacTBOpe, CoAepIKaIEM OKHUCIUTETHFHO-BOCCTAHOBUTEILHYIO TIAPY).

. HNonocenekTuBHBIE ANEKTPONbl. M3MepeHHne TMOTEHIMATOB B HOHOCEIEKTHBHBIX
anekTpoaax. Onpenenenue k03P PUIeHTa CEIEKTUBHOCTH HOHOCEIEKTUBHOTO AJIEKTPO/Ia.

. Knaccugukaius MOHOCENEKTHUBHBIX 3JEKTPoa0B. CTeKIsHHbBIE 3eKTpoabl. CrocoObl

OIpeeeHUs] KOHLIEHTPALUHA C TOMOIIbI0 HOHOCEIEKTUBHBIX 3J1€KTpoAoB (ypaBHeHue HepHcera,
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METOJT TpPaJydpPOBOYHBIX MPSIMBIX, METOA CTaHJAPTHHIX J00aBOK, TUTPOBAaHUE C
MOHCEJICKTUBHBIMU AJIEKTPOJIAMU ).

. DONEeKTpOJasl HAa OCHOBE JKHJIKHX MeMmOpaH. TBepaple MeMOpaHHBIC SJICKTPOIBI
(KpHCTAUIMYECKUE ¥ HEKPUCTALIUYECKHEe MeMOpaHbl). (DepMeHTaIlMOHHbIE MEMOpaHHBIE
AIEKTPOIBI.

. DONEKTpOXUMHUYECKHE Lenu  (KOHLEHTpPAllMOHHBIE  IENH, XUMHYECKHe  LeMH,
raJibBaHU4YECKUi 351eMeHT). 3MepeHue noTeHIanos.

. Usmepenne pH osnexkrpoxumuueckum wmerogoM. OOmas TexHUKa W amnmaparypa
MOTEHUMOMETPUUECKOrO0 aHanu3a. VIHIWKaTOpHBIE 3JEKTPOABl M  3JIEKTPOAbl CPABHEHUS.
MeTto/1b1 onpeieneHrs KOHEYHOM TOYKU oTeHmoMerpuueckoro Tutposanus (I1T).

. Komnencanmonnele 1 HekoMmneHcaunoHHble Metonbl [IT. Meroasl TuTpoBaHus 110
O/1C, paBHOI HYIO U 0 TOKA, PaBHOI'O HYIIO (IpU MOTEHIMAJEe KOHEYHON TOYKU TUTPOBAHUSA).
bumerannuueckue cucrtemsl ekTpoaoB B npaktuke IIT. IloTeHurmoMeTpruyeckoe TUTPOBAHHUE
[0 METOAY HEHTpaIn3aluu, OCaXACHUS, KOMIIEKCOOOpa30BaHUs U OKUCICHUS-BOCCTAHOBIICHUS
(TUIIBI HTHIMKATOPHBIX AJIEKTPOJIOB, KPUBBIC TUTPOBAHUS).

. [Tpumepsr ompenenenus BemiectB merogamu IIT. OOpa®oTka KpPHBBIX THTPOBAHHS
(meton I'pana, meton b. M. MapesiHOBa).

e DIIEKTPOXUMHUYECKUE METOJIbl, OCHOBAHHBIC HA MOJIAPU3AIMHU SJIEKTPOJOB U MPOTECKAHUU
TOKa uepe3 2IeKTpoabl. OCHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPOXUMHUUECKOU KUHETUKH. OCHOBHBIC
MOHATHUS AJIEKTPOXUMUYECKON KHUHETHKHU (TOK, MEepeHarpshKeHne, oOpaTUMble U HEOOpaTUMbIe
nporeccel). Cragum  3IeKTpoXUMHUYecKoro rmpomecca. Juddy3noHHO-KOHIICHTPAITMOHHAS
nonsipu3anus. 3akoHomepHocTH nubdy3un. 1-piii u  2-0if 3akoHbl @Puka. YpaBHEHUs
KOHIEHTPAlMOHHOM nomspusanmu (Teopusi Hepucra-Jlesuua). Kputuka teopun Hepucra.

e  DIEKTpOXMMHUYECKas Mojspu3anusa. Teopus 3aMEUICHHOTO  pa3psiia-MOHU3AIUU.
[TorenuuanpHble KpuBble. Tok oOmeHa. Kunernueckuii BbiBoj ypaBHeHUs: HepHcra. BwiBojg
ypaBHEHUH JJIs1 OO M YaCTHBIX MOJSPU3ANUOHHBIX KPUBBIX. [loNsipu3aliioHHbIe KpUBBIEC TIPU
MaJbIX U OOJBIIMX MEPEHANPSIKEHUAX U TOKaxX. YpaBHeHue Tadens.

e Crpoenue aBoiHoro siexrpuueckoro cios ([A9C) m ero BiMAHHME HA KUHETHKY
ANEKTPOXUMHUUYECKHX TporieccoB. [Ipuunnsl oOpazoBanus JIIC. Ilorenmnuan HymeBoro 3apssa.
Pacnpenenenue 3apsanoB B JIDC. @akTopsl, BIUAONIME HA NOTEHIMAI. YUYeT MOTEHLIHANA MpU
BBIBOJE  YPaBHEHUS  DJIEKTPOXUMHYECKOM  KuUHeTHMKH. Mertoasl  usyuenuss  JIOC.
DNEKTPOKANWILISPHBIE KPUBBIE.

e ®dazoBas nossgpusanus. GakTopsl, BIMUSIOUME HA MEPEHANPSIKEHUE U CTPYKTYPY OCaIKa.
[lepenanpsikeHue Npu BbIAEICHUU BOJAOPO/Ia, CTAJANH BBIIETIECHUS BOJOPOAA.

e DIEKTPONHN3. ODJEKTPOXUMUYECKOE BBIJICICHHE METAUIOB. Y CTOWYMBOCTh BOJHBIX
PacTBOPOB MpH dJeKTpoiu3e. [narpaMma yCTOWIUBOCTH BOJIBI TIPH PaBHOBECHBIX MOTEHITHATIAX.
Harmpsixenune pa3noxxeHus.

e Brusane mpupoapl MeTasia Ha TEpeHanpspkeHne. BiMsHMe MIOTHOCTH TOKa, COCTaBa
pacTBopa, MOBEpPXHOCTHO-akTUBHBIX BemlecTB (IIAB) Ha mnepenanpsbkenue. PasnmenpHoe
BBIJICJICHHME METAUIOB MpH 3aekTponuse. [loaroroBka mnoBepXHOCTEW mMepell HaHECEHUEM
ANEKTPOXUMUUYECKHUX MOKPHITHM. 3akoHbl Dapanes. Boixoa o Toky.

e Meroabl anekTpoaHanusa. Beigenenue Ha kartonae, Ha aHojae. OcaxaeHUE Ha PTYTHOM
3JIEKTPOJE. DJIEKTPOIU3 NPU KOHTPOIUPYEMOM TOKE M DIIEKTPOJIU3 IMPU KOHTPOIUPYEMOM
noteHuuane. llpumepsl onpeneneHus BEIIECTB METOJAMHU IEKTpoiu3a. MeToa BHYTPEHHETO
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2JIeKTpoar3a. MexaHu3M 3JIEKTPOIHBIX TPOLECCOB HA KaTOJIE U aHOJE.

o Kynonomerpus. Ilpunmmn meroma, kiaccudpukamus. YcinoBus, onpeaesstomue 100 %
BBIXOJ 110 TOKY IIpM QJIEKTPOAHBIX mporeccax. KyloHOMeTpuss Ipu KOHTPOJIUPYEMOM
noreHuuaie. Amnmaparypa. Meronbl U3MepeHMsl KOJIMYecTBa 3JeKTpuuecTBa. KyinoHomerpus
IIPU [IOCTOSIHHOM TOKE. ATnapaTypa, TEXHUKA BbIIIOJTHEHMSL.

e KyrnoHomerpuyeckoe TUTpOBaHUE. BHYTpEHHss U BHEIIHAA reHepanus peareHra. Metoabl

(GuKCUpOBaHMA KOHLIA peakuuu (ONTHYECKHE, HIEKTpOXUMHUYeckue). MeTposorudeckue
xapakrepuctuku Merona. [Ipenmymecrsa. Ilpumeps! onpeneneHuil.
MeTobl TOTEHUMOMETPUU B YCJIOBUSX MOJSpU3ALUU 3JeKTpoJoB. lloreHnmomerpuueckoe
TUTPOBAHUE C OJHUM IOJSIPU30BAHHBIM 3JIEKTPoJOM. [loTeHnHomMeTrpuyeckoe TUTPOBAaHHUE C
JBYMs MOJIIPU30BaHHBIMU 3JekTpoaaMu. Buasl kpusbix IIT 1t oOpatumblx U HEOOpaTUMBIX
CHCTEM.

J [Monsporpaduueckuit meron ananuza. CylHOCTh METOJA, UCTOPUS BO3SHUKHOBEHMS U
pasBuTus. O6snactu npuMeHeHus nossgporpaduu. [IpuHuun nosasporpaduyeckux U3MEpeHuil.
OCOOEHHOCTH PTYTHOTO Kamaromiero 3JekTpoaa. TpeboBaHus K cocTaBy HossiporpadupyemMoro
pactBopa. Teopus mnosssporpadgudeckux MeroaoB aHamu3a. Juddy3uoHHb TOK. BeIBOX
ypaBHeHHUU i JU(PPY3HOHHOTO TOKAa HA TUIOCKOM H C(EpHYecKOM 3JeKTponax. JImHelHas
mupdy3us K pacTylmieMmy KarmeJabHOMY 3JeKTpoxy. YpaBHeHue WMipkoBuya. DaxTopsl,
BJIMSIOIIME HA BEJIMYMHY U (HY3MOHHOTO TOKA.

J MurpaunoHHbli TOK B nojsiporpadguu. BiusHue Murpanuu Ha BeIMYUHY MIPEIEIbHOTO
TOKa B CIIy4asiX OKUCJIEHUS U BOCCTAHOBJICHUS KATUOHOB U aHHMOHOB.

J EmxocTHbIN TOK. BiaustHue ancopOuuu KaTHOHOB, aHMOHOB M TOBEPXHOCTHO-aKTUBHBIX
BEILECTB HA BUJI AIEKTPOKANIUISIPHON KPUBOM.

. [Tonsiporpaduueckre BOJHBI. YpaBHEHHE OOpaTUMBIX MOJSpOrpadUyecKux BOJH MPHU
BOCCTAHOBJIEHMH aKBa-HOHOB JI0 aMaJlbraMbl, KOMIUIEKCHBIX MOHOB, JIJIsl BOCCTAHOBJIEHUSI HOHOB,
He oOpazyromux amanbrambl. OOpatumas aHOJIHAs W aHOJIHO-KaToAHas BojiHA. MccrmemoBanue
oOparumocty  monsporpaguueckux BonH. Ilomsporpaduueckuit merox  ompeneneHus
KOOPJAMHAIIMOHHOTO YHCJIAa W KOHCTAHThl HECTOMKOCTHM KOMIUIEKCHBIX HMOHOB. YpaBHEHHE
HEoOpaTUMOH nossgporpaduvecKoil BOIHBIL.

o [Tonsporpaduueckne MaKCUMyMbl; HpPUYMHBI HMX  BO3HUKHOBEHHUS. BnusHue
pPacTBOPEHHOr0 KHUCIOpoJa Ha BuA moisporpaduueckoil BosHbl. Makcumymsl | u Il pona.
[TonaBienne makcuMmyMoB. Mcnonb3oBanue MakcumMyMmoB [ u Il poa i1 aHaTMTUYECKUX LIEJIEH.

. CrniocoObl ompeneneHns KOHIEHTpAlUU JenoJsipu3aTopoB B moJsiporpaguu (MeTos
KaJTUOPOBOYHBIX MPSMBIX, METOJ| CTaHJAPTHBIX J00aBOK, JIOTapU(PMHUYECKHI aHamu3).
Karanutuueckue TOKH.

. WNuBepcuonnas BonbramnepoMerpuss (MB). CymHocts Merona, Kiaccudukanus.
Teopernueckne ocHOBbI Merona. [lapamerpuueckas Tteopuss wmeroga B Ha pryTHOM
chepuyeckoM siekTpoae. BnusHue (QakTopoB Ha TIIyOMHY aHOJHOTO MUKA (KOHIEHTpALUs
MOHOB, BpeMs 3JIEKTPOJIH3a, 00beM pacTBopa, 00beM PTYTHON KaIuld, MOTEHIIMAJ AJIEKTPOIIN3a).
@DaxTophl, BIUSIOLIUE HA pa3pellaronlyto cnocooHocTh MeTosia. YyBcTBUTENEHOCTH MeTo1a VB.

. OneKTpoasl, ucnoib3dyemble B Meroae WB (pryrHble u  pTyTHO-TpaduUTOBBIE
aneKTpoabl). TBepable (MHEPTHBIE) 37eKTpobl. IHBEpCHOHHAsS BOJIBTAMIIEPOMETPHUS TBEPJIBIX
¢da3. Teopus >IEKTPOXMMHUYECKOTO PpACTBOPEHUS METAIIOB C IOBEPXHOCTH TBEPAOIO
unanpdepentHoro anekrpoma. Onpeznensemble BemecTBa. MeTOAMKa ONMpeIeNeHHs IMpenena

oOHapy>xeHus B Metozie UB. BosmoxHnocT Mmetona VIB u nepcniekTuBbI pa3BUTHS.
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. MeTtoapl BOJIbTAMIIEPOMETPHUUECKOTO aHanmn3a (oGmras XapaKTEPUCTHKA).
BoabsTammiepomerpusi ¢ ObICTpOil (JIMHEWHOM) pa3BepTKOW MOTEeHIHAaIa (OCIuuIorpaduieckas
nossiporpadust). Lluknudeckast BOJIbTaMIIEpOMETPHSL.

J [lepemenHoTokoBasi ~ BosbTammnepomeTpus. Hopmanbnas u  auddepeHuunanbHas
UMIynbcHas nossporpadus. KBaaparHo-BoiaHoOBas nossporpadusi.

o AmnepoMerpus W amrepomMerpuueckoe TuTpoBanue. CymHOCTH MeTona. Kpusbie
amrepoMeTpudeckoro TutpoBanus (AT) mnpu MOCTOSHHOM U U3MEHSIOIIEMCS 00beMe
TUTPYEMOTO PacTBOpa. AMIIEPOMETPUYECKOE TUTPOBAHHUE C OJHUM U JBYMS MOJISIPHU30BAHHBIMU
AIEKTPOJAMHU. [Tpunoxxenue aMIepOMETPUYECKOTO MeToj1a TUIs oIpeeNeHUs
(bU3UKOXMMHYECKHUX XapaKTePUCTUK (OIpeIeieHne TPOU3BEICHHUS PACTBOPUMOCTH U KOHCTAHThI
HECTOMKOCTH KOMILUIEKCHBIX HOHOB). [IpenmyiiecTBa MeToza.

Kpumepuu oyenxu 3nanuu cmyoenmoe na 3aueme

Onenka TpeboBanust

«3a4TeHoy CTyneHT IEMOHCTPUPYET:
SHAHUA OCHOBHBIX TeOpeTH‘IeCKI/IX HOHOH(GHHﬁ, JICKAIIUX B OCHOBC

9NEKTPOXUMUYECKUX METOJOB aHA/IN3a; IPUPOAY U CYIIHOCTb SIBJICHUN U IPOLIECCOB
B Ppas3iMYHbIX XUMHUYCCKUX CHCTEMaX, JICKAIIUX B OCHOBC DJJICKTPOXUMHUYCCKUX
METOJIOB aHAJIN3a; AHAJUTUYECKHE CUTHAJIBI; OCHOBHBIC IIOJIOXKEHUS, JISKAIIUE B
OCHOBE BBIOOpA METO/1a aHANN3a; CXeMbl aHAJIN3a;

VMeHus. BBIIIOJHATH KaUeCTBCHHBIH U KOJIMYSCTBEHHBIH aHAIU3 dJICKTPOXUMHICCKHUMH
METOAaMH AaHAJIM3a; BBINONHATh aHAJIM3 HEKOTOPHIX OOBEKTOB Ha OCHOBE
CaMOCTOSITENIFHOTO BBIOOpA CXEMBI aHAIIM3a U METOJIMKH €r0 MPOBENCHUS; 0OpMIIATH
pe3yJbTaThl aHATIM3a C YIETOM METPOJOTHYESCKUX XapaKTePUCTHK;

HaeblKy TIPUTOTOBJIICHHS PACTBOPOB  3aJaHHOM  KOHLEHTPAUWH  PasHYHBIMH
crocobamu (10 TOYHOM HaBecKe, M3 CTaHAAPT-TUTpPa, paz0aBiieHHEM), paboOTHI Ha
Ppa3IMYHbIX AHATUTHUYCCKUX YCTaHOBKAX M HpI/I60an, OINPCACIICHUSA AaHAJIUTHYICCKOTO
CHTHAJIa, pacyeTa pe3y/IbTaTOB aHAIN3a.

«He 3auTeHo) CTyJ:[eHT HE 3HAeT 3HAYMTEJIbHOM YacTu IporpaMMHOr0 Marcpuajia, AOIYyCKacT
CyIICCTBEHHBIC OMIMOKH, ¢ OONBIIUMH 3aTPyIHEHHUSIMH BBITIONHSACT J1a0OpaTOpHO-
MpaKkTHIecKrue paboTHI (BHIOOP 1 00OCHOBAHUE CXEMBI aHAIH3a), HE MOXKET OOBSICHUTh
CYIIHOCTh METOJIa, 3aTPYAHSICTCS B BRIOOPE METO/Ia aHAIN3a Pa3INIHBIX 00HEKTOB, HE
BJIaJIceT METOAUKOHN PEIICHHs THTIOBBIX pAaCUETHHIX 3a7ad.

8.4. OueHo4Hble cpeacTBA ISl MPOBeIeHHs] KOHTPOJISI CAMOCTOAITEILHOH padoThl
CTYJAE€HTOB

Bonpocs! 1J1s1 CAMOKOHTPOJISAA IPH COCTABJICHHH ONIOPHOI0 KOHCIIEKTA
no TeMe " BBeneHue B aneKTpoxumMudeckue Meto bl ananu3a (9XMA). Knaccudukarus
OXMA, ux 0cOOCHHOCTH, YYBCTBUTEIBHOCTD, TOYHOCTD, Pa3pelIaromias CloCOOHOCTb.
Tennenuuu u nepcrnekTuBbl pasBUTH D XMA. [1yTH NOBBIIEHNS YyBCTBUTEIBHOCTH.
OmnpenensieMble KOMIIOHEHTHI. BemecTa, Meniaromue npoBeIeHuIo aHanu3a. TpedoBaHus,
MpeIbsBIsieMble K OATroTOBKe Mpo0. OCHOBHBIE CTAANH JIEKTPOXUMHUUYECKOTO aHamu3a"

1. Knaccudukanus 5IEKTPOXUMHUYECKHMX METOJOB MCCIEJOBAHUS U AJIEKTPOJTHBIX
IPOIIECCOB 110 MEXAHU3MY HUX NMPOTEKAHUS.

2. TpeOoBaHHs K 3JIEKTPOXMMUYECKOMY HKCHEPUMEHTY, pabouemy, BCIOMOTaTelIbHOMY
AIIEKTPOAAM, DIEKTPOIY CPABHEHUS, SJEKTPOIIUTY.
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3. OCHOBHBIE NpPHUHLUIBI  OCYILECTBJIECHUS KOHTPOJS TOKAa M  IOTEHLIMana B
AIIEKTPOXUMUYECKOM 3KCIIEPUMEHTE. DIEKTPUUECKUE CXEMBI.

4. TlpuHmunel pabOTHl AJIEKTPOHHBIX IOTEHIMOCTATOB M COBPEMEHHBIX JIAOOPATOPHBIX
KOMIIJIEKCOB, COIIPSIKEHHBIX C IIEPCOHAJILHBIMU KOMIIBIOTEPAMH.

5. Knaccuduxanust 31eKTPOXUMHYECKHX JJIEKTPOAHBIX MPOIECCOB MO MEXaHU3My HX
[IPOTEKaHUs

6. IlepcrieKTuBBI pa3BUTH FIEKTPOXMMHUUYECKHX METO/I0B aHAIN3A.

KouiokBuym
1o Teme «PaBHOBeCHbIE JIEKTPOXMMHYECKHE METOAbI»

1. bumerainuueckue CHCTEMBI JJIEKTPOAOB B  IPAKTUKE IOTEHIIMOMETPUUYECKOTO
TUTPOBAHU.

2. Metonast TutpoBanus 10 3/1C, paBHOH HYIIO U IO TOKA, PAaBHOTO HYIIO (IIPH IMOTCHITHAJIE
KOHEYHON TOYKU TUTPOBAHHUS).

3. IloTeHuuomeTpuYecKoe TUTPOBAHUE IO METOAY HEWUTpalM3allM, OCAXKICHUS,
KOMIUIEKCOOOpa30BaHUsl M OKHUCJICHUS-BOCCTAHOBIEHUS (TUIBI WHAMKATOPHBIX 3JIEKTPOJIOB,
KpUBbIE TUTPOBAHU).

4. Tlpumeps! onpenenenus Beuiects meroaamu [1T.

5. OO6pabotka kpuBbIX TUTpoBaHus (Merox ['pana, meron b. M. Mapesnosa).

6. I'paduyeckne 3aBUCUMOCTH W YPAaBHEHUS IMOJSAPH3AIMOHHBIX KPUBBIX JUIS CMEIIAHHOMN
KHHETUKH: CIydail MEeJUICHHON cTaauu paspsna u nuddysun.

7. AHanu3 KUHETUKU JIEKTPOIHOTO MpoIecca s MajbIX U OOJIBIINX MepeHaIpsKEHHUH.

8. I'paHuIl NPUMEHUMOCTH METOAA CTALMOHAPHBIX MOJIAPU3ALMOHHBIX KpPUBBIX JUIA
OIpEeeICHUS KUHETUYECKUX I1apaMeTPOB.

JJeMOHCTPAUMOHHBIH BAPDUAHT CUTYAallMOHHBIX 3a/1a4

IIpu aHanm3e CTOYHOI BOA Ha cofepKaHHE MOHA KobambTa Co®" HCIOMB30BATH METON
kiaccuueckor monsporpadun. Ha momsporpamme 10,00 Ma CTOYHBIX BOJA TPEACIIbHBIN
muddysnonnsiit Tok (I;) cocraBun 63,0 mukpoamnep (MxA). [Tocne noGaBiaeHHsI K TAKOMY K€
06beMy cTOuHBIX BOA 1,00 M CTAaHIAapTHOTO PAcTBOPA C COMAEPKAHMEM HOHOB Kobambra Co?*
0,001 mons/n, npenensHblit TUGHY3MOHHBIN TOK I; coctaBun 67,2 mukpoammnep (MkA). 3atem
100,00 Ma cTOouyHBIX BOJA ObUIM MpPOMYIIEHBI Yepe3 CHUCTEMY, COJepXKallyl 2r
KaTHOHOOOMeHHoro copOenta. 10,00 M MOMy4eHHBIX TOCIE MPOMYCKaHHUS CTOYHBIX BOJ
MOMECTHJIM B MOJISIpOrpaduueckyro sSsUeiKy U 3amKcaid MOJsSporpaMMy, Ipy 3TOM HpeeabHbIN
mudy3noHHbIN TOK coctaBui 6,0 MKA. [Ipu BBeneHnu kK 10 M1 ponyIeHHBIX Yepe3 KaTHOHUT
cTounsx BoA 1,00 MJI CTAaHZAapTHOTO PacTBOpa C CoAepKaHHeM HOHOB kobampTa Co?* 0,001
MOJIb/JI, TipeenabHbId auddy3nonHHbI TOK [ Bo3poc no 38,0 mukpoamnep (MkA). Paccunraiite
06MeHHYI0 eMKOCTh (B Mo Co?*/T) KaTHOHHTA MO KOOATBTY.

IIpu pemennu 3a1a4um caenyer:

* MpeAcTaBUTh HMHGPOPMAIMIO O crlocobe MPOoOOMOATrOTOBKM CTOYHOM BOA Ul aHAIU3a
METO/I0M KJIACCHUYECKOM mosiporpaduu;

*  MPEATIOKHUTE METOJbI HICHTU()UKALMU U METOIbI KOJTMYECTBEHHOTO OIPEe/ICHHIs] HOHOB
KoOanbpTa B MpoOe€, Y4YMThIBash UX UYYyBCTBUTEIBHOCTh M CHELU(PUYHOCTH, MPEUMYILECTBA U

HEIOCTATKHU;
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* 000CHOBATh BBIOOP CITOCOOA KOJIMUECTBEHHOTO OIMPEACIICHHUS, IIOATAITHO U3JI0KUTh CXEMY
U TIPOLEAYPY €ro MPOBENCHHUsS, MPUBECTH MaTeMaTHYeCKHe (OPMYIIbI, €ClId HEOOXOIUMO, TO
IMPOU3BCCTU BbIYUCIICHUSA,

® NpEACTAaBUTbL MHTCPIPCTALNUIO ITOJTYUCHHBIX KOJIMYCCTBCHHBIX PC3YJIbTATOB.

JleMOHCTPAUMOHHBI BADUAHT PACYETHBIX 32124

1. JIByxonekTpojaHas sdeiika ISl U3MEPEeHHs 3JIEKTPOIPOBOJHOCTH 3aIl0JIHEHA PACTBOPOM
KNOs. TTnomaas Kakmaoro d1eKTpoaa 5 cM? (371eKTposbl IIaJKue), PACCTOSHIE MEXITy HUMH 5
cM. ConpoTUBJIEHHE CIIOSI PACTBOPA, 3AKIOYEHHOI'O MEXAY 3JeKTpojaamu, paBHo 250 Om npu
25°C. Onpenenutb KOHIICHTPALMIO PacTBOpA.

2. Kapbonar-noHsl B auanasone xonuentparmii 0,1-10°M omnpenensioTcss B MPUCYTCTBHH
MOHOB XJIOpa TpU T[OMOIIM HOHCENEKTUBHOTO DJIGKTPOAAa C JKUAKOM MeMOpaHOI.
[ToTeHnOMeTprYecKHil KO3Q(UIHEHT ceneKTuBHOCTH K™"co.ci paBen 4,7-1072. Ilpu kakoii
KOHIEHTPALUU XJIOPUJI-MOHOB TOTPEHIHOCTh OMpesesieHuss kapOoHaTHuoHOB mpesbiiaetT 10%,
YTO TNPHUBOJUT K HEBO3MOXKHOCTH HCIOJB30BATh JAaHHBIA SJCKTPOJ JUIS AHAJTUTHYECKOTO
ornpesesieHuss KapOOHAT-HOHOB?

I[IpumepHas TeMaTuka pedepaToB, MyJIbTUMeIHITHBIX MPe3eHTALMI

XPOHOKOHAYKTOMETPUS U €€ MECTO B IIPAKTUKE aHAIM3A.

DNEeKTPOXUMHUYECKUI KOHTPOJIb BOJIBI.

DNEeKTPOXUMHUYECKUI KOHTPOJIb MUIIEBBIX TPOAYKTOB.

KoHTposb KauecTBa JI€KapCTBEHHBIX NIPENAPATOB COBPEMEHHBIMH 3JIEKTPOXUMHUECKUMU

ASRANENRN

MCTOdaMH.
9J'IeKTpOXI/IMI/I‘-IeCKI/IC MCETOJAbI aHaJIn3a CTOYHBIX BO.

AN

DNEKTPOXUMHUYECKUE METOIbl aHAJIM3a IIPHUPOTHBIX BOJ.

v OcobeHHoCTH 0TOOPA W MOATOTOBKH TPOO PasIMUHBIX BHIOB MHIIEBBIX MPOIYKTOB JIJIs
HOTEHIIMOMETPHUYECKOTO aHAJIH3A.

v OmpejieieHne MacCoOBOM JIOJIM HUTPATOB M XJIOPHIOB B TOYBEHHBIX U PACTHTEIbHBIX

o0pa3iax MeToI0M HOHOMETPHH.

[Ipumenenne DXMA B npakTHKe aHAJIW3a: HAyYHbIE UCCIIEI0BAaHUS, IPOMBILIUIEHHOCTD,
HKOJIOTHS, PEILICHHE COBPEMEHHBIX MPOOJIeM aHATUTUYECKONH XUMHH.
TenaeHIUN U EPCIIEKTUBBI Pa3BUTHS DJIEKTPOXUMHUUECKUX METOJ0B aHAJIN3A.

3J'IeKTpOXI/IMI/I‘-ICCKI/IG METOJbI aHaJIn3a B OMOTEXHOJIOTHYCCKUX IMPONU3BOACTBAX.
3J'IeKTpOXI/IMI/I‘-ICCKI/IG MCTOJbI MOJYUYCHHUS TOHKOIINICHOYHBIX HOKpLITHﬁ.

[ToTeHnmoMeTprYeCcKUe ONpeesieHHs] B MEAULIMHE U (hapMaIiu.
Amnepomerpuueckoe TuTpoBanue. [lonsporpadus.

OKHCIUTEIBHO-BOCCTAHOBUTEILHOC NMOTCHIUOMETPHUICCKOC TUTPOBAHUC.

<

ANENE VR NENEN

OueHOYHBIN JHCT 3aIIUTHI pedepaToB (TOKJIAN0B)

HaumenoBanue BoisiBjieHHbBIE KOJIHUYEeCTBO
nmoxkasarteJjas HEAOCTATKH U 0a/L10B
3aMeYaHuA

I. KAUECTBO JOKJIAIA (PE®EPATA)

1.CooTBeTcTBHE CONEPKaHNs paOOTHI 331aHHIO | 0,5
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2.I'paMOTHOCTB H3IIOKCHUS

odopmIIeHHST PadOTHI

n Kadye€CTBO

0,5

3. CaMOCTOATENFHOCTE BBITIOTHEHUS paOOTHI, 0,5
riryOmHa MpopabOTKH MaTepraa, HCIOJIh30BAHNE

PEKOMEHIIOBAaHHOMN M CIIPABOYHOM JIMTEPATyphI

4. O0OCHOBaHHOCTb U JI0Ka3aTEeJIbHOCTh BHIBOJOB 0,5
OO11ast orieHKa 3a BEIMOJIHEHHE gokiiana (pedepara) 2
I1. KAUECTBO JOKJIAZIA

1.CooTBeTcTBHE COZEp KaHUS TOKIIATa 0,5
COJZIEPKAHUIO PAOOTHI

2. Beiienene 0CHOBHOI MBICIN paboThI 0,5
3. KauecTBo u3noXxeHus: MaTepuana 0,5
OO01mast oreHKa 3a JO0KIaja 1,5
[II. OTBETHI HA JOITIOJIHUTEJILHBIE BOITPOCHI ITO COAEPXKAHUIO PABOTHI
Bomnpoc 1 0,5
Bomnpoc 2 0,5
Bompoc 3 0,5
O0111ast OI[CHKA 332 OTBETHI Ha BOTIPOCHI 15
HUTOI'OBAA OLIEHKA 3A 3ALIUTY 5

KpnTepnu OLCHUBAHUSA CTYJACHTA 3a MOATOTOBKY INPE3CHTAlUN

Kpurepuu Oo0pa3uoBblii 0TBET 3aKoHYeHHbIH, NOJTHBIH H3znoxKeHHbIH, MuHuMAaJbHBII
OoTBeT PACKPBITHIi 0TBET oTBeT
Conepxanne | Yerko copmynupoBana | ChopmynupoBaHa 1eib Cdhopmynuporana e 1 | He chopmynupoBana
NPE3CHTALNH | 11eIp U pacKphITa TEMA M TEMa UCCIICOBAHMSI. TeMa UCCIIEJOBaHUs. LieJib U TEMA
uccnenoBanus. B YacTHUHO M3JI0XKEHA ConeprkaHue NOTHOCTHIO HCCIIeIOBaHMUS.
Kpartkoii popme naHa nHpOPMALUS 110 TeEME HE PacKphITO. IIpobrema He
nosHasi ”HGOpMaNKs 10 | UCCIEAOBAHUS U JIaH WNudopmanus no teme pereHa.
TeMe MCCIICOBAHUS U OTBET Ha MPOOIEMHBIH HCCIIeI0BaHNS HETOYHA.
JlaH OTBET Ha BoIpoc. JlaHbl CChUIKH [Ipobnema 1o KoHIA He
poOJIEMHBIH BOIIPOC. Ha UCTIONIb3yeMBbIe pemena. He nansl ccbuiku
JlaHBI CCBIIIKH Ha pecypchl. Ha HCTIOJIb3yeMble
HCIIOJIb3YEMBbIE PECYPCHI. pecypchl.
Juzaitn Colmronaercs e quHBII Colmronaercs e quHBII He coOmomaercs eqnHbIi He cobmomaercs
HPE3CHTALMH | CcTHITB O(OPMIICHUS. CTHITB 0(hOPMITCHUS. CTHITb O()OPMIICHHUSL. CTHIb O()OPMIICHUSL.
[IpesenTanus kpacounass | Craijbl MPOCTHI B Crnaiiipl poCTHI B Crnaiiipl IpOCTHI B
U UHTEpecHasl. MOHMMAaHHH. NOHMMaHUU. DPQPEKThI U | MOHUMAaHHH.
Hcnonb3ytores addextsr | Hcnompdyrores (OH He HCHoNB3yeTCs.
aHuManuy, (QoH, HEKOTOpBIe APPEKTH U
tdotorpadun. B thom.
MIPE3CeHTAINN
HPUCYTCTBYIOT
ABTOPCKHE HaXOMKH.
Ilpeacrasie | ABTOp XOPOIIO BIAAEET ABTOp Brageer ABTOp HE NOKa3al IIpencraBnsemas
HHC MaTepuaoM 110 TeMe MaTepuasoM 110 TeMe KOMIIETEHTHOCTH B nHpopManus
NPE3CHTALNHN | pociie10BAHUS. HCCIEIOBaHUs, HO HE MIPEICTaBICHUN JIOTHYECKH HE
Hcnons3yer HayuHyO CMOT 3aMHTEPECOBAThH TIPE3EHTAIHH. cBs3ana. He
TEPMUHOJIOTHIO. ayJTUTOPHIO. Wcnonp3oBaHHBIE (AKTHI HCTIOJIb30BaHBI
OO6namaeT HaBBIKAMH Henocratouno HE BBI3BIBAIOT JOBEPHS. npodeccuoHaNbHbIE
OpaTOPCKOTO MCKyCCTBA. | MUTHpyeTcs nuTeparypa. | Hemocratodno TEPMHHBI.
ITostHO ¥ TOYHO OUTHPYETCS JTUTEeparypa.
LUTUPYETCS
UCIIONIb30BaHHAS
JauTeparypa
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9. YueOHO-MeTOANYECKOE U HH(POPMANIMOHHOE 00ecnieYyeHne TUCIUIJIUHBI (MOTYJIs)

a) ocHOBHAs TuMepamypa:

1. VBanoBa A.B. DJIEKTPOXHMMHYECKHE METOIBI HCCICIOBAHUS OHOIOTHYECKHX
00BEeKTOB: JlabopaTopHblii mpakTukyM / A.B. VBanoBa u np.; Ypanbckuil (enepanbHbli
yauBepcuteT uM. nepsoro [Ipesunenta Poccun b. H. Enpriuna. — ExatepunOypr: M3narenscTBo
VYpansckoro ynuepcurera, 2014. — 53 c.: wun., tabn., cxem. — ISBN 978-5-7996-1144-6. —
Tekcr: AJICKTPOHHBIH. - Pexum JIOCTYyTIA: 10 IIOJITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=275800

2. CanpaukoBa E. B. IHCTpyMeHTalIbHBIE METO/bI aHAIKM3a. Te€0pPEeTHUYECKHUE OCHOBBI M

npakTUYecKoe npuMeHnenue: yueoHoe nmocooue / E.B. CanpaukoBa. - OpenOypr: OI'Y, 2017. -
121 c. - ISBN 978-5-7410-1725-8. - Tekcr: snekrponusiii / OBC "KoHcynbTaHT crymeHra':
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785741017258.html.

3. XaputonoB 1O. 5. Anasmruyeckas xumus. KonwdecTBeHHBIH aHam3. Du3uko-

XUMHUYECKHE METOJIbI aHaIN3a: MPaKTUKyM: yuebHnoe nocodue / 0. 5. Xaputonos, /xxadbapos /.
H., I'puropsesa B. 0. - Mocksa: I'DOTAP-Meaua, 2012. - 368 c. - ISBN 978-5-9704-2199-4. -
Texkct:  osnextponnsnii // ObC  "Koncymbrant  crymenrta":  [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970421994.html

4. DIEeKTpPOXMMHUYECKUE METO/Ibl aHAIHM3a: PYKOBOJICTBO K J1a00paToOpHOMY MPAKTUKYMY /
JLK. Heynaumna, FO.C. IlerpoBa, H.B. Jlakuza, E.JI. JlebeneBa; Ypambckuii (henepanbHbIiA
yHuBepcuteT uM. nepsoro [Ipesunenta Poccun b. H. Enpiinna. — ExatepunOypr: M3aarenscTBo
Ypanbsckoro yauBepcuteta, 2014. — 136 c.: mi., Tabi., cxeM. — Pexxum ocTymna: mo momucKe. —
URL: https://biblioclub.ru/index.php?page=book&id=275801

0) dononnumenvHas aumepamypa:

5. AHanuTH4YecKas XUMHS: KadeCTBEHHBI XWMUYECKHH aHalu3: MPakTHKyM, yuel.
nocobue / 10.5. Xaputonos, B.1O. I'puropseBa. - M.: I'D0OTAP-Meaua, 2009. - 296¢. - ISBN
978-5-9704-1003-5.

6. Jlymenko I'. K. ®u3uko-xumuveckne MeTonsl aHaimu3a: JlabopaTOpHBI MPaKTUKyM:
yue0. -meton. nocodue / I'. K. Jlynenko, A. 1. Anapues, T. I1. Anekcanaposa, A. A. Kazakona -
Hosocubupck: M3a-so HI'TY, 2010. - 87 c. - ISBN 978-5-7782-1543-6. - TekcT: 31eKTPOHHBIMA
/! 9bC "KoncymnbTant cTyneHTa': [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785778215436.html.

7. MypaBbeBa M. B. Meroapl KOHTpOJS M aHAIW3a BEIIECTB: MOTEHIIMOMETPUYECKUN

MeTo/ KOHTpoJisi u aHanu3a Bemects / M. B. Mypasbesa, O. JI. Ckopckas - MockBa: MUCuC,
2012. - 45 c. - ISBN 978-5-87623-589-3. - Texkct: snekrponnsii / OBC "KoncynbTant
cryaenta': [cait]. - URL: https://www.studentlibrary.ru/book/ISBN9785876235893.html.

8. Xenme, I'. Tlomsporpadusi W BOJBTAMIIEPOMETPHUS: TEOPETUYECKHE OCHOBBI U
aHanuTudeckas npaktuka: / I'. Xenme;, mep. ¢ Hem. moxn pea. AWM. KameneBa.— Mocksa :
Jlaboparopus 3nanui, 2017. — 287 c.: mn. — ISBN 978-5-00101-509-3. — Tekcr : 3JIeKTPOHHBIN.
— Pexum JOCTYyTIA: no MOATMHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=463201.

8) npozpammuoe obecneyenue u Mnmepnem-pecypcul.
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https://www.studentlibrary.ru/book/ISBN9785741017258.html
https://www.studentlibrary.ru/book/ISBN9785970421994.html
https://biblioclub.ru/index.php?page=book&id=275801
https://www.studentlibrary.ru/book/ISBN9785778215436.html
https://www.studentlibrary.ru/book/ISBN9785876235893.html
https://biblioclub.ru/index.php?page=book&id=463201

CocTaB JUIIEH3MOHHOTO M CBOOOHO PACIpOCTPaHSIEMOTO MPOrPAMMHOI0 00ecIeUeHUS,

B TOM YHMCJIC OTCYCCTBCHHOI'O IIPOMU3BOACTBA.

yupexaeHus 8

0eccpouHo

Ne HauMenoBanmue Ne norosopa (JIuneH3us) Crtpana
n/n NPOU3BOINTEb
1 Windows 10 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016 r.
> Windows 10 Pro for Ne 4100072800 Microsoft CIIA
' Workstations Products (MPSA) ot 04.2016 r.
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016 r.
A Windows 8.1 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016 r.
5 Windows 8 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
7 Windows 7 Enterprise Ne 4100072800 Microsoft CIOA
' Products (MPSA) ot 04.2016 r.
5 Windows 7 Professional Ne 4100072800 Microsoft CHIA
' Products (MPSA) ot 04.2016 r.
9 Office Standard 2016 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016 r.
10 Office Standard 2013 Ne 4100072800 Microsoft CIIA
] Products (MPSA) ot 04.2016 r.
11 Office Standard 2010 Ne 4100072800 Microsoft CIOA
] Products (MPSA) ot 04.2016 r.
12 Cucrema TectupoBanus Sunrav | Ne468 ot 03.12.2013 UII Poccus
' WEB Class Cynrarymun P.T. (6eccpouno)
[TporpammMHoe oOecrieueHue Ne CJI/108 ot 29.08.2017 1. Poccus
1C: [Ipeanpusitue. (MakcumyM-co(T) 6eccpoyHO
13. byxranrepckuii Yuer.
Tunosast koHpurypamus 8
ceTeBasi BEpCUsl
CucreMa KOMIBIOTEPHOH JIunensus FSF/Debian
14. BepcTku MikTex (CBoOoOIHOE TIPOTPaMMHOE
oOecnedenune) (6eccpodHo)
15. Kasperksy Endpoint Security | Jlo 22.01.2024 r. Poccust
[TporpammHuoe oOecrieueHue CBobo1HOE ITPOrpaMMHOE CIIA
16 JUTS PeTaKTHPOBAHUS obecnieuenue (beccpouHO)
' XUMHUYECKUX Gopmy ISis
Draw
Cucrema noucka TEKCTOBBIX Ne4576-1 ot 17.01.2022 1. Poccus
17. 3aMMCTBOBAaHUN (metictButenen no 31.12.2022r.)
«Antunnaruar. BY3» ¢ 3A0 «Antu-Ilnarnar»
[Iporpammuoe obecrneueHue NeKTI /108 ot 29.08.2017 1. ¢ Poccus
18. 1C: Ilpennpusrue 8.3 000 «Makcumym» (6eccpoyHO)
YnpasieHue Toprosieit
[TporpammHuoe obecrieueHue NeCJ1./ Ne126., 01.07.2020 r. Poccus
19. 1C: 3apraTta u Kaapsl TOC. «MAKCUMYM-CODT»
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b0 [IporpammHuoe obecrieueHue NeCJ1/76 01.03.2017 1. Poccus
' 1C: GromxKer. «MakcuMyM-co(T» (6eccpodHo)
ABTomaru3upoBaHHas cucrema | CBUIIETEIBCTBO O Ccory
«Ynpasnenue —/lekanatr bBPC» | rocynapcTBeHHOI peructpanuu
21. nporpammsl 11t 9BM
Ne2015611830 ot 06.02.2015 1.
(6eccpouno)
[Tporpamma anst 9BM «bank | Paspaborka COI'Y cory
BOIIPOCOB JIJIsl KOHTPOJIS CBHIETENBCTBO O
3HAHUI» roCyJAapCTBEHHOM pErucTpanuu
22.
nporpammel 1jist 9BM
Ne2015611829 ot 06.02.2015 r.
(6eccpouno)
23. KoncynpTant+ Poccust
[Inansl Ne8867, oT 14.01.2022 1. Poccus
24, (14.01.2022 r. oo 13.01.2023 1.)
000 JIMMHUC
VSDESK Ne 210406/01 ot 06.04.2021 . Poccust
25. HIT N.A. CepreeBuu
Tex. nox. 07.04.2022 r.
b6 «["amakTuka» ot 14.03.2022 r. (mpumepHas Poccus
' J1aTa)
27. BricsCAD Bricys NV, 10 03.11.2021 r. Benbrus
Cisco Webex - Cucrema | OOO Aiicrek gorosop Ne J167- CIIIA
28. IpOBE/ICHUS] BEOMHAPOB. 2021 ot 03.08.2021 - 03.08.2022
T.
DIRECTUM RX - Cucrema | OOO lI'amaktuka UT goroBop Ne Poccus
29. AIIEKTPOHHOIO 120320/11/A ot 14.03.2022 r.
JIOKYMEHTO000pOTa (mpumepHast nara)
30 Yenyru cBszu (noctyn k cetu | OOO Ankom Ne AL-0044 ot Poccus
' MHTEPHET) 01.02.2022 r. - 31.12.2022 1.
31. AutoCAD CIOA
Ro MOODLE becmiatHoe poccuiickoe CIIA (6ecrmaTtHoe
' POCCHUICKOE)
33. VEEAM [IBeitnapus
«"anaktuka PY3» Jlunensus 6eccpouHas Poccus
34. Tex. compoBOXKIEHUE OT
14.03.2022 1.
JInunblit kabuneT abutypuenta | Jlunensus 6eccpounas Poccus
35. Tex. conmpoBoXIeHHE OT
14.03.2022 .
Jlnunbiii kabuHET Jlunensus 6eccpounas Poccus
36. CTYACHTA/COTPYAHUKA Tex. conpoBoXaAeHUE OT
14.03.2022 1.
DneKkTpoHHas Oubimoreka https://dvs.rsl.ru Poccus
37. nuccepranuu U apropedepatos | TpeOyercs perucrpanus B
PT'b (OB/] PT'B) o6ubmmoreke COI'Y
OBbC «YHuBepcHTETCKAs https://biblioclub.ru Poccus
38. 6ubmorexka ONLINE» Tpebyetcs peructpanus B
6ubmmoreke COI'Y
39. ObC «Hayunas snextponnas | http://elibrary.ru. Poccus
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oubmmoteka eLibrary.ru» TpeOyeTcst peructpanus B
o6ubmmoreke COI'Y
10 YHHBepcanLHaﬂ 0a3 JaHHBIX https://dlib.eastview.com CIIA
' East View
OBC «KoncynbTaHT cTyAeHTa» | hitp://www.studentlibrary.ru Poccus
CryneHueckas 3JIeKTpOHHAs Tpebyercs perucrpanus B
OubIMoTEKA 10 oubmmorexke COI'Y
11 MEAUIIMHCKOMY H
' (dbapmareBTUIEeCKOMY
00pa3oBaHuIO, a TAK¥kKe 0
€CTECTBEHHBIM M TOYHBIM
HAyKaM B IIEJIOM.
OBbC «Opaiit» - www.biblio-online.ru Poccus
oOpa3oBarteiibHas cpena, Tpebyercs peructpanus B
BKJIFOYAIOLIAsi BUPTYaAJIbHbBIN oubnuorexke COI'Y
19 YUTATBHBIN 321 y4eOHUKOB H
' yueOHBIX TOCOOU OT aBTOPOB
U3 BeIymux By30B Poccuu mo
BCEM HaIPABJICHHUSIM U
CICIHAILHOCTSIM
43. KOII (nomen Ha Snpaekce) OecIuIaTHoOE Poccus
Ad, Pycl'apn OecruiaTHOE Poccust
A5, ViPNet Poccust

ONEKTPOHHEIC OMOIMOTECYHbBIE cucTeMbl, ¢ KOTOpbIMH V COI'Y nMmeeTcst AeHCTBYIOIIUM

JOTroBOP:

OnekTpoHHas 6ubianoreka auccepraimii u apropedepato PI'b TpeOyercs perucrparus
B 6ubmuoreke COI'Y

OBC «Ynuuepcurerckas 6ubanoreka ONLINE» tpeGyercst peructpamus B OM0IMOTEKE
cory

OBbC «Hayunas snextpoHHas 6ubnmnoreka elibrary.ru» camocTosiTeNnbHas perucTpanus
Ha caiite

ObC  «KoucyneTaHT cTyneHTa» CTyneHuYeckas »JIJIEKTPOHHAs OMOIHOTEeKa 1o
MEIMIIMHCKOMY ¥ (apMalleBTUYecKoMy 00pa30oBaHUIO, a TaKKe IO €CTECTBEHHBIM U
TOYHBLIM HayKaM B I1eJIoM TpeOyeTcsi peructpanus B oubmuoreke COI'Y

ObC «tOpaiiT» — oOpa3oBaTenbHas cpea, BKIAYAIOIIAas BUPTYAIbHBIN YUTAIBHBIA 3271
VUEOHMKOB M V4YeOHBIX ITIOCOOMI OT aBTOPOB M3 BeAyIIMX By30B Poccuu 1mo BceM
HAITPABJICHUSM M CIEIHATBHOCTSIM TpeOyeTcs perucrpanus B onommorexke COI'Y
Springer Customer Service Center GmbH (6a3a maHHBIX, coaepiKaliue SJICKTPOHHBIE
n3nanus m3aarenbcrBa Springer Nature 3a mepuog 2011 — 2017 rr. (mogHOTEKCTOBAS
KOJIJISKITUS B KomdecTBe 46 332 KHUT)

Caiit qucranimonnoro ooyueruss COI'Y: http://Ims.nosu.ru/

10. MaTepua/jibHO-TEXHUYECKOE OCHAIIleHHE TUCIUTLIUHBI

[IpoBenenne AUCHMIIIMHBI  00ECIIEYEHO BCEM  HEOOXOIUMBIM:  JIaOOpPaTOPHBIM

O60py2[OBaHI/ICM, HpI/I60paMI/I, MarepuajiaMmy, OICPATUBHBIM JOCTYIIOM K COBPCMCHHBIM
HpO(i)eCCI/IOHaJ'II)HI)IM Oazam JaHHBIX, I/IH(l)OpMaI_[I/IOHHBIM CIIPpaBOYHBIM U ITIOMCKOBBIM CUCTEMAM.

yHI/IBepCI/ITCT o0ecneunBaeT BO3MOXKHOCTD CB06OI[HOFO HCIIOJIb30BaHUA KOMIIBIOTCPHBIX

TexHoJoruil. Bce KoMIbIOTEpHBIE KJIACChl YHHUBEpPCUTETa OObEIUHEHBI B JIOKAJIBHYIO CETh, CO
BCEX YUeOHBIX KOMIBIOTEPOB UMEETCSI BBIXOJ B IHTEpHET.
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ObecrieunBaeTcs TOCTYI K MHGOPMAIMOHHBIM pecypcaM, K 0a3aM JaHHBIX, B YATATHHBIX
3ajax K CHpPaBOYHOW M HAYYHOW JIMTEpaType, K MEePHOAMYECKHM HU3IaHUSM B COOTBETCTBUU C
HAIpaBJICHUEM  TOATOTOBKHA. KOMIBIOTEPHl  OCHANIEHBI  HEOOXOAMMBIM  KOMIUIEKTOM

JIMIECH3WMOHHOI'O IMTPOrpaMMHOTO obecreyeHus.

CBeneHusi 0 HAJIMYUHM 000PYT0BAHHBIX YU4eOHBIX KAOMHETOB, B TOM YHCJIe
NPUCTOCOOIEHHBIX IJI MCIO0JIb30BAHMS HHBAJIUIAMH U JIMIIAMHU C OTPAHMYEHHBIMHU

BO3MOKHOCTAIMH 310POBbA

HammeHoBaHme IOMEIIIEHHIA AJIS IIPOBEICHUS BCEX BUIOB YICOHOH NESTEITFHOCTH,
MPEIyCMOTPEHHON YIeOHBIM TIAHOM, B TOM YHCIJIe TIOMEIICHUS I CAMOCTOSATETEHON
paboTEI, ¢ yKazaHHEM MIEPEeYHS OCHOBHOTO 000PYA0BaHHs, YICOHO-HATIISIHBIX IIOCOOHN U
HCIIOJIE3YEMOT0 TIPOTPaMMHOT0 00eCTIeYCHIUS

Anpec (MECTOIOI0XKEHUE)
MIOMEILEHUN IS
MIPOBEJCHUS BCEX BHIOB
yaeOHOIl NesITeTbHOCTH,
[IPELYCMOTPEHHON
y4eOHBIM TUTaHOM (B
cllydae peann3alin
00pa3oBaTeNbHON
IIPOrpPaMMBI B CETEBOM
(hopMe OTIOTHUTEIEHO
yKa3bIBaeTCs
HauMCHOBAHHC
OpraHusanuu, ¢ KOTOpou
3aKJIIOYEH JOTOBOP)

Y4eOHble ayiuTOpHH U1l NPOBeeHHUs 3aHATHI JIEKIHMOHHOI0 THIIa, CEMHHAPCKOIO
TUIIA, KYPCOBOI'0 NPOEKTHPOBAHMSA (BbINOJTHEHUSI KYPCOBBIX padoT), pyNIoBbIX U
HHIUBHAYAJTbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJISI U IPOMEKYTOYHOT
aTTecTalUM, a TAK/KEe CAMOCTOATeIbHOH padoThl 00y4arOIUXCS: IPETOAABATENbCKAN
CTOJ, CTYJI, CTOJIBI U CTYJIBS JJIsl 0Oy4Jarommxcs, kadenpa.

O6opynoBanue: IHTepaKTHBHOE MYIBTHMEIHIHOE 000pyIOBaHUE (IOCKA, IIPOSKTOP),
HepCOHaHI)HI)II‘/'I KOMIIBIOTEP B KOMIUICKTE C TPOrpaMMHBIM O6eCHe‘IeHI/IeM, BBIXOJIOM B CE€Th
VHTEepHEeT U OCTYIOM B DJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa3oBarebHyto cpeay COT'Y.
IIporpammuoe obdecrnieuenue: Windows 7 Professional; Office Standard 2016; WinRAR,;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrtema tectupoBanus Sunrav WEB Class (beccpounoe I10); [TporpammHoe obecrieuenne
U peJakTHpOoBaHus xumrdeckux ¢popmyn Isis Draw (beccpounoe I10); KoncynpranT
witoc; Cucrema noucka TEKCTOBBIX 3aUMCTBOBaHUN «AHTHIIaruat.BY3»; [Iporpamma uis
OBM «bank BopocoB uist KOHTpouis 3HaHui»; Cisco Webex; MOODLE;
JIEMOHCTPAIIMOHHEIC U Y4eOHO-HATIISATHBIC TIOCOOHS (BUICOTIPE3CHTAINS).

Poccuiickas ®enepauus,
362025, PecryOmmka
CesepHas Ocetust —

AnaHus,
ropoxa BrnannkaBkas,
yi1. BarytuHa,
oM 44-46, yuaeOHbIH
koprmyc Ne 7,
aya. Ne 604

Y4eOHble ayauTopuu sl NPOBeeHHs 3aHITUH JIEKIMOHHOI0 THIIA, CEMUHAPCKOI0
THNA, TPYNNOBBIX U HHAMBHAYAIBHBIX KOHCYJbTALMIA, TEKYIIEr0 KOHTPOJIS U
NMPOMEKYTOYHOM aTTecTAllMH, a TAK)Ke CAMOCTOSATEIbHOIH padoThl 00y4aommxcsi:
MPeroIaBaTeNbCKUil CTOJI, CTYJ, CTOJIBI U CTYJIbsI JJIs1 0Oyuaromuxcs, kadeapa.
Ob6opynoBanue: IHTepaKTHBHOE MYJIBTHMEANHHOE 000PYIOBaHHE (TOCKA, TPOEKTOP),
MePCOHATBHBIN KOMITBIOTEP B KOMIUIEKTE C IPOTPAaMMHBIM 00eCIie4eHHeM, BEIXOIOM B CETh
HHTEepHeT 1 AOCTYNOM B 3JIEKTPOHHYIO HHPOPMAITHOHHO-00pa3oBareinbHyo cpeay COI'Y.
IIporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WIinRAR;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10); IIporpammuoe obecrnieuenue
JUISL pelakTHpoBaHus xuMuaeckux Qopmy Isis Draw (beccpounoe I10); Koncynsrant
witoc; Cucrema noucka TEKCTOBBIX 3aUMCTBOBaHMN «AHTHIIaruat.BY3»; [IporpamMma s
OBM «bank BonpocoB it KOHTpoIs 3HaHUIY; Cisco Webex; MOODLE;
JIEMOHCTpaIMOHHBIE U Y4eOHO-HaIsAHbIE TOCOOUS (BUICONPE3EHTAIINS).

Poccuiickas ®enepauus,
362025, PecryOmmka
Cesepnas Ocetust —

Ananus,
ropoj BnaaukaBkas,
yi. BaryrtuHza, nom 44-46,
yaeOHbIi Kopiryc Ne 7,
ayn. Ne 606

Y4eOHbIE ayIUTOPHUH IJIsI IPOBEAEHUS 3aHATHIA JIEKIIMOHHOTO TUIIA, CEMHHAPCKOT0
THIIA, KYPCOBOI'0 MPOEKTHPOBAHHSI (BLINOJIHEHUsI KYPCOBBIX paGoT), (PyNNOBBIX H
HHIUBHIYAJTbHBIX KOHCYJIbTAIM, TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOI
aTTecTallH, a TAKIKe CAMOCTOSATEIBLHOI PadoThl 00y4aIONINXCS : IPETI0JaBaATEILCKUI
CTOJI, CTYJI, CTOJIBI M CTYJIbSI JJ1s1 O0YYarOLHXCSI.

O6opynoBanue: MIHTepaKTHBHOE MYJIbTHMEIUIHOE 000pyIOBaHue (JI0CKa, IPOESKTOP),
MePCOHAJbHBIN KOMIIBIOTEDP B KOMIUIEKTE C IPOrpaMMHBIM 00ecIieueHHEM, BBIXO/IOM B CETh

Poccuiickas ®enepanns,
362025, Pecybnmka
Cesepnas OceTust —

Ananus,
ropoja BnaaukaBkas,
yia. Batytuna,
oM 44-46, yaeOHbIN
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WHTEpHET U TOCTYIIOM B 3JIEKTPOHHYIO HH()OpManOHHO-00pa3oBaTenbhyto cpeny COIY.
IIporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR,;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema TectupoBanusa Sunrav WEB Class (beccpouanoe I10); I[Iporpammuoe obecrieuenne
U peqakTHpoBaHus xummdeckux ¢popmyn Isis Draw (beccpounoe I10); Koncynprant
mmoc; CrcTeMa oucKa TeKCTOBBIX 3aMMCTBOBaHNH «AHTHIIAaruaT.BY3»; [IporpamMma mist
OBM «bask BonpocoB 1t KOHTpoIst 3HaHUIY; Cisco Webex; MOODLE;
JIEMOHCTpaIMOHHBIE U Y4eOHO-HAMIsAHbIE T0CO0US (BUICONPE3EHTAIIHS).

kopmyc Ne 7,
aya. Ne 603

JlaGopaTopuu: KOMINBIOTEPHBIE KJIACCHI VI MPOBeJeHUs TeKYLEero KOHTPOJISI U
MPOMEKYTOYHOM aTTeCTallii, a TAKKe CAMOCTOSATEJIbHOMH padoThl 00yYaIOIIUXCS
MPENoaBATEeIbCKHIIA CTOJ, CTYJ, CTOJBI U CTYJIbS JJIST O0YYAFOIIIXCS.

O6opynoBanue: IHTEpaKTHBHOEC MyIbTHMEAMIHOE 000PYI0BaHUE (IOCKA, TPOCKTOP),
KOMIIBIOTEPHI JJIsl KOMIIBEOTEPHOT'0 KJIacCa B KOMILICKTE - C IPOrPAMMHBIM 00CCIICYCHUEM,
BBIXOJIOM B CeTh MIHTEpHET M JOCTYIIOM B 3JICKTPOHHYIO WH(OPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny COI'Y;

IIporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema TectupoBanus Sunrav WEB Class (beccpouanoe I10); I[IporpamMuoe obecrieuenne
U peqakTpoBaHus xumrdeckux ¢popmyd Isis Draw (beccpounoe I10); KoncynpranT
witoc; Cucrema noucka TEKCTOBBIX 3aUMCTBOBaHUN «AHTHIIaruat.BY3»; [IporpamMma s
OBM «bank BompocoB it KOHTpoJist 3HaHui»; Cisco Webex; MOODLE;
JICMOHCTPAIIMOHHBIC U Y4eOHO-HATJISATHBIC TOCOOHS (BHICOMPE3CHTAIHS).

Poccuiickas @enepauys,
362025, PecniyGnnka
Cesepnas Ocetust —

Ananus,
ropos BrnanukaBkas,
yi. Baryruna, nom 44-46,
yaeOHbIi Kopiryc Ne 7,
ayn. Ne 614

Bu6anorexa, B TOM YMC/Ie YUTAIbHBI 3aJ1: CTOJBI U CTYIIbS TSI 00YYArOIIHXCS,
KOMIIBIOTEPBI B KOMIIJICKTC — € IIPOIrpaMMHBIM 06ecnequHeM, BbIXOOM B CE€Th HHTepHeT u
JIOCTYIIOM B 3JICKTPOHHYIO HH()OpMAIHOHHO-00pa3oBateibHyto cpeay COI'Y
IMporpammuoe obecrieuenue: Windows 7 Professional; Office Standard 2016; 7-zip;
WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google

Chrome; Kasperksy Endpoint Security; Koncyspraut mitoc; ['apant; Cisco Webex;
MOODLE.

OBC «Yuuepcuretckas oudanoreka ONLINE» https://biblioclub.ru

OBC «Koncynbrant crymenrta» http://www.studentlibrary.ru

OBC «Opaiit» www.biblio-online.ru

OnexTponHas 6ubnuoTeka quccepranuu u apropedeparos PI'B(3B/] PI'B) https://dvs.rsl.ru
3BC «Yuusepcurerckas 6ubmnoreka ONLINE» https://biblioclub.ru

OBC «Hayunas snextponnas 6ubamoreka eLibrary.ruy_http://elibrary.ru.

Poccuiickas ®enepanus,
362025, PecniyGnnka
Cesepnas OceTust —

Ananus,
ropox Brnanukaskas,
yi. Leperenn/BaryTuHa,
oM 16/19, yaeOHbrit
kopnyc Ne 6

JlaGopaTopusi ®M3UKO-XHMHYECKHUX MeTOA0B aHAJM3A ISl IPOBeIeHUsI HAYYHO-
HCCJIeI0BaTeNIbCKOI padoThl, KypCcOBOI0 NPOEKTHPOBAHNS, BHLINOJHEHHUS BBIMYCKHBIX
KBATH(PUKAINOHHBIX Pa6oT, IPYNIOBBIX M MHAMBHAYAJbHBIX KOHCYJIbTAIUIA:
MPEeNoaBaTEeIbCKUH CTOM, CTYI, CTOJBI U CTYJNbS AJIS 00YJarONIHXCs.

O6opynoBanue: [lepcoHanbHBIA KOMIBIOTEP B KOMIIIEKTE C IPOTPaMMHBIM OOecTieueHHEM,
BBIXO/IOM B ceTh VIHTEpHET M JOCTYIIOM B 3JIEKTPOHHYIO HH(POPManOHHO-00pa30BaTeNbHYIO
cpeny COI'Y.

Iporpammuoe obecnieuenue: Windows 7 Professional; Office Standard 2016; WinRAR;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10); [IporpamMuoe odecrnieueHue
JUTA peqakTupoBaHus xummdeckux ¢popmy Isis Draw (Beccpounoe I10); KoncynbranT
mwiroc; Cuctema moucka TeKCTOBBIX 3aMMCTBOBaHMN «AHTHILIarnat.BY3»; [IporpamMma s
OBM «baHk BOIIPOCOB JJist KOHTpOJIs 3HaHU»; Cisco Webex; MOODLE;
JIEMOHCTPAIIMOHHBIE U Y4eOHO-HATIIATHBIE TIOCOOHS (BUICOTIPE3CHTAINS).

Jlaboparoproe obopynoBanue: AToMHO-AGcopOnoHHbBIH criekTpoMerp MI'A-1000 ¢
aBTOCEMILIEpOM — 1 mIT.

[Tnamennstit poromerp PI1A-2-01 30M3 — 1 1wT. Becl 1abopaTopHbIE 31€KTPOHHbBIE
BM5101 — 1 .

pH-metp 150 MU — 1 mrt. Memanka MmarauTHas ¢ nogorpesom I19 6110 — 1 mr.
Pedppakromerp UP®-45452M (c noacBeTkol u por. mkanoit) — 1 mr. Muky6arop-CO2 491
MCO-5AC, nnanason +5 C go +50 C, Sanyo — lmr. CucteMa MUKPOBOJIHOBast
npobonoaroroBku MC-6 — 1 wt. Cnekrpodoromerp «I113-5400Y Dx»-1 wir.

Konaykromerp nopratusasiiit OHAUS ST300C-B — 1 mit.

Poccuiickas ®@enepanus,
362025, Pecybnmka
Cesepnas OceTust —

Ananus,
ropoxa BrnannkaBkas,
yi. Barytuna, mom 44-46,
yaeOHbIH Kopiryc Ne 7,
aya. Ne 607A

JladopaTopusi O0u1eil U HeopraHuYecKoi XMMHU J1JIsl IPOBeIeHUsI 3aHATHI
CEeMHHAPCKOTr0 THIA, JIAG0PATOPHBIX 3aHSATHIA, KypCOBOT0 MPOEKTHPOBAHUS
(BBINOJIHEHHSI KYPCOBBIX PafdoT), PyNNOBBIX U HHAMBUAYAJIbHBIX KOHCYJIbTANMIi, a
TaK)Ke CaMOCTOSTEIbHOI Pa6oThl 00y4aIOUIUXCS : IPENOJABATEILCKUN CTOJI, CTYJI, CTOJIBI

Poccuiickas ®enepanusl,
362025, PecniybOnuka
Cesepnas OceTust —
Ananus,
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W CTYJbs It 00y4aromuXcsl, 1a00paTOpHBIE CTOJIbI, KJIaCCHAs 10CKa.

O6opymoBaHNe: HHTEPAKTUBHBIA MYJIbTUMEINHHBINA KOMIUTEKC (TIPOEKTOP, T0CKa), HOYTOYK,
KOJIOHKH, TIEPCOHAIbHBIN KOMIIBIOTEP C IPOTPaMMHBIM 0OECIIEYEHHEM, BEIXOIOM B CETh
WHTEpHET M TOCTYIIOM B JIEKTPOHHYIO HHPOpMaIMoHHO-00pa3oBaTensHyto cpexy COI'Y.
IIporpammuoe obecneuenne: Windows 7 Professional; Office Standard 2016; WinRAR;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrema TectupoBanusa Sunrav WEB Class (beccpouanoe I10); I[Iporpammuoe obecriedenne
JUISL pelakTHpoBaHus xuMuueckux opmyi Isis Draw (beccpounoe I10); Koncynbsrant
noc; CucTemMa Moucka TeKCTOBBIX 3aMMCTBOBaHUH «AHTHILIAaruar.BY3»; [Iporpamma st
OBM «bank BompocoB i KOHTpoJs 3HaHuiy; Cisco Webex; MOODLE;
JIEMOHCTPAIMOHHBIE U YUeOHO-HATJISAHBIE TI0COOUS (BUICONPE3EHTAIIHS).

JlabopaTopHoe 00opyoBaHue: Y4ueOHO-1a00paTopHbIi KoMIuieke "OO0Imas u
HeopraHuyeckas Xumus'" — 2 IiT.

Mxa¢ BeITsKHON ¢ IogBoO0M Boas! I1IB HBK - 2 mT. pH-MeTp-mMummuBoasT™MeTp «pH-
150MW»- 2 .

pH-metp-MummrBoIET™METP «pH-150MAX- 1 it. Kamopumerp "Oxenept 001K" — 1 .
Becor anammtiaeckne SHINKO HT 84CE - 1 mr. Korgykromerp «9xcnept -002-6H» -1
mr. xad cymmmeasit SNOL - 1 mt.

Memanka marautHas [19-6110 ¢ momorpeBom - 1 wt. Becsl anexrponubie EK-300i -1 mir.
Becsr 1aboparopusie BM5101 -1 mit. Mukpockon «buonam» -1 mrt. Bonsuas 6amst — 1
wt.doromerp doroanekrpuueckuit KOK-2 — 1 mr.doromerp doroanekrpuueckuit KOK-3-
01- 1 wt. Monomep M-510 crangapthsiii — 1 mr. Harpeatensuas miaura ES-H3040 — 1 .
CerteBoii BcTpsixuBarenb- 1 wrt. [Torennuomerp P-307- 1 wt. Becbt «CAS»- 1 .
Tepmocrar TC/120 CITV- 1 wrt. Lentpudyra OIMH -3- 1 mr.

ropox Brnanukaskas,
yi. Barytuna, mom 44-46,
yaeOHbIi Kopiryc Ne 7,
aya. Ne 609

JlaGopaTopusi AHATUTHYECKOH XMMHUH M (PU3UKO-XMMHYECKHX METO/I0B aHAIN3A JJIsl
NPOBeJAeHUS 3aHATHII CEeMMHAPCKOI0 THIIA, JIA00PATOPHBIX 3aHATHI, KypCOBOIo
NMPOEKTHPOBAHUS (BBINOJTHEHHSI KYPCOBBIX padoT), IPYNNOBBIX H HHAMBHIYAJIbHBIX
KOHCYJIbTALM, 2 TAK)KEe CAMOCTOSATEJIbHOM PadoThl 00yUaI0IMXCS : IPENOIaBATENbCKUI
CTOJI, CTYJI, CTOJIBI M CTYJIbSI JUIS1 0OyUaroIuxcs, JabopaTopHbIE CTOJIBI, KJIACCHAS OCKA.
Ob6opynoBanne: MynbTUMEANHHBIA KOMIUIEKC (IIPOEKTOP, SKpaH), HOYTOYK, KOJIOHKH,
MepCOHAIBHBIN KOMITBIOTED C IPOTPaMMHBIM OOecIIedeHHEeM, BEIXOIOM B ceTh VIHTepHeT u
JIOCTYIIOM B 3JIEKTPOHHYI0 HH(OpMaMoHHO-00pa3zoBaTenbHyto cpexy COIY.
IIporpammuoe obdecrieuenue: Windows 7 Professional; Office Standard 2016; WinRAR,;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cuctema tectupoBanus Sunrav WEB Class (beccpounoe I10); [IporpamMuoe odecrnieueHue
JUIsl pelakTHpoBaHust xuMuueckux opmyi Isis Draw (beccpounoe I10); Koncynbrant
moc; CrucTeMa oucKa TeKCTOBBIX 3aMMCTBOBaHMH «AHTHILIaruaT.BY3»; IlporpamMma s
OBM «baHk BomnpocoB 1t KOHTpoIst 3HaHUIY; Cisco Webex; MOODLE;
JIEMOHCTPaIMOHHBIE U Y4eOHO-HATIISAHBIE TI0COOMS (BUICONPE3EHTAIINS).
Jlabopatoproe obopymoBanue: CrnekrpodoTtomerp I13-5300BU - 1 mt. DoTokonopumerp
K®K-3-01 «<30M3» — 1 . ®otomerp ortornekrpudeckmii KOK-2 — 1 mir.
Pedpaxromerp UPD-45452M ¢ moacBeTko# U mor.imkanoi — 1mr. Becbr
ananutrnyeckre SHINKO HT 84RCE — 1 wir. Becsr taboparopssie npennsnonssie ET-30011
— 1 wr. Becol 1abopatopusie CAS MW-120 — 1 mrt. Memanka MarHuTHast 6e3 1oJIorpeBa ¢
skopem [13-6100 — 1 .
pH-metp-mumnuBoasT™MeTp PH-150MU- 1 mt. Korxykromerp mopratusasiii OHAUS — 1
mrr. HarpesatensHast mnta ES-H3040 — 1 wt. Hentpudyra CM-12 — 1 . [kad
cymuibHBIH SNOL - 1 mT.
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JladopaTopus OO01ieii, HEOPraHUYECKO U AHAJINTHYECKOH XMMHU J1JIsl MPOBeAeHUsI
3aHATHH CEMHHAPCKOI0 TUIA, JIA00PATOPHBIX 3aHATHI1, KYPCOBOI0 IPOCKTHPOBAHUS
(BBINMOJTHEHHSI KYPCOBBIX pado0T), IPYNNOBBLIX H HHAUBHIYAJIbHBIX KOHCYIbTALNI, a
TaK:Ke CAMOCTOSITEIbHOM PadoThI 00y4aIOIIMXCH: IPETIOAABATENLCKUI CTOM, CTYJ, CTONBI
Y CTYJbs st 00yJaromuxcs, 1a00paTopHbIE CTOJIBI.

O6opynoBanue: HTEpaKTUBHBIN MyJIbTUMEANHHBIN KOMIUIEKC (IPOEKTOP, 10CKa), HOYTOYK,
KOJIOHKH, IEPCOHAJIbHBIN KOMIIBIOTEP C IPOIPaMMHBIM 0OeCIIiedeHHEM, BEIXOI0M B CETh
HHTEepHeT 1 AOCTYNOM B 3JIEKTPOHHYIO HHPOPMAITMOHHO-00pa3oBareinbHyto cpeay COI'Y.
IIporpammuoe obecnieuenne: Windows 7 Professional; Office Standard 2016; WinRAR,;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cucrtema TectupoBanust Sunrav WEB Class (beccpounoe T10); [Iporpammuoe obecnieuenue
Ul penakTupoBanust xumudeckux Gopmyi Isis Draw (beccpounoe I10); Koncynbrant
miroc; CucTema moucka TeKCTOBBIX 3aUMCTBOBaHM « AHTHILIArKaT.BY3»; [Iporpamma ms
OBM «bank BonpocoB it KOHTpoJst 3HaHuiY; Cisco Webex; MOODLE;
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JIEMOHCTpALMOHHBIE U Y4eOHO-HATIISAHBIC IT0COOUS (BUICONPE3CHTAIINS).
JlaGoparopHoe obopynoBanue: YueOHO-T1a00paTOPHBIA KOMIUIEKC "DKOJIOTHIECKUI
MOHUTOpHHT" — 1 mT.

Pedpaxromerp UPD-45452M ¢ moacBeTkoii u mpom.mkanoi — 1 mt.Pedpaxromerp
nopTtatuBHBIH WZ-113- 1 mr.Memanka marautHas ¢ mogorpesoM 19 6110 — 1 mr. pH-
MeTp-MuuiuBonbT™METp pH-MeTp 150 MU — 1 mr.

Konnmykrometp nopratusaeiiit OHAUS ST300C-B— 1 mt. biok aBTomarndeckoro
tutpoBaHus «bAT»-1 mr.

Bans BomsHast meyxmecthas UT-4302E ULAB — 1 mt. HarpeBarenbhas moura ES-H3040 — 1
IIT.

Cymmnpaeiii mkag 11C-80-01-CITY — 1 wt. Becsi anektponnsie EK-300i -1 mt. Becst
texHuyeckne M-ER — 1 mr.

[eur mydenpnas «I[IM-8» - 1 wt. Llentpudyra CM-12-06 — 1 mr.

JlaGopaTopust @®u3nueckoii, KOJJIONIHONH U AHAJTUTHYECKOI XUMHH VISl IPOBeIeHUS
3aHATHI CEMMHAPCKOI0 THIIA, JIA00PATOPHBIX 3aAHATHIH, KYPpCOBOI0 IPOEKTHUPOBAHMSA
(BBINOJIHEHHMS] KYPCOBBIX pado0T), rPyNINOBBIX U HHAMBUAYAJbHBIX KOHCYJIbTALUIH, a
TaKkKe CAMOCTOSITeJIbHOI PadoThl 00y4YAIOLIUXCH !

MPEToIaBaTENbCKUHI CTOJ, CTYI, CTOJBI U CTYJIbSI AJIs1 00ydaronmxcs, 1a00paTopHbIE CTOJIH,
KJIacCHasl 10CKa.

Ob6opynoBanne: MynbTUMEANHHBIH KOMIUIEKC (IIPOEKTOP, 3KpaH), HOYTOYK, KOJIOHKH,
MePCOHAIBHBIA KOMIIBIOTEP C IPOTrPAaMMHBIM OOeCIieYeHHEM, BEIXOIO0M B ceTh VIHTepHET U
JIOCTYIIOM B DJICKTPOHHYIO HH()OpMAIHOHHO-00pa3oBareibHyto cpeay COI'Y.
ITporpammuoe obecrieuenue: Windows 7 Professional; Office Standard 2016; WinRAR,;
Adobe Acrobat Reader; Mozilla Firefox; Google Chrome; Kasperksy Endpoint Security;
Cuctema tectupoBanus Sunrav WEB Class (beccpounoe I10); [IporpamMuoe odecrnieucHue
U peJakTHpoBaHus xumrdeckux ¢popmyi Isis Draw (beccpounoe I10); KorcynpranT
witoc; Cucrema noucka TEKCTOBBIX 3aUMCTBOBaHMN «AHTHIIaruat.BY3»; [IporpamMma s
OBM «bank BonpocoB 1t KOHTpoIst 3HaHUIY; Cisco Webex; MOODLE;
JEMOHCTPAMOHHBIE U Y9eOHO-HATIAHBIC TI0COOMS (BUICONPE3CHTAIINS).

JlabopaTopHoe obopymoBaHue: Y4ueOHO-1a00paTopHBIN KoMIUTeke ""Dusndeckas u
KoJurouaHas xumus'" — 1 mit.

IMeus mydenpuas DKIIC-10 — 1 wr. AkBaguctumiatop «J12-25»- 1 wr. Hedenomerp
«H®OM»-1 mT.

biok aBromarndeckoro TutpoBanus «bAT»-1 mrt. Kongykromerp «3kcnept -002-6H» -
1. Jlaboparopusiii noHomep «M-510»-1 mr. pH-merp-muiumBosiabsT™MeTp «pH-150MN»-2
wt. Pedpakromerp «IPD-454y - 1mt. Memanka marautaas «[19-6110» ¢ mogorpeBom-2
wt. @otomerp 30M3 KDK-3-01 - 1 wt. Mukpockon OuHOKyJsipHbIi "Mukmen-1"- 1 .
Amnammzatop «®moopar 02-2M» - 1 mt. bans Bogsuas apyxmectHas UT-4302E ULAB -1
mt. CnexrpodoTtomerp [13-5300BU — 1 mr. Harpesarenshas mmura ES-H3040 — 1 .
Hentpudyra Tagler HacTonpHas mabopaTopHas MeauiuHcKas mo TY — 1 mr.  Becsl
aHanmutrdeckre SHINKO HT 84RCE — 1 mrt. Becsl Texandeckne M-ER — 3 mir.
CymmeHenid mkad 1C-80-01-CITY — 1 m.
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