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l. MECTO KYPCOBOI PABOTEI B CTPYKTYPE OEPA30BATEJILHOM
ITPOT'PAMMBI

1.1. TpeboBanus K mpeaBapUTEIHLHON MOATOTOBKE OOYYAIOIIUXCS, MPEANICCTBYIOIINE
Y COMYTCTBYIOIIME TUCHUIIIIMHBI, HA KOTOPBIX OCHOBBIBAETCS N3yUECHHUE TaHHOM:

6a30Basi MOJrOTOBKA 10 HEOPTraHUYECKON, aHATTUTUYECKON, OPraHMUeCKOi U (hu3ndecKoi
XUMHH, MaTeMaTHKe U pU3uKe B 00bEME, MPEyCMOTPEHHOM MPOTPAMMON CIEIHATUTETA;

JUCHUIUTUHBI IporpaMMbl crienuanurera: dusndeckas xumus, Heopranuueckas xumusi,
Ananutuyeckas xumusi, Opranndeckas xumusa, Maremaruka, Ousuka.

1.2.  JIMcUMIUIMHBI, KypCOBbIE PabOTBhl M MPAKTHKH, IJISI KOTOPBIX OCBOCHHE TaHHOU
JUCIUIUIMHBL HEOOXO0IMMO KaK IPEeIIeCTBYIOIIEE:

Xumuueckasi TexHonorusi, KBaHToBass XuMmus, BbICOKOMOJIEKYJISIpHBIE COEIUHEHUS,
Komnounnas xumusa, Kunetmka u TepmoauHamuka (EepMEHTATUBHBIX MpPOIECCOB, YueOHas
MPAKTUKA: O3HAKOMUTENbHas (00s3aTenbHast), [Ipou3BoCTBEHHAs MPAKTUKA: MPEAIUTIIOMHAS
(oOs3atenbHast),  IIpou3BoacTBeHHass  MpaKTHKA:  TEXHOJIOTHYECKas  (oOs3arenbHas),
[IpousBoicTBEHHAs IPAKTHKA: HAYYHO-UCCIIEI0BaTeNbCKas paboTa (00s3aTenbHas).

2. OITMCAHUE KYPCOBOI PABOTEI

2.1.  OOmas xapakTepuCTHKa

HauMeHnoBanue nokazareis 3HayeHue mokas3areins

Hazpanue oOpa3oBareiabHOI porpaMMbl 04.05.01 dynnaMmeHTanbHAas U IPUKIAIHAS
xumus (IIporpamMma crnenmanurera:
dyHaaMeHTaIbHas U IPUKJIa Has XUMMSI)

[Indp u Ha3BaHKE B COOTBETCTBUU C b1.b.19 ®uznueckas xumus
y4eOHBIM IIJIAHOM

YacTth 00pa3oBaTeIbHON MPOrpaMMbl basoBas yacTp

KosmdecTBo 3a4eTHBIX €MHMIT / BCETO YacOB 2/72

2.2.  PacmpenencHue 4acoB 1o opMam | IeproaM o0ydeHus

OO011ee KOJIMYECTBO YaCOB
o = CaMOCTOSI-
®dopma &l 8 6 . o
> | S | Jekum- | nabopa- | MPaKTH- | TENbHOH opMa
00y4eHus 20 35 BCETO
59 OHHBIX | TOPHBIX | YECKHX | pabOThI + KOHTPOJIS
KOHTPOJIb
Ounas KypcoBas
s y
BCETO 3 0 0 0 72 72 paborta

3. LIEJI KYPCOBOW PABOTBI

ens KypcoBoii pabOTHI:

- nelaroruyeckasl — IMOJrOTOBKA  CIIEIUATMCTOB-XUMHUKOB, KOTOPBIE yMEIOT
OPUMEHATh BCE BO3MOXHOCTH COBPEMEHHOW (DU3MUECKOW XUMHM JUISI PELICHUS TEKYyIIUX
XUMUYECKHUX TTPOOIEeM;

- IUJTAKTUYECKasi — yCBOGHUE 3HAHUM, MPeyCMOTPEHHBIX MPOrpaMMoi, Oiarogaps
IeJICHANPABICHHOMY COTPYTHHUYECTBY NPENoIaBaTess U CTYICHTA;

- METOAUYECKasds — BBIACIUTH TIJIaBHOE€ 3BCHO B KaX(HOfI TEME, 4YTO 6yneT
croco0cTBOBaTh (hOPMHUPOBAHUIO OCHOBHBIX TMOHATHH TO Kypcy, (OPMHUPOBAHWIO 3HAHHWKA B



PE3YJIbTATC AKTUBHU3ALIUN MO3HAaBATCILHOU ACATCIIBHOCTHU CTYACHTOB, MPUMCHCHHUC PA3JIMYHBIX
METOJ0B aKTHBHOTI'O O6y‘leHI/I$I.

4. KOMHIETEHINH ObYYAIOIMETI'OCS, ®OPMHPYEMBIE B PE3YJIbTATE
OCBOEHIA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOT'PAMMBI, UX NTHIAMKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHM A

Komnerenuuu WNHaukatopsl PesynbraThl 00yueHHs

OIIK-6. Cnocoben OIIK-6.2. OIIK-6.2.1. 3HaeT OCHOBHBIE MPUHLMIIBI
IPECTaBIAT [IpencraBnsier nojJaud  XUMHYECKoW  HH(popmanmuu B
pe3yNbTaThl uH(bOpMaLHIO cTaHaapTHOW ¢opMa C y4eToM MpaBUI
npodeccuoHaIbLHON XUMHUYECKOIO O6ubnuorpaduyecko 3armucy TUTepaTypHBIX
NESITEIbHOCTH B YCTHOU | cOAepKaHus C | HCTOYHHKOB.
U MUCbMEHHOH popme B | yuetom TpeboBanmii | OITK-6.2.2. Ymeer IIPEACTABIIATH
COOTBETCTBHUU C oubmorpaduIecKkoit | pe3yabTaThl npodecCuoHATbHON
HOpMaMHU ¥ MPABUJIAMH, | KYJIbTYpPHI. NEeSITeIbHOCTH B YCTHOM M HHCbMEHHOU
MPUHSTHIMU B dbopMe B COOTBETCTBHM C HOpMaMH H
npogeccruoHaIbLHOM MpaBUIIaMH, MPUHSTHIMU B
COOOIIIECTRBE. podeCCHOHAIIBHOM COOOIIECTBE.
[IK-2. Criocoben [IK-2.2. [IK-2.2.1. 3Haer OCHOBHBIE MPHUHIIMIIBI
MPOBOJAUTH MATEHTHO- AHanuzupyer U | pabOTBl C TIOMCKOBBIMH CHCTEMaMH U
WH(POPMAITMOHHBIE 00o0maeT 0azaMM JaHHBIX TIPU JUTEPATYPHOM H
HCCJICTOBaHMUSI B pe3yNbTaThl MAaTEHTHOM TOWCKE MO0 TeMaTHKe MPOEKTa B
BBIOpaHHOM 001acTH JUTEPATYpHOTO U | BBIOpAHHOW 00JACTH XUMUHU.
XUMHH W/ CMEXKHBIX nareHTHoro mnowucka | [1K-2.2.2. YMeer npoBOaAUTh MATEHTHO-
HayK. o TEeMaTuKe | MH(POPMALIMOHHBIC UCCIICAOBAHUS B

MPOEKTa B | BEIOpaHHOM 00JaCTH XHUMUH.

BBIOpaHHOW 0b6nacTu

XUMHH.

5. ITPOTPAMMA KYPCOBOW PABOTHI

Hassanue temsl Kpatkoe conepxaHnue TeMbl (BOIIPOCHI TEMBI)

Pazoen 1 «Onexmpoxumusy

Tema 1. [Ipencrasnenue I'porryca, @apanes u AppeHuyca O CTPOCHUU

OcHoBHbIE pacTBOpPOB 3JIEKTPOIUTOB. OCHOBHBIE MOJIOKEHUSI TEOpUN AppeHuyca.

nosnoxkeHus: reopun | Hemocrarku 3TOM  TEOpHHU. [TpuunnbI AIEKTPOIUTUYECKOMN

AppeHnnyca. muccouuanuy. COOTHOIIEHHE MEXAYy OSHEPrueil KpUCTAIUIMUECKON
pelIeTKh U DHEpPruel  coybBaTallid  HOHOB. MoOH-IumosibHOE
B3aMMOJIEHCTBHE KaK yCIOBUE YCTONYMBOCTH PACTBOPOB AJIEKTPOJIUTOB.
TepMoanHaMHU4YeCcKoe ONMKCAaHUE XMMHYECKUX PAaBHOBECHUN B pacTBOpax
JIEKTPOJIUTOB.

Tema 2. [lonsaTe cpeaHedl aKTUBHOCTH W CpeaHero Kod¢duiMeHTa

OcHOBHbIE AKTUBHOCTH, MX CBSI3b C aKTUBHOCTHIO U KOA(D(PHUIIMEHTOM aKTUBHOCTH

OTACNbHBIX HMOHOB. MoHHasg cuia pactBopa. 3aKOH HOHHOM CHIIBL.
OcHoBHble monoxenus: teopun Jlebas-Xiokkens. [loreHnuan MOHHOM
atMocdepsl. YpaBHenue s kodddurumenta akrusHoct B I, 11 u 111
IpUOTMHKEHUSIX TEOpUU JeGas- X1oKKens. CoBpemeHHbIE
MPEJICTABJICHUSI O PACTBOPAX JIEKTPOIUTOB.

TIOJIO’KEHUST TCOPHUHU
JleOas-X1oKkkens.

Tema 3.
DJIEKTPONPOBOJHO | U

HepaBHOBECHBIE SIBIIEHUS B paCTBOPAX JIEKTPOJIUTOB. Y JeIbHAS
SKBHUBAJECHTHAsl  3JIEKTPOIPOBOJHOCTH, HX  3aBUCUMOCTh  OT




CTb BJICKTPOJIMTOB.

KOHIOCHTPAUHU 3JICKTPOJIUTA. MGTO,Z[ HU3MCPCHUS SJICKTPOIIPOBOJHOCTH.

Tema 4.

IlonBwxHOCT MOHOB. 3akoH Kousbpayma. 3aBHCHMOCTh

[ToaBmxHOCTH MpeAebHON TOABMKHOCTH OT paauyca uoHa (dopmyna Ctokca) u
MOHOB temnepatrypsl (mpasuino Banpaena-IlucapskeBckoro). IloaBukHOCTB
AJIEKTPOJIUTOB. MOHOB THUIPOKCOHMSI U THApPOKcHia. CBA3b MEXAY TMOJBHKHOCTBHIO
MOHOB M WX KOHIEeHTpanuu. OCHOBHbBIE MONIOKeHUs Teopun Jlebas-
Xrokkensa-Onzarepa  (37eKTpoOpPETUYECKHE U pellaKCal[MOHHBIN
a¢pdexth, ypaBHenue Omnzarepa; »>bdextet Buna wu  [lebas-
QDanpKeHrareHa.
Tema 5. Uucna mnepeHoca; HMX 3aBUCUMOCTb OT TEMIIEpaTypbl U
Uucna mepeHoca | KOHUEHTpPALUU 3JIEKTpoauTa. MeTolbl ONpeleseHns 4Hucesl IepeHoca
MOHOB. (metox ['urtopda u MeTo1 ABMKYIICHCS TPAaHUIIBI).
Tema 6. 3akoH pa3OaBinenus OctBasnpaa (mepBas U BTOpas (OPMBI).
HNonnsbie TepmonnHamuueckass KOHCTaHTa auccouuanuu. IIpumenenue teopuu
paBHOBECHSL. JleGas-Xrokkenss K cla0bIM  3JEKTPOJIMTaM MpPU  ONPEICIICHUU
TEPMOJMHAMUYECKON KOHCTaHThl Auccouuanuu. VIcTuHHasg creneHb
Jrccolranvy. BelunucieHrne HCTUHHOM CTENEHH U TEPMOJUHAMUYECKOM
KOHCTAHTBI JUCCOLMAIUU CIa0bIX 3JEKTPOIUTOB. KUCIOTH U IIeIoYu.
JIBOWIHOE  MOPOTOIUTHUYECKOE paBHOBecue. VICcTHHHAs  KOHCTaHTa
muccouuanuu. ['uaponus. AmboTepHbie dMEeKTPOIUTHL. [[BUTTEp-HOHBL.
M30snexkTpuyeckas To4uka.
Tema 7. DIEKTPOXUMUYECKUE 3JIEMEHTHI u 3.1.C. [TonsaTue
DNEKTPOXUMHUUECK | BJIEKTPOXUMHUYECKOIO noTeHLuana U ob1ee yCJIOBHE
ue 9JIEMEHTHI. | 3JICKTPOXMMHUYECKOTO pPAaBHOBECHS Ha TpaHUIIE DIIEKTPOI / pacTBOp.
Onexrpoasuxkymas | Ckauku NOTEHIMANA U AJIEKTPOIBIXKYILas cuia. 3akoH BonbTa. 3Haku u

cuna (3.71.C.).

CIIOXKEHHME 3.1.C. JJIEMEHTOB B DJIEKTPOXMMHUYECKOM Lenu. MeTobl
u3Mepenust 3.4.c. HopmanbHebiii snemeHT Bectona. PaBHOBecue B
3JIEKTPOXMMMUYECKOM Lienu; ypasHeHue HepHera. [Ipumenenue 11 3akona
TEPMOJMHAMHUKHN K JJIGKTPOXMMHYECKOW Iienu; ypaBHeHue [mbOca-
I'eneMmrosia.

Tema 8.
DNEeKTpOAHbBIE
MOTEHIAAEI.
Tumbl AIEKTPOIOB.

Bo3HuKHOBEHHME CKAauKOB IOTEHLMAala Ha TIpaHuue ¢as.
CrpoeHue TrpaHulbl d3J€KTpox / pacTtBop. BenuumHa u  3HaK
3JIEKTPOJIHOTO MOTEHIMaNa. 3aBUCUMOCTD JIEKTPOIHOTO OTEHIIMANA OT
KOHIIEHTPAllMM  PAacTBOpa  3JEKTPOJMTA.  DJEKTPOAbl  CPABHEHUS
(BOZIOPOZIHBIN, KaJlOMENbHBIN, XjopcepeOpsHbiit). Dnektponasl [ u I
pona. OKHCIUTEIHHO-BOCCTAHOBUTENbHBIE 3EKTPO/bl (XMHIHIPOHHBIN
AIIEKTPOT).

Tema 9.
KonneHntpanuonx
bI€ DJIEMEHTEL.

Knaccudukanuss 3MeKTPOXMMHUYECKHX  JJIEMEHTOB  (Lemeid).
KoHneHTpanmonuele 3meMeHTsl 0e3 mepeHoca. KoHmeHTpannoHHBIE
aneMeHThl ¢ mepeHocoM. [luddys3nonnsii norennman. OmnpeneneHue
K0O(PHUIIMEHTOB aKTHUBHOCTH JJIGKTPOJIHMTOB, YHCEI TMEpPeHoca |
KOHCTaHT XUMHYECKOTO PABHOBECHSI METOIOM 3.11.C.

Tema 10.
Kunernka
AIEKTPOJHBIX
MPOILIECCOB.
DIIEKTPOXUMHUYECK
as oJIsipu3aIusl.

OnekTpoin3 U 3akoHbl Papaned. Ctaauu 3JIEKTPOXUMUYECKOTO
npoiiecca; NOHATHE JUMUTUpPYIOMIeH ctaauu. [110THOCTh TOKa Kak Mepa
CKOPOCTH 3JIEKTpoXuMuieckoi peakuuu. [lonspuzanusi 31eKTpoAOB U
ee mnpuuuHbl. Teopus 3aMEAJICHHOTO pa3psiia U €€ COBPEMEHHOE

obocHoBanue. KuHeTwyeckuii BBIBOJI YpaBHEHHUS PaBHOBECHOTO
MOTEHIIMATa W TOKa OOMEHa. YpaBHEHUE JJICKTPOXUMUYECKOU
nonsipuzanuu. Teopusi BOJOPOAHOTO TEpPEHANpPSKEHUsA. BiusHue

cocTaBa pacTBOpa U MPUPOIbI META/UIA HA MIEPEHANPSKCHUE BbIICICHUS
BOJIOPOJIA.




Tema 11. VYpaBHeHHE KOHLEHTPALMOHHOM mnonspusauuu. llpenenbHbii
Kunetunka i Py3uoHHBIM  TOK. 3aBUCUMOCTh JU(PPYy3MOHHOTO TOKa  OT
AIIEKTPOTHBIX MOTEHIIMATA B YCIOBUSAX 3aMEJICHHOW CTallMoHaApHON auddy3um.
MIPOILIECCOB.

Konuentpannonna

s OJIIpU3aLUs.

Tema 12. XUMHYECKHE HCTOYHMKHA TOKa, WX OCHOBHBIE BHALI H
[Tpuxnagusie xapakTepucTuku. [lepBUYHBIE MCTOYHUKH TOKAa. AKKYMYJISTOPBI.
ACTICKTHI TonnuBHBIC 1 OMOTOTUTMBHBIC A1eMEHTHI. Kopposust MeTamioB. MeTo bl
INEKTPOXUMHUHU. 3al0UTBl  OT KOPPO3UHU. DJIEKTPOXHUMHUECKHE METOAbl aHalu3a.

[Monstporpadust (MOTEHLMAN MONXYBOJIHBI, MPEAeTbHBINA U DY3HOHHBIN
TOK, ypaBHeHHE MpKoBHYA).

6. CTPYKTYPA U COJIEPXXAHUE KYPCOBOI PABOThI
6.1. ®opma obyueHus — oyHasi, Kypc — 3, cemecTtp — 6
HaumenoBanust pazienoB u Tem Koumiectso yacos
Jlexkn. | Jlabop. | Ilpakr. | CPC+K | Bcero
Tema 1.
(OCHOBHBIE TIOJIOKEHHS TEOpUH AppeHuyca. 0 0 0 6 6
Tema 2.
OcHoBHBIE TONIOKEHUST Teopuu  [lebas-
XIOKKesl. 0 0 0 6 6
Tema 3.
DIEKTPOIPOBOAHOCTD 3JIEKTPOJIUTOB. 0 0 0 6 6
Tema 4.
[ToaBHKHOCTH HOHOB 3JIEKTPOJIMTOB. 0 0 0 6 6
Tema 5.
Uncna nepeHoca HOHOB. 0 0 0 6 6
Tema 6.
Wonnble paBHOBECHS. 0 0 0 6 6
Tema 7.
DIEKTPOXUMHYCCKHE JJICMEHTHI.
DnekTpoaBMKyIIas cuia (3.4.C.). 0 0 0 6 6
Tema 8.
DNEKTPOHBIC TOTEHIIUANBI. THIIBI
3JIEKTPOJIOB. 0 0 0 6 6
Tema 9.
KoHIIeHTpallMOHHbBIE SJIEMEHTBHI. 0 0 0 6 6
Tema 10.
KuneTtunka 31eKTpoAHBIX MTPOLIECCOB.
DNEKTPOXUMHUYECKAs] TOJISIPU3ALIUS. 0 0 0 6 6
Tema 11.
Kunernka 3JIEKTPOJHBIX IIPOLIECCOB.
KoH1ieHTpannonHas noyusipusanusi. 0 0 0 6 6
Tema 12.
[IpukiagHple aCEKThI JIEKTPOXUMHUH. 0 0 0 6 6
NTOI'O 3A CEMECTP 0 0 0 0 72




10.

11.

12.

13.

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTAIIMHA

7.1. Bompocsl 111 IPOMEXYTOUYHOH aTTecTaluu

Pasoen 1 «Onexkmpoxumusy
CdhopMynupoBaTb OCHOBHBIC TIOJIOKEHUSI TEOPHH AJIEKTPOJIUTUYECKON IUCCOIMALUU
Appennyca u ee  HemocTtarku.  [IpoaHanu3upoBaTh  OCHOBHBIE  [APaMETpBHI,
XapaKTepu3yIoIre MpoIecCc TUCCOIHMALUN CIAa0BbIX DJIEKTPOJUTOB (KOHCTAHTA M CTENEHb
JUCCOITHAITIY, M30TOHNMYECKHI KO3 (HUITMEHT).
JlaTh KpaTKyr XapakTEpUCTUKY MOHITHSIM AaKTUBHOCTH U Kod(h(dHIMeHTa aKTUBHOCTH
3JIEKTPOJUTOB. B ueM cyTh MeToza akTUBHOCTEM? JlaTh KpaTKyI0 XapaKTepUCTUKY MOHSTHIO
noHHas cwia pactBopa. ChopMyIupoBaTh SMIUPUUECKUNA 3aKOH MOHHOW cuibl JIplonca u
Pennanna. Ykazate 00y1acT €ro mpuMEHEHHS.
CdhopMynupoBaTb OCHOBHBIE  TIOJIOKEHHSI  DJIEKTPOCTaTHUYECKOM TEOPUH  CHIBHBIX
anekTpoauToB Jlebas-Xiokkens. JlaTh KpaTKyl0 XapaKTepUCTUKY TIIOHATHIO HOHHOU
atmocdepsl. [IpeacraButs I, 11 u III npubnmkenus reopun [ledas- Xrokkems.
Jlate omnpeneneHHe TOHATHIO YIEIbHOW SJIEKTPONPOBOAHOCTH. I[IpoananusupoBaTh ee
3aBUCHUMOCTB OT KOHIIEHTPALMH 3JIEKTPOIUTA U TEMIIEPATYPHI.
BriBecTM  3aBHCHMMOCTh ~ JKBUBAJICHTHOM  JJIEKTPOIIPOBOJHOCTH  JJIEKTPOJIMTA  OT
MOJIBUJKHOCTh MOHOB B pPacTBOpe B BHUAE ypaBHeHHsa 3akoHa Komappayma. Yro Takoe
MOJIBMKHOCTH U a0COIIOTHAS MOJBUKHOCTH HOHOB?
CdopmynupoBaTh OCHOBHBIE MOJ0XkeHUS Teopun Jlebas-Xrokkens-Onzarepa. B ueM cyTh
AIEKTPOPOPETUIECKOTO U  pellaKCAlMOHHOTO A((EKTOB, NPUBOIANIUX K CHIDKCHHIO
SKBHUBAJIEHTHOM AJIEKTPONPOBOIHOCTH PACTBOPOB 3JIEKTPOIUTOB?
[IpencraBuTh KOHCTAHTY MOHHOTO PaBHOBECUS U TEPMOJMHAMUYECKYIO KOHCTAHTY
rpoliecca IUCCOUUAUN YKCYCHOM KUCTOThl. YTO Takoe HOHHOE TPOU3BEACHUE BOAbI?
[IpencraBute rpaduueckuii W pacUETHBIA CIIOCOO OMpeACNICHUS TEPMOIMHAMHYECKOM
KOHCTaHTHI IUCCOLMALIMYA HA IPUMEPE YKCYCHOM KUCIOTHI. YKaXHUTE, IPU KAKUX YCIOBUSIX
teopusi JleOas-XroKkkeas TpUMeHHMa K ciaabbiM anekrponutam? YUYTo Takoe HUCTHHHAS
CTENEHb JUCCOIaun?
JlaTb XapakTepUCTUKY MOHATHIO JBOMHOIO MPOTOJIMTUYECKOrO paBHOBecHs. UTo Takoe
WCTUHHAsE TEpMOJAMHAMUYECKass KOHCTaHTa jauccoudanuu? B dyem ee ormiauuus OT
KOHILEHTPAaLMOHHON ¥ TEPMOIMHAMUYECKON KOHCTAHT JUCCOLMALUN?
JlaThb KpaTKyl0 XapaKTepUCTUKY MPOCTEUILIEMY 3JIEKTPOXUMUYECKOMY 3JIEMEHTY W LENu
aneMeHToB. YTo Takoe 73.4.c. 3nMeMeHTa? 3HaKM M CIOXKEHHE 7.J1.C. DJIEMEHTOB B
aNeKTpoxuMuyeckoil nenu. HeoOpatumbiii smemMeHT BonbTa u  00paTHUMBIA DIEMEHT
Jaamans-Axko0u.
Ha nmnpumepe oOpatuMoro »sieMeHTa apryMeHTHpoBaTh mpuMmeHenue Il 3akoHa
TEPMOJAMHAMHUKUA K JJeKTpoxumuuecko 1ienu (ypaBHeHue ['ubOca-I'enbMronbia).
PaBHOBecue B anekTpoxumudeckoi menu (ypaBHeHue HepHcra nmnst »3.4.c. oOpaTUMOro
3JIEMEHTA).
JlaTp KpaTKyl0 XapaKTEpUCTUKY MOHSITHIO 3JEKTPOJHOIO MOTEHIMaNa. YKa3aTh, OT YEro
3aBUCUT BEJIMYMHA M 3HAaK »JJEKTpogHoro mnoreHuuana? IlpeacraBuTh 3aBUCUMOCTD
3JEKTPOJIHOTO MOTEHLHMANA OT KOHIIEHTPALMHM PAcTBOpPA 3JIEKTPOJIUTA B BUAEC YPABHEHUS
HepHcra.
[IpencraBuTh KpaTKyl0 XapakTEPUCTUKY AMEKTpoaoB | pona (mpuBecTH COOTBETCTBYIOIIHE
npuMepsl). UTo mpencTaBiisieT co00i OCHOBHOM 37eKTpona cpaBHeHuUs? [Ipoanann3upoBath
3aBUCUMOCTb MOTEHIMAIAa BOJOPOJHOTO 3JieKTpoaa ot pH cpenbl 1 1aBieHust BOIOPOa.
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[IpencraBuTh KpaTKyro XapakTepUCTUKY 31eKTpoaoB Il pona (mpuBECTH COOTBETCTBYIOLIUE
npuMepsl). UTO Takoe BCIOMOTATEIBHBIM JJIEKTPOJ| CpaBHEHUsA? BbIBecTH 3aBUCHMOCTH
MOTEHIIMAJIa KAJIOMEIBHOI0 AJIEKTPO1a OT KOHLEHTPALUU XJIOPUA-UOHOB B paCTBOPE.
[IpencraBuTh KpaTKyl0 XapaKTEpUCTUKY OKHCIHMTEIbHO-BOCCTAHOBUTENIBHBIX 3JIEKTPOJIOB
(mpuBecTM  COOTBETCTBYIOIME  NpUMEphI). BpIBeCTM  3aBUCHMMOCTh  MOTEHIHMANA
XUHTHIPOHHOTO 3JieKTpozaa ot pH cpensl.

JlaTh XapakTEepUCTUKY KOHLIEHTPAIIMOHHBIM 3JIeMeHTaM 0e3 mepeHoca. BriBecTn ypaBHeHHE
3aBUCHMOCTH 3.71.C. DJIEMEHTA OT aKTUBHOCTH PACTBOPOB JIEKTPOJIMTOB.

Oxapakrepu3oBaTb KOHIICHTPALMOHHBIE 3JIEMEHTBHl C IIEpEHOCOM. BbIBECTHM ypaBHEHHE
COOCTBEHHO KOHIIEHTPAI[MOHHOH 3.1.C. 3neMeHTa. OOBSICHUTh MEXaHW3M BO3HHUKHOBEHUS
1 Py3MOHHOTO MOTEHIIMAIA M CIIOCOOBI €r0 YCTPaHEHHS.

Jlate ompeaeneHre MOHATHIO Tpoliecca JekTposin3a. 3akoHbl dapanes. KakoBbl OCHOBHbBIE
CTaJIuy Ipolecca IEKTPoan3a’?

JlaTb XapaKTepUCTHKY MOHATHIO TOKa oOMeHa. [lonspuzanus 3/eKTpOIOB U €€ MPUUYMHEIL.
UTto Takoe uaeasbHO MOISPU3YEMBII 2IIEKTPOA?

JlaTp XapakTEpUCTHKY IMOHATHIO 3JIEKTPOXUMHUYECKas MOoJspu3anus. BeiBecTn ypaBHeHUe
Tadens nas 3aBUCUMOCTH aHOJHOTO MEPEHANPSHKEHUS Ha METaJlJIe OT IUIOTHOCTU TOKa (Tipu
1>0,025 B). KakoBel OCHOBHBIE CTaud BOCCTAHOBJICHUS HOHA THUIAPOKCOHUS JIO
MOJIEKYJISIPHOTO  Bojgopona? B 4eM  mHpuuMHBI  BO3HHUKHOBEHHS  BOJOPOIHOIO
MepeHanPSIKEHUS ?

JlaTb KpaTKyl0 XapaKTepUCTUKY IIOHATHUIO KOHILICHTPALMOHHOM NoJiApu3anuu. BeiBectu
ypaBHEHHWE KATOAHOW KOHIIEHTPAIMOHHOW TOJIIpU3AIlMd B  JIOTapU(DMHYECKON U
JKCIOHEHIMANBHOU (popmax. OOBICHUTH MEXaHU3M BOZHUKHOBEHUS AU(PHY3UOHHOTO TOKA.
JlaTh XapaKkTEepUCTUKY XUMUYECKAM HCTOYHHKAM Toka. Yto Takoe OGarapeiika? Ha mpumepe
anemeHTa Jlekianie 0ObSICHUTH IPUHIIUIL €€ IeUCTBUA. UTO Takoe aKKyMyIsaTop?

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT ObYHAIOIIMECA

OOmmast omeHKa 3HAHWK OOYYArOMIMXCS MO AWCIHHUILTUHE mpoBoauTcs mo 100-0autpHOM

MKaJIC HUCXOoAsd U3 MAKCHUMyMa, IPUBCIACHHOIO B Ta6n1/1ue HMXKC. OpraHH3aL{I/IOHHO—y‘IC6Ha${
pa60Ta B ayAUTOPUH OLICHUBACTCA HAa OCHOBC TAKHX KPHUTCPUCB KaK IOCCHIACMOCTb 33.H$ITI/II71,
CBOCBPEMCHHOC MW Ka4YC€CTBCHHOC BLIIIOJHCHUC JOMAIIHUX SaﬂaHHﬁ, AKTUBHOCTb BO BpEMHA
MMPOBCACHUA JICKIIMOHHBIX H IMPAKTUYCCKUX 3aHATUH (yqaCTﬂe B O6CY)KI[€HI/II/I TCKYLICTO U
HpOfII[GHHOl"O MaTrepuaia, peuICHUC 3a1a4 1 T.l'[.).

8.1.  ®dopwma obyueHus — o4Hasi, Kypc — 3, cemectp — 6

Howmepa pazgenos Buner pabot Maxcnmanbaoe
KOJIMYECTBO 0assioB
Opraamn3annoHHO-y4eOHas paboTa CTyIeHTa B 5
Pasnen 1 ayIUTOPUH
«Onextpoxumus» | CamocrosiTenpHas padbora 10
Texymuii KOHTPOJIb 35
UTOI'O 50
Kypcosas pabora 50
OO01muii uTOT 3a CEMecTp 100

CooTBETCTBUE OAIIOB OLIEHKE

KonmnuectBo 0amios

O11eHKa 110 IATHOAJUILHOM IIKaJIe
ECTS | Dx3amen, nuddepeHunpoBaHHbII 3auer
3a4eT

u3 100

90-100 A OTJINYHO 3a4YTEHO




80-89 B 3a4TEHO
75-79 C XOpotHo 3a4TEHO
70-74 D 3a4TCHO
60-69 E YIOBJIETBOPUTEIHHO ATTOHO
35-59 FX HE 3a4TCHO
0-34 F HEYOBJIETBOPUTEIHHO e 3a9TOHO

9. OBECIIEUEHHME OBPA3OBATEJIBHOI'O ITPOLIECCA JJIA JIUL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMUA 310POBbA 1 MTHBAJIM/IOB

B xozxe peanuzanuu QUCIUILTHHBI UCTIOIB3YIOTCS CISAYIONINE JOMOIHUTEIBHBIE METOIbI
00ydYeHUs1, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M TIPOMEKYTOUHOM aTTeCTallMK O0YYalOIUXCs B
3aBUCHUMOCTH OT UX WHANBUAYATHHBIX OCOOCHHOCTEH:

1) JUIA CJIENBIX U CIIA0OBUIAIINX

- TeKIUU O(OPMIISIOTCS B BHIE OSJIEKTPOHHOTO JOKYMEHTAa, JTOCTYIHOTO C
MTOMOIIIBI0 KOMITBIOTEPA CO CIEIUATM3NPOBAHHBIM MPOTPAMMHBIM 00CCTICUCHHEM;

- JUIS ~ BBITIONHEHWsS]  3aJlaHuss TpU  HEOOXOAMMOCTH  MPEAOCTaBISICTCS
YBEITUYHMBAIOIIEE YCTPOMCTBO; BO3ZMOXKHO TAKKE HCIIOIH30BAaHUE COOCTBEHHBIX YBEITMUUBAIOIITIX
YCTPOWCTB;

- MMMCbMEHHBIC 3a/TaHUS OPOPMIISIOTCS YBEIIMUEHHBIM MPU(TOM.

2) JUTSI TITYXHX U CIIA0O0CTBIIIAIINX

- JeKIuu 0(hOPMIISIOTCS B BUIE SJIEKTPOHHOTO IOKYMEHTA;

- MUChMEHHBIC 3aJJaHUS BBIIOJHSIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOH QopME;

- 9K3aMEH TPOBOJUTCS B THCbMEHHOW (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeieHNe B popMe TeCTUPOBAHUSI.

3) JUIS JIAIT C HAPYIICHUSIMU OTIOPHO-JIBUTATEIHLHOTO armapara:

- TeKIUU O(OPMIISIOTCS B BHIE OSJIEKTPOHHOTO JOKYMEHTAa, JTOCTYIMHOTO C
MOMOIIIBIO KOMITBIOTEPA CO CHEIUATM3NPOBAHHBIM MPOTPAMMHBIM 00E€CTICUCHHEM;

- MUChMEHHBIC 33JJaHUS BBIIOHSIOTCS Ha KOMITBIOTEPE;

- 9K3aMEH M 3a4€T MPOBOJATCS B YCTHOM (pOpME WIIM BBITIONHSAIOTCS B MUCHbMEHHOM
¢dopme Ha KOMITBIOTEPE.

[Ipn HEOOXOAMMOCTH TPEAYyCMATPUBACTCS YBEJIMUYEHHUE BPEMEHHM ISl TIOJITOTOBKH
OTBETA.

[Iponienypa  mpoBeaeHHS  IPOMEKYTOUHOM  aTTeCTald Uil OOyJaromuxcs
YCTaHABIMBACTCA C YYETOM WX UHAUBUAYATBHBIX TCUXOPU3UYECKUX OCOOCHHOCTEH.
[TpomexxyTouHas aTTeCTAIHs MOXKET MMPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenue mpoleAyphl OICHUBAHHUS pPE3YJIbTATOB OOYYCHHS JIOMYCKAaeTCs C
HCITOJIb30BAHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaeTcst JOCTYI K UH(GOPMAIIMOHHBIM U OubInorpaduyeckuM pecypcam B CETH
WNuTtepHeT nmis kaxaoro oOydvaromierocs B ¢dopmax, aJanTHUPOBAHHBIX K OTPaHUYCHHUSIM HX
3JI0pPOBbSI U BOCTIPUSATHUS HHPOPMAIUH:

1) JUIS CIENBIX U CIIA00OBUIAIINX:

- B MIEYATHOHN (popME YBETUUECHHBIM HIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JTOKYMEHTA;

2) JUTSI TITYXHX U Ca00CTBIIIAIINX

- B IIEYaTHOH (opme;

- B (hopMe AIMEKTPOHHOTO JJOKYMEHTA.

3) JUTSI 00YYArOIIMXCS C HAPYIICHUSIMU OITOPHO-/IBUTATEIILHOTO ariapara:

- B MIEYaTHOH (opme;

- B (hopMe IIIEKTPOHHOTO JJOKYMEHTA.
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10.  MATEPHUAJIbHO-TEXHUYECKOE OBECIIEYHEHUE YYEGHOI'O ITPOLIECCA

VYuebnble 3ausaTHA TpoBOAsATCS B 9-M (yi1. llopca, 17a) yueOHOM KOpIyce YHUBEPCUTETA.
JUis  mpoBeAeHUs  JIEKIMOHHBIX M Ja0OpaTOpHBIX 3aHATUI  TpeOyeTcd  ayauTOpus,
00OpyIOBaHHAsi MEJIOBOM MM MapKEpHOH OCKOH, MYJIbTUMEAMHHBIH HPOEKTOP M IKpaH,
HOYTOYK, KOMIUICKT Y4eOHOU MeOenu Uil CTyACHTOB, pabodyee MecTo mpernoaaBatens. Beixon B
WnTepHeT nmpoBoHON WK ¢ ucnoib3oBanueM Wi-Fi.

J1s caMOCTOSTENTbHOM pabOThl MCIIOJB3YIOTCSI TEKCTOBBIE U 3JIEKTPOHHBIE PECYpCHI
HayuHoli OMOJIMOTEKM YHUBEPCUTETa M JPYTHX HJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-METOIMUECKOe 00eCTICUeHHE, MPEACTaBICHHOE B YYCOHO-METOAMYECKOM KabuHeTe 9-ro
(ayn. 401) ydueGHOrO KoOpmyca, MaTepHaIbHO-TEXHMYECKYI0 0a3y yueOHbIX Jaboparopuil 1o
busnaeckoit xumun (Ne 404, 405) kadeapb! GU3NIECKON XUMUH.

B mpouecce o0y4yeHHMS CTyIEHTHI HMEIOT BO3MOXHOCTH HCIIOJIB30BaTh Yy4yeOHBIE
MaTepuaibl M0 JUCHMIUIMHE «Du3nueckas XUMHs», pa3MelleHHble Ha Iutargpopme Moodle
Hentpa aucrannmonnoro odpazoanus GI'BOY BO «/lorl'V». C ucnonb3oBaHHEM PeCypcoB
1aTGOPMBbI JUCTAHIIMOHHOTO 00pa30BaHuUs TaKXKe OCYLIECTBISETCA TeKyIIUH KOHTPOIb 3HAHUH
CTYZICHTOB Ha OCHOBE TECTHPOBAHUS U MPOBEPKU PE3YIHTATOB CAMOCTOATEIBHOM paboThI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTeparypa

1. Jlaboparopnbie paboThl M0 GU3MUEeCKOr XUMUH (pa3em AMEKTPOXUMUS) MO CIEIUATBHOCTH
04.05.01 dynmgameHTanbpHas U MpUKIaAHAsS XuMus: ydeOHoe mocoome / H.U. benas, A.B.
bensiit, I'.A. Tuxonosa, B.1. Koxoxkaps — lonenk: I'OY BIIO «/loaHY», 2020. — 150 c.

2. [Ilpaktukym mo xumuueckoi kuHetnke u katamu3y / H.M. bemas, A.B. Bemsrii, JI.M.
[Iponbko, T.b. TTomumyk. YueOno-meroauueckoe nocoodue. - JJoneux: JouHY, 2013 — 128
c.

3. JlabGopaTopHblif IPAaKTUKYM MO XMMHUYECKOH KMHETHKE W KaTanusy: yueOHoe mocobue / H.
. benas, A. B. bensrii, JI. M. [Iponsko., T. b. [Tonumnryk. — Jonenk: FOY BITIO «JoaHY»,
2018. - 137 c.

4. Owusnueckas XMMHSA: OCHOBBHI AJIEKTPOXMMHUHU B Bompocax u otBetax / H. WM. Bemas, A. B.
benwiit, T. b. [onumyk. — Yue6HO-MeToauueckoe mocodue. — Joneuk: JOuHY, 2022. —
122 c.

5. PacderHo-rpaduueckue 3aauu MO0 XUMUYECKON KMHETHKe U KaTanusy /coct. H. U. benas, A.
B. benwiit, JI. M. IIponbko. — loneux: ®T'6OY BO «/lonl'¥», 2023. — 107 c.

6. B. M. Muxanpuyk. XuMuueckas TepMOAMHAMHUKA: y4ed. 1M0co0. i CTyIEHTOB, 00yd. IO
cnenanbHocTH 04.05.01 dynnamentanbHas u npukiagHas xumus. M3m. 5-e, nepepad. u
uctp. / B. M. Muxanpuyk. — Jlonenk, 2021. — 235 c.

7. JlaGopaTopHBI MPAKTHKyM [0 XHUMHYECKOM TEepMOIMHAMUKE: ydeOHOe Tmocolue st
CTYJEHTOB, 00y4. mo HampasieHuto noarotoBku 04.03.01 Xumus v Mo cnenuuanbHOCTH
04.05.01 ®ynnamenrtanbHas u npukinagaas xumust / B. M. Muxaneuyk, T. b. Tlomumyk, JI.
M. Ilponsko, I'. A. Tuxonosa. — Uzn. 2-e, nepepab. u ucnp. — Honeuk: Joul'Y, 2023. — 130
c.

8. Tepmoaunammuueckoe, (a3oBoe M XUMHUECKOE paBHOBECHE: Yy4yeOHOe Mocodue JUIs
CTYJEHTOB XMMHUYECKHX CIELUAIBbHOCTEN BBICHINX y4eOHBIX 3aBeleHuil. M3a. 3-e, ucmp. u
non. / B.M. Muxanbuyk. — PocroB-na-Jlony: W3natensctBo IOxHOTO (QenepanbHOro
yHHuBepcureta, 2016. — 235 c.

9. JlabGopaTopHbIii MPakTHUKYM [0 XUMHMYECKOW TepMOAMHAMHUKE : Yy4eO. mocobue uis
CTYACHTOB XUM. (hak. o HanpasieHuto "Xumus" / B. M. Muxansuyk, T. b. [Tomumyk, C. B.
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Kunsuosa, JI. M. [Iponsko, JI. B. Ilerpenko ; Jloneukwuit Hau. yH-T. - Joneuk : louHY,
2011.- 102 c.

[Ipaktukym mo snextpoxumuun / H.M. benas, A.B. benwni, B.M. Koxokapp, A.M.
Muxanpuyk. YueOHo-MeToau4eckoe nocooue. - lonenk: JlouHY, 2012 — 114 c.

11.2. [dononHUTENbHAs JIUTEPATYypa
dusnueckas XUMHUA: y4eOHOE 1Moco0He, 3IEKTPOHHOE W3JaHHE CETEBOTO PacHpOCTPAHEHUS
/ B.A. Ympuxun — M.: «KKJY», «loO6pocser», 2018.
Hpipo, JI. B. ®usndeckas XUMHUS: XUMHUYECKOE paBHOBECHE [DIJIEKTPOHHBIM pecypc] :
yueOHo-metonnueckoe mocoodue / JI. B. Ipipo, C. f. Anexcanmpora ; HanmoHanbHBIN
ucciaenoBaresbckuii TOMCKUM TOCyAapCTBEHHBIM yHuBepcureT. - Tomck : Tomckui
rocyaapcTBeHHbIN yHUBepcHuTeT, 2012. - Dnektponusie nanubie (1 daiin).
baxtuna, I'. [I. Kpatkwii kypc ¢usmueckoii xumuu [DJIEKTpOHHBIA pecypc|: ydeOHO-
Metoanueckoe mocobue / I'. JI. baxtuna, XK. H. Manbmmesa, I'. I1. lyxanun — Bonrorpan:
Bonrorpazackuii rocyjapcTBEHHBIN TeXHUUECKUN yHUBepeuTeT. — 2016. — 252 c.
https://elibrary.ru/item.asp?id=28142979
ManeimieBa, XK. H. Tlpaktukym mo ¢uznyeckol XuMuU [DNEKTPOHHBIA pecypc]: yueOHoe
nocobue / XK. H. Mansimesa, I'. I1. yxanun, I'. JI. baxtuna — Bonrorpan: Bonrorpaackuii
roCyAapCTBEHHBIM TeXHUUeCKU yHUBepcuTeT. — 2016. — 308 c.
https://elibrary.ru/item.asp?1d=27498343
baxtuna, I'. I. COOpHMK mpuMepoB M 3amady MO (U3NYECKOH XUMHU [DIIEKTPOHHBIN
pecypc]: yuebnoe mocobume / I'.JI. baxtunma, I'.Il. Hyxanun, XK. H. Mansmmea —
Bonrorpaa: Boarorpaackuii rocy1apcTBEHHbIN TeXHUUECKHI yHuBepcureT. — 2016. — 136 c.
https://elibrary.ru/item.asp?i1d=26291349
[Hlaunesa, E. 0. ®usnueckas xumus. JlabopatopHblil IpakTUKYyM [DIEKTPOHHBIN pecypc]:
Yue6noe mocobue / E. 0. lllauneBa. — Saarbrucken: LAP (I'epmanmust). —2015. — 121 c.
https://elibrary.ru/item.asp?id=23669215
[lagneBa, E. FO. Xumuueckas TepMoaruHaMUKa [DNEKTPOHHBINA pecype]: YueOHoe mocodue
/ E. 1O. IllauneBa. — Saarbrucken: LAP Lambert (I'epmanus). —2014. - 117 c.
https://elibrary.ru/item.asp?id=24168571

12. NHOOPMAIIMOHHELIE PECYPCHI

JlucTaHuMOHHBIN Kypc: «XMMHUYECKass TEPMOAMHAMUKA» [DNEKTpOHHBIN pecypc]. — Pexum
nocryma: https://mikhalchuk.moodlecloud.com/. — Ha3Banwe ¢ 3kpaHa.

Muxanpuyk B. M. Tepmoamnamuyeckoe, (a3oBoe U  XUMHUYECKOE paBHOBECHE
[DmexTpoHHEIH pecypc]: yueoHoe mocodue / B. M. Muxanpuyk. - Pocros-na-Jlony: U3a-Bo
OxHoro ¢enepansHoro yHusepcureta, 2016. - snextponHsle nansbele (1 ¢aitn). Pazmep
¢aiina: 2,5 M6. ®opmar: pdf.

HanmonanbHasi 3jexTpoHHass Ouméiamorexka (HODB): denepanbHas rocymapcTBeHHas
nHpopmannonHas cucremMa / MunuctepctBo Kynbsrypsl P®; Poccuiickas rocyaapcTBeHHas
o6ubnmoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (gata ob6pamenus: 01.09.2023). —
Pexxum nmoctyma: cBoOonmHBIM, moanucka. Heobxoawma ycTaHOBKAa MPOTPaMMHOTO
obecnieueHus. — TeKCT: AJIeKTPOHHBIH.

eLIBRARY.RU: nay4nas snexTpoHHas OubOnmoreka: caiit. — Mocksa, 2000- . — URL:
https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexum poctyma: uisi aBTOPH30B.
MIOJIb30BaTENEeH. —TEKCT: JIEKTPOHHBIM.

Hayunas snextponHas Oubnuorexa «KubepJlenmukay»: caiit / Accounamus «OTKpbITas
Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexum goctyna: cBOOOAHBIN.
— TeKCT: 3JEKTPOHHBIN.
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6. DOnexkTpoHHO-OMOMMOTEUHAs cucteMa «Jlanb»: [caiit]. — URL: https://e.lanbook.com (mara
obpamenus: 01.09.2023). — Pexum moctyna: Jjis aBTOPU30B. ToOJib3oBaTeneil. — Tekcr:
3JIEKTPOHHBIN.

7. 9BC IOpaiit: snekTpoHHass OuOIMOTEeYHas cucrtema: calt. — Mocksa, 2013. — URL:
https://biblio-online.ru (mata ob6pamenusi: 01.09.2023). — Pexxum moctymna: Uit aBTOPU30B.
noJjp30BaTenen. — TeKCT: 2IIEeKTPOHHBIMN.

8. DaextpoHHO-0uOIHMoTeuHas cuctema JouIl'Y: caiit / ®I'BOY BO «loul'Y». — JloHenk,
2016- . — URL: http:/library.donnu.ru/ (mata o6pamenns: 01.09.2023). — Pexxum mgocryma:
cBOOOIHBIN. — TeKCT: 3JEKTPOHHBIH.

9. DaextponHblii karagor Hayunoit 6mOmmorexku onl'Y: pasgen caiita / Hb Jonl'VY. —
Texct: snexrponnsiii / ObC lonl'Y: caiit. — URL: http://library.donnu.ru/catalog/ (mara
obpamenus: 01.09.2023). — Pexxum goctymna: MOUCK CBOOOIHBIN, AIEKTPOHHBIE TOKYMEHTHI
— 1 moJsib3oBateneit Jonl'y.

10. Dnexrponnbiii apxuB Joul'¥Y: pazaen caiita / Hb Honl'Y. — Tekct: anexrponnsrii // 3bC
Houl'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOO/THBIH.

13.  ITPO'PAMMHOE OBECIIEUEHUE
1. Windows 7 PRO (xopniopatusHas nutieH3us JJoul'Y Ne 46484614)
2. Microsoft Office (kopnopatusHas nuuen3us Joul'Y Ne 46472919)
3. Microsoft Visual Studio (mumensust nporpammel Dream Spark nmst BeICIInX y4eOHBIX
3aBeJIeHUH)

4. AwnrtuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nauuenszun GPL, Apache,

BSD nst cB000THOTO TIPOTPaMMHOTO 00ECTICUCHHS ).
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