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1 Hesu u 3agaun U3y4eHUsi JUCUMILIIMHBI (MOXYJISA)
1.1 llean ocBOeHUsI TUCHUILIHHDI
ens ocBoeHust mucHMIUIMHBI « TepMOIUHAMUKA M KMHETHKA SJIEKTPOIHBIX MPOIIECCOBY»
COCTOHUT B ()OPMUPOBAHHUH Y CTYJICHTOB CHCTEMHBIX 3HAHHI B 0071aCTH IEKTPOIAHBIX MPOIIECCOB
¢ yueroM GyHAAMEHTAITHHBIX 3aKOHOB KJIACCHYECKOM DIIEKTPOXHUMHUH.

1.2 3agauy JUCHUNINHBI
B 3amaum yueOHol nucrurumHbl «TepMonuHamMuka W KHUHETHKA JIIEKTPOHBIX
MPOIECCOB)» BXOJIUT:

- chopmupoBarh 3HaHHA OO0 OSIEKTPOXUMHYECKONH TEPMOJUHAMHUKE: TEOPHH
BJIEKTPOJIHBIX TMOTEHIMAJIOB M SJCKTPOABMKYIIEH CHIIBI B JJIEKTPOXUMUUYECKUX CHUCTEMAX,
TEOPUU ABOWHOTO JEKTPHUUECKOTO CJIOS Ha TPAHUIIE Pa3zelia MeTalll/pacTBOP JIEKTPOIINTA;

- chopmupoBaTh 3HAHUS 00 AIEKTPOTHON KHMHETHKE: OCHOBHBIM 3aKOHOMEPHOCTSIM
1 Hy3MOHHONW KUHETUKHA U TEOPHH BOJIBTAMIICPHBIX XapaKTEPUCTUK AJIEKTPOJIHBIX CHUCTEM B
YCIIOBHSIX CTallMOHAPHOM M HecTanuoHapHOW auddy3uu, TEopuH 3aMeIJICHHOTO pa3psija-
HOHM3AINH;

- chopmupoBaTh  yMEHHS  OKCHEPHUMEHTAIBHO  KCCIIEIOBAaTh  OCHOBHBIC
XapaKTEPUCTUKU JIEKTPOIHBIX CUCTEM;

- chopMupOBaTh y CTYJCHTOB HABBIKM CAMOCTOSITEIILHON aHATMTUIECKON M HAYYHO-
UCCIIEI0BATEIbCKON PabOThI, pabOTHI C yUeOHOH M HayYHOH JINTEpaTypoH.

1.3 MecTo aAucuMiInHbl (MOAYyJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Hucummmza «TepmoauHaMuKa M KMHETHKA JJIEKTPOJHBIX IIPOLECCOB» OTHOCHUTCS K
oOsi3arenbHoi  wactw bmoka 1 "uctummuasl (Moxynu)" yueOHoro minaHa. M3yuenue
JucuuIuinHel - «TepMoauHaMMKa M KHHETMKA  JJEKTPOAHBIX — IPOLECCOB»  TOJDKHO
IPEIIIECTBOBATh U3YYEHHUIO TaKMX JUCLUIUIMH, KaKk «COBpEMEHHbBIE METOABl MCCIEAOBAHUS B
INEKTpOXUMHM». 1Ipu OCBOECHMM HAHHON JUCLMIUIMHBI CTYACHTHI JOJDKHBI MMETh 3HAHMS IO
¢u3nUecKOil XUMUH U 3JIEKTPOXUMHH, YMEHUE PadOTaTh ¢ XUMHUYECKON MOCYI0M M peaKTHBaMH.
B pamkax gaHHOW IUCHMIUINHBI y CTYAECHTOB (DOPMUPYIOT 3HAHUS, YMEHUS U HAaBBIKH, KOTOpPbIE
obecrieyar  QopMHUpOBaHHWE  KOMIIETEHIMH, HEOOXOAWMBIX JJIs  YCHEIIHOH  HaydHO-
HCCJIEI0BATEIbCKOM pabOTHl B BHIOPAHHOW 00JIaCTH XUMUH.

1.4 Ilepevyenb MIaHMpPyeMbIX Pe3y/bTATOB OOyYEeHHUS MO JUCHMILIMHE (MOIYJIO),
COOTHECEHHBIX € IJIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMMbl

N3yuenne naHHOW y4ueOHOW AWCHUIUIMHBI HAmpaBieHO Ha (OPMHUPOBAHHE Y
00yYJarOIIUXCsl CIEAYIONUX KOMITETSHITUH:

KO}_'[ 1 HAaUMCHOBAaHWEC MHAUKATOpA P€3yJ'ILTaTI)I 06y‘l€HI/I${ IO JUCHUITINHE

OIIK-1. Cnoco0eH BBINOJHATh KOMILJIEKCHbIE IKCNICPUMEHTAJIbHBIE H PACYCTHO-TCOPECTHIECCKHUE
HCCJIeA0BAaHUA B nsﬁpam{oﬁ 00J1aCTH XHMHMH WJIH CMEKHBIX HayK C MCIO0J/Jb30BAHHMEM COBPEMEHHBIX
l'lpPlﬁOpOB, MporpaMmMHoOro obecnevyeHUs 1 0a3 TaHHBIX HpO(l)eCCHOHaJ'lLHOFO HAa3HA4YCHUSA.

HOIIK-1.1. Nwmeer CUCTeMaTH4YeCKre | 3HAET OCHOBBI JJICKTPOXHUMHUYECKOW TEPMOAWHAMUKHA H
TEOPETUYECKHME M MPAKTUYECKUE 3HAHUSA B | KUHETHKH JJIEKTPOIHBIX IIPOLIECCOB.

M30paHHOM 00pacTH XMMUHM WM CMEKHBIX HAyK, | YMEET aHAIM3MPOBATh BO3HUKAIOUIME B MIPOLIECCE HAYYHOTO
aHAIIM3UPYeT  BO3HHUKAIOIIME B TPOLECCE | KMCCIICIOBAHHUS MPOOICMBI.

Hay4YHOI'o0 HMCCJIICJOBAHUA HPOGHCMLI C TOYKH | BjpajgeeT OCHOBHBIMH TOHSTHSMH M TEPMHUHOJIOTHEH B
3peHus COBPECMCHHBIX Hay4YHBIX TEOPHH, | 0ONACTH KIACCHYECKOI SIEKTPOXUMHUH.

OCMBICITHBACT W JIEJNAaeT 0OOCHOBAHHBIC BEIBOJIBI
U3 HaYYHOH M yueOHOH JIMTEpaTyphl.

HOIIK-1.2. Hcnonb3yer cyuiecTByomue U | 3HAET METOABI UCCIAEAOBAHHUS DICKTPOAHBIX CUCTEM.
pa3pabaThIBaeT HOBbIE METOMUKM MONIYYEHHA U | YMeEET HCIOJB30BaTh CYIIECTBYIONIME METOAUKA M3yUYCHUS
XapaKTepu3allid BEIECTB U MATEPUATOB IS | DIEKTPOJHBIX CHCTEM

pelleHus 3a1a4 B U30paHHON 00JIaCTH XUMUM WK | Brajeer TCOPETUYCCKUMU IIPEACTABICHUSIMU O SIBJICHUIX Ha
CMEXHBIX HayK. MeK(a3HBIX TpaHUIAX IEKTPO/ PACTBOP.




KOI[ 1 HAaUMCHOBAaHUEC MHAUKATOpA

Pe?;yJ'ILTaTI)I O6y‘~I€HI/I${ 10 JUCHUITIIMHE

HOIIK-1.3. Hcnons3yer COBPEMEHHOE | 3HAeT TEOPETHYECKHE OCHOBBI KHHETHKH JJICKTPOIHBIX
obopynoBaHne, MporpaMMHOE  oOOeclieueHHe, | IPOLECCOB.
npodeccuoHanbHble 0a3bl JAAaHHBIX M PacueTHO- | YMeer 00600mIaTh  pe3ynbTaThl  3KCIIEPUMEHTAIBHOTO
TEOPETHYECKHE METOIbl XUMHUM JUId PEIIEHMS | UCCICAOBAHMS  JJCKTPOIHBIX CHCTEM U BBINOJHATH
npoQeCCHOHATBHBIX 3a7ay. TCOPETHIYCCKHIE PACUCTHL.
Brnaneer HABBIKAMU CTaTUCTHYECKOM 00paboTku
IKCICPUMCHTAITBHBIX JTAHHBIX, MTOJTYYCHHBIX Ha

COBPEMEHHOM 000pYJIOBaHHH.

OIIK-2. Cnoco6eH aHAJIM3UPOBAThH, HHTEPNPETUPOBATEL H 00001IaTh Pe3yJbTAThl IKCIIEPHMEHTAIBHBIX H
pac4eTHO-TeOpeTHYECKHX PpadoT B H30PaHHOI 00J1aCTH XHMHUH MJIH CMEKHBIX HayK.

HOIIK-2.1. IIpoBOAUT KpUTHUYECKHH aHAIU3
pe3yIbTaTOB COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX
¥ PacueTHO-TEOPETUIECKUX PAOOT, KOPPEKTHO UX
HUHTEPIPETHPYET.

3Haer 3aKOHOMEPHOCTU TMPOTCKAHUA SIBIICHHI epeHoca B
OJICKTPOAHBIX CUCTECMAX.

Vmeer IPOBOAUTH KpI/ITI/I‘JCCKI/Iﬁ aHaJIu3 pe3yJIbTaTOB
OKCIICPUMECHTAJIbHBIX I/ICCHQ,ZIOBEIHI/Iﬁ QJCKTPOOHBIX CUCTEM.

Brnaneer CIIOCOOHOCTHIO BBITIOJTHATH TCOPETUICCKUE
PacUdECThI B DJICKTPOXUMHUICCKUX CUCTEMAX.

HOIIK-2.2. @opMmymupyeT 3aKIIO4eHHS U
BBIBOJIBI 110 PE3yJIbTaTaM aHajn3a JINTEPaTyPHBIX
JAHHBIX, COOCTBEHHBIX O3KCIEPUMEHTAJbHBIX U
pacUYeTHO-TEOPETHIECKUX paboT B W30paHHOM
00JTaCTH XUMHHY WIIH CMEXHBIX HAYK

3HaeT XUMHYECKHE pC€aKknuu, IMpOTCKAIINE B JICKTPOJIHBIX
CUCTCMaAXx.

Ywmeer HWHTEPIIPETUPOBATH
SKCIIEPUMEHTANBHBIC  PE3yNBTaThl  C
JUTEPATYPHBIX JaHHBIX.

TIOJTy4Y€HHBIC
HCIIOJIb30BAHHUEM

Brnazneer HaBbIKamMu (YOPMYITHPOBATH 3aKIIOUCHUS W BHIBOIBI
Mo pe3yJibTaTaM OKCIEPUMEHTAJbHBIX  HCCIEI0BaHUI

OJICKTPOAHBIX CUCTEM.

PeByHLTaTLI 06yquI/151 o AUCHUINIMHC OJOCTUTAKOTCA B pPaMKaX OCYIICCTBIICHHA BCCX
CaMOCTOSTEIILHOW  PabOTHI

BHJOB KOHTAKTHOH W
YTBEPKIACHHBIM YYEOHBIM TIIAHOM.
NHnukaTopbl  AOCTHIKEHUS

KOMITIETEHIINH

06yqa}omnx0ﬂ B COOTBETCTBUU

CUMTaOTCI  CPOPMHUPOBAHHBIMU

AOCTUIKCHUU COOTBCTCTBYIOIIHUX UM PE3YJIbTATOB 06yquH51.
2. CTpyKTYypa U cofepKaHue JUCHUILTHHBI
2.1 PacnipegesieHne TPyA0€MKOCTH AUCHUILIMHBI 110 BHAaM pador
OO6mrast TpyA0€MKOCTh MUCHMILIMHBI COCTaBIIIET 7 3a4eTHBIX eauHuI] (252 dvaca), ux
pacmnpenenenre o BuaM padoT MpeICTaBICHO B TabIuIe

Bun yae6Hoit paboTh Bcero CemecTpsl
4acoB (dacken)
1 2

KonTakTHas pa6oTa, B TOM YHce:
AyauTopHble 3aHsITHS (BCEro): 100 68 32
3aHATHUS JICKIIMOHHOTO THIIA 48 32 16
na0bopaTopHbIe 3aHATHUS 36 36 -
MIPAKTUICCKHUE 3aHATHS 16 - 16
CEMHHAPCKHE 3aHATHL - - -
WHasi KOHTaKTHas padoTa:
KonTpoas camocTostensHOM paboTsl (KCP)
ITpomexxyTounas arrectamws (MKP) 0,5 0,2 0,3
CamocTosiTeJibHasi padoTa, B TOM YHCJIE: 124.8 75,8 49
Odopmirenue 1a00paTOPHBIX padOT 35 20 15
CaMoCTOSTEIhbHOE N3YUCHHE TEOPETHIECKOTO MaTepraa 40,8 25,8 15
IToaroToBKa K TEKyIeMy KOHTPOJIIIO 49 30 19
KonTpoJasb:
IToaroToBKa K 3K3aMeHy 26,7 - 26,7
Oo0mast Tpy10eMKOCTh yac. 252 144 108

B TOM YHCJIe KOHTAKTHAsA 100,5 68.2 323

padora

3a4. e 7 4 3

npu



2.2 Conepxxanue Q¥ CHUTLTHHBI
Pacnpenenenue BuioB yueOHON pabOThI U MX TPYIOEMKOCTH IO pa3jienaM JUCLHUILINHBL.
Paznesnbl (TeMbl) AMCHUILUIMHBL, H3y4yaeMble B 1 cemectpe (ouHast popma oOydeHus)

KonnuectBo yacoB
AynutopHas preay
opHast
Ne HauMeHOBaHKE pa3enos (TeM) padora pabota
Bcero

J 13 JIp CPC
Brenenne. OCHOBBI 3JIEKTPOXUMHUYECKON %6 6 ) ) 20
TEPMOAUHAMUKH
OnektpoaBrxkyimas cuia. Kinaccudukanus
3JIEKTPOJIOB U AJIEKTPOXUMHUYECKUX LIETIEH. 42 10 - 12 20
BosmoxxHocTH MOTCHIIMOMETPHUN
CrpyKTypa 1 CBOMCTBA IBOMHOTIO 3JIEKTPUUECKOTO 40 g ) 12 20
CJIOSl Ha TPAHMIIE METaJLI/PacTBOP
MeTo/1bl 5KCIEPUMEHTAIBHOTO U3YUYEHHS CTPOCHUS
JBOMHOTO JIEKTPUYECKOT0 CI0sl. MoenbHbIe 358 | 8 ) 1 15.8
MMpEACTAaBJICHUA O CTPOCHUN JBOUHOTI'O
QJICKTPHUICCKOI'0 CJIO4.
HUTOI'O no pazderam oucyuniutivl 143,8| 32 - 36 75,8
Kontposs camocrosrensHoii pabotel (KCP)
[TpomexyTtounas arrecrams (MKP) 0,2
[ToAroTOBKa K TEKYIIEMY KOHTPOJIIO -
O0mas TpyA0eMKOCTh 110 TUCIHIIINHE 144

Paznenbl (TeMbl) AUCHUIUIMHBL, H3y4aeMble BO 2 ceMecTpe (ouHast popma 00ydeHHs)

KommaecTBo gacos

AynutopHas preay T
Ne HanmenoBanue pasaenos (Tem) Beero yﬂa 603 opHas
P pabora

JI 113 JIP CPC

OCHOBBI KHHETHUKH JICKTPOAHBIX TIporieccoB. OO0ras

. 25 4 6 - 15
XapaKTCPUCTUKA DICKTPOXMMHUUCCKHUX IIPOLICCCOB

HNuddysnonnas kunetuka. KoHnentpamonsas
2. monstpusanus. [lonsspusanuonHas XapakTepUCTHKA B 27 6 6 - 15
YCIIOBUSIX IUMUTHUPYIOLIEH cTa il MacconepeHoca.

OnexTpoxuMuueckas nosspuzanus. Teopust

3.[3ameneHHOrO0 paspsaa. MeToasl U3yyeHus CTaauu 29 6 4 - 19
paspsijia — MOHU3AIUH.
UTOI'O no pazderam oucyuniutivl 81 16 16 49
Konrpons camocrositensHoi padotst (KCP)
[TpomexyTtounas arrecraims (MKP) 0,3
IToAroToBKa K TEKYLIEMY KOHTPOIIO 26,7
O0mas TpyA0EeMKOCTh 110 TUCIHIUINHE 108

[Tpumeuanue: JI — nexmuu, [13 — mpaktudeckue 3aHsaTus / cemuHapbl, JIP — maGoparopHbie
3ansaTusi, CPC — camocTositensHas paboTa CTyJeHTa

2.3 Coaep:xanue pa3jiesioB (TeM) IMCHUANIAHbBI

2.3.1 3aHATHA JeKIIUOHHOI0 TUIIA



HaumenoBanue pasacia

®dopma TeKyIero

Ne (tembi) Copeprxanue paszaena (TeMbl) KOHTpOI

1. |BBenenue. OCHOBBI Teopust paBHOBECHBIX TOTCHIUAIOB B IBYX(a3HOW CHCTEME C|yCTHBIN OMPOC
IIEKTPOXUMHUYECKOM Pa3HOPOHON MPOBOJMMOCTBIO METaJUI/PACTBOP AJICKTPOJIUTA.
TEPMOANHAMHIKHI ONEeKTPOXMMHUYCCKAN TTOTEHINAJN, BHYTPEHHHHA ITOTCHIIHAI,

raJbBaHO MOTCHIIHAL.

2. |Beenenme. OCHOBHI [lonaTne o0 BHEMIHEM M MOBEPXHOCTHOM IOTEHIIMAJE, BOJHTA|yCTHBIN OMPOC
3JIEKTPOXUMHUECKOM noternuan. CymHOCTh mpoOiieM BombTa n €€ coBpeMeHHOE
TEPMOANHAMUKHI pemenne. [loTeHIMamel HYJIEBOTO 3apsAa W MEXaHHU3M

Bo3HukHOBeHHUs DJ[C.

3. |DmekTpoaBmxymias cuia. |OCHOBHBIE TEPMOIMHAMHYCCKHE YPABHEHUS W CBI3b MEXIY|yCTHBIH OIpoc
Knaccudukanus BenuunHOK DJ]C 1 TepMoauHaMuUecKkuMu xapaktepuctukamu|JIP1, JIP2
JJEKTPOAOB U XUMHUUYECKOM  peakuud B  TaJIbBAHUYECKOM  DJIEMEHTE.
INMEKTPOXUMUYECKHUX CoOopnnast sHeprusi ['ub6ca, ypaBuenuss Hepucra, ['m6G6ca-
nereii. BosmoskHocTH I'eneMmromsna.

MIOTEHLUOMETPUHU

4. |Dnekrpoasrkymas cwia. | Kiaccupukanus 3JCKTPOJOB M IJICKTPOXUMHYCCKUX LEICH. |yCTHBIN OMpocC,
Krnaccudukarms B03M0HOCTH TOTEHIIUOMETPUH. JIP3, JIP4
ANIEKTPOOB H
ANMEKTPOXUMUIECKUX
nenei. BosmoxxHoctu
MTOTEHIIMOMETPHH

5. |Crpykrypa u cBoiictBa  |[Ipmumnbsl  oOpazoBanus JIDC. CBs3b JJICKTPHUYECKUX U |yCTHBIN OMpOC,
JIBOHHOTO ancopOIMOHHBIX  SABJICHWM Ha TpaHdle pasgena  (das.
ANEKTPUUYECKOTO ClIost Ha |J[nHaMudecknit xapakTep SJIEKTPOXUMHYECKOTO pPaBHOBECHS.
rpanuie Metamr/pactop |TeopeTrnueckoe W MPUKIATHOS 3HAYCHUC U3YUYCHHS CTPOCHUS

J3C Ha rpanuie 2JIeKTpo/pacTBOp ICKTPOIUTA

6. |Metonb! MeTtoasl SKcHnepuUMeEHTanbHOro usyueHus crpoenus JIC:|ycTHslil ompoc,
JKCIEPUMEHTAIBHOTO a7ICOpOIMOHHBIN, EMKOCTHOW, METOX JJeKTpoKamwuisipHbx [JIP3, JIP4
H3Y4YEeHHsI CTPOCHUS KPUBBIX.

JIBOMHOTO
DIEKTPUYECKOTO CIIOSI

7.  |Metoubl Teopust 2JIEKTPOKAMMIIISAPHBIX siBIIeHUH. BwiBoj ocHoBHOTO|Tect Nel
9KCIEPUMEHTATBHOTO YpaBHEHHS IEKTPOKANMMLIIPHOCTH M €T0 aHaTu3. MoAeIbHbIe
M3YYCHHS CTPOCHUS npeacrasiaeHus o ctpoernn J19C.

JIBOMHOTO
AIEKTPHYECKOTO CIIOA.
MopenbHble
MIpeACTaBICHUS O
CTPOEHUU IBOHHOTO
DIEKTPUYECKOTO CIIOsI.

8. |OCHOBBI KHHETUKHU Crieruduueckue 0COOCHHOCTH IJIEKTPOXUMHYECKUX |yCTHBIHN 0Mpoc,
AJIEKTPOAHBIX MIPOLIECCOB. [[IPOLIECCOB M OTIWYUS OT XHMHUYECKUX: TeTepOTeHHOCTb,|JIPS, JIP6,
OO0mas xapakTepUCTHKA |HAJWMYUEC HANPABICHHBIX IIOTOKOB 3apsDKCHHBIX — YacTHII,
AIEKTPOXUMHUYECKUX 3aBUCHUMOCTh TIpollecca OT DJJIEKTPUUECKUX MNapaMeTpoB,

IIPOIIECCOB CKOPOCTB JIEKTPOIHOTO IpoIiecca.

9. |duddy3unonnas 3akoHOMepHOCTH AU(PGY3NOHHON KMHETUKU B CTAIIMOHAPHBIX |YCTHBIN OIMPOC,
KHHETHKA. ycnoBmsix.  OcoOEHHOCTH  KMHETHYECKHX  YpaBHEHWHA B
KonnenTparmonnas YCIOBHSIX ~ HECTalMOHAPHOM  mudQy3un Ha  pTYTHOM
MOJISIPU3AIINSL. KaIleJIbHOM JIEKTPOJE.

IMonsipuzannonHas
XapaKTepUCTHKa B
YCIOBHAX
JUMHUTHUPYIOIICH CTa K
MacconepeHoca

10. |Auddysnonnas [Monsporpaduueckuit Meron aHaiauza. MeToA BpaIlAIOIIErocs|yCTHBIA OIpoc,
KHHCTHKA. JIUCKOBOTO DJIEKTPOJa.

KonmeHnTtpanuonHas
MOJISIPU3AIINS.
IMonsipuzannonHas

XapaKTepUCTHKa B
YCIIOBHISIX




JUMHUTUPYIOIICH CTa K
MaccomnepeHoca

11.

SHGKTPOXI/IMI/I‘JCCKaH
noJjigpusanus. TeOpI/Iﬂ
3aMCJICHHOT'O pa3psaa.
MCTOHI)I NU3y4YCHU
CTauu paspsaaa —

DJeKTpoXuMHYecKas mojsipu3anus (repeHanpsbxkenue). Tox
oOmeHa. OCHOBHbIE YpaBHEGHHUS TEOPHH 3aMEJUICHHOTO
paspsiaa, UX BUJ M aHAJIH3.

YCTHBIH o1poc,

HMOHHU3AINH.

12. |2nexTpoxuMudecKas DHeprus aKTUBAIMHU JJICKTPOXUMHUECKON cTaauu. YpaBHEHHE|yCTHBIN OMpocC,
nossipu3anus. Teopust Tademns. Dopma MOIAPU3AITUOHHBIX KPUBBIX. JIP7, JIPS,
3aMeIJICHHOTO pa3psia.

Mertonp! u3yueHus
CTaauu paspsna —
HMOHHU3AINH.

13. |DnexTpoxumMudecKas IIpuknanHpie aceKThl AIEKTPOXUMHUHI YCTHBIH 0o11poc,
nonsipusanus. Teopust JIP9, JIP10
3aMeJICHHOTO pa3psija.

MeTo1bl U3y4YEeHHS
cTauy paspsiia —
HOHM3AIHH.
2.3.2 3aHATHS CEMHHAPCKOI0 THNA (MpaKTHYecKHe / CeMMHAPCKHE 3aHATHS)
e HaumenoBanue pasnena TemaTiKa sansTHil/paGoT ®dopma TeKyILIero
(Templ) KOHTPOJIS
1. |Merompl MoaensHble ipencTaBierns o ctpoernn J19C. YCTHBIH O1poc
SKCIIEPUMEHTAILHOTO

W3YYCHHS CTPOSHUS
JIBOMHOTO
9JIEKTPUYECKOTO CJIOS

Hduddysnonnas
KUHETHKA.

Konuenrtpaunonnas
MOJISIpU3aIusl.
ITonsipuzannonnas
XapaKTepUCTHKA B
YCIIOBHAX
JUMUTHPYIOLIEH CTaIuu
MaccomnepeHoca

[Monsporpadus

YCTHBIH onpoc

Juddysnonnas
KWHETHKA.

Konnenrtpanuonnas
MoJIsIpU3aLusl.
ITonsipuzannonnas
XapaKTepUCTUKA B
YCIIOBUSX
JUMUTHUPYIOUIEH cTaguu
MacconepeHoca

Bpamaromuiicss AMCKOBBIN 3JIEKTPO/T

YCTHBIH OIpoC

3J'IeKTp0XI/IMI/I‘I€CKa$I
TMoJApu3anus.

HpI/IKHaﬂHLIC ACICKTHI DJICKTPOXUMUHN

YCTHBIH ompoc

2.3.3 3aHATHSA CEMHHAPCKOro THNA (J1a0opaTopHbIe PadoThI)

HaumenoBanue paznena
(Tembr)

TemaTuka 3aHATHI/PabOT

dopma TeKymiero
KOHTPOJIA

DNEKTPOABHKYIIAS CHJIA.
Kitaccupukanus
JJIEKTPOIOB U
INEKTPOXUMUICCKUAX
nemnei. Bosmosxknoctn
MOTCHIIMOMETPUH

I/ISMepeHI/Ie 3.4.C. TaJIbBAHUYCCKHUX 3JICMCHTOB

JIP1

DNEKTPOABMKYIIAS CHUJIA.

I/I3M€pCHI/I€ 9.14.C. KOHIICHTPAUOHHBIX LeTICH.

JIP2




3. |OnexrTponBrKymas cuia. |M3ydenue GyHKIMA HOHOCEIEKTUBHBIX 3JIEKTPOJIOB. JIP3
OnexTpoBukyinas cuina. |[loTeHIuoMeTpu4eckoe TUTPOBAHUE. JIP4

5. |OCHOBBI KUHETUKH IInatuHupoBaHUE 3NEKTPOJOB AN KOHAyKTOMeTpuueckux|JIP5
SIEKTPOAHBIX NPOLIECCOB |U3MEpPEHUN

6. |OCHOBBI KUHETHKHI W3ydeHne 3akOHOB OJJEKTpoiM3a Ha npumepe peakiuu|JIP6
SNEKTPOAHBIX NPOLIECCOB |HUKEIUPOBAHUS CTAIbHBIX JIEKTPOAOB.

7. |DnexTpoxummuueckas W3ydeHnue BbIfENEHUS BOAOPOJA U3 BOJAHBIX pacTBOpoB|JIP7
HOJISIpU3aLUs KHCJIOT.
DneKTpoXuMHuyecKas OKclepUMEHTAIBbHOE OIpeJeNieHe napaMeTpoB ypaBHeHuUs|JIP8
HOJISIpU3aLUs Tadens
DneKTpoXuMHuyecKas H3MepeHue BOJIbTAMIIEPHBIX XapaKTEPUCTHK 3JIEKTpoaHOit|JIP9
HOJISIpU3aLUs CUCTEMBL.

10. |DnexTpoxumuueckas OnpeneneHve  KOHIEHTpaLuu  opraHuueckux  Bemects|/IP10
TIOJIIPU3AITUS METOJIOM aJICOPOITMOHHON mossiporpadun

3ammra naboparoprnoii padotsl (JIP), kouTponsHas padota (KP).

2.3.4 IlpumepHasi TeMaTHKA KYypPCOBbIX padoT
Kypcosast pabota He mpeycMOTpeHa yueOHbBIM IIIIAHOM.

2.4 IlepeyeHb yueOHO-METOAUYECKOTr0 O0ecnevYeHHu sl AJIs CAMOCTOATEILHON padoThI
00y4YaKOIIUXCS 10 TUCHHILINHE

[epedeHp yueOHO-METOANYECKOTO 00ECTIeYCHUsI AUCIUIUIAHBI 110
Ne Bun CPC BBITIOJTHEHHUIO CAMOCTOSITEIILHOM paboThI

1 | Odbopmnenue naboparopubix |1. MeMOpaHHas IIEKTPOXHMHS: y4eOHOE TMOcoOWe i OOYyJarommxcs o
pabor OCHOBHBIM 00pa30BaTeNLHBIM MPOTPaMMaM BBICIIIETO OOPa30BaHHS YPOBHS
OakayaBpuaT W Marmcrparypa o HampasieHusM nonarotoBku 04.03.01 wu
04.04.01 / [H. A. Kononenko, O. A. Jlemuna, H. B. Jloza u np.]; M-Bo
oOpazoBanust U Hayku Poc. ®enepanun, Kybanckuii roc. yH-T. - [2-€ u31.,
ucnp. u gom.]. - KpacHopap: [KyOaHckuil rocynapCTBeHHbBIH YHUBEPCHUTET],
2017.-290 c.

2 | CamocrosrensHoe usyuenue |1. lamackun B.B., [Tetpuit O.A., LHupnuna I'.A. Dnekrpoxumus: yaeOHOE
TEOPETHYECKOro MaTepuaia |[1ocoOue st CTyI€HTOB, 00YYaIOIMINXCS 110 HAIPABIICHHUIO MTOJITOTOBKH
«Xumus». Cno.: Jlans. 2015. — 670 c.

2. Jlykomckmii HO.Sl. DU3MKO-XMMHUUYECKHE OCHOBBI DJJIEKTPOXH-MUH:
Jonronpynasiii: UaTemnekt, 2008.

3. Yopkenmopd MW., HaiimanrcBempaiit X. COBpEeMEHHBIH KaTalu3 U
xumudeckas kuaeruka. Jonronpyaasii: Matemnekr, 2010

3 IMoaroroBka k Tekymiemy |1. Meroauueckue peKOMEHIAUMK K  OpraHU3alUM  ayJUTOPHOW U
KOHTPOJTIO BHEAYJIUTOPHON (CaMOCTOSTENILHOW) pabOThl CTYIACHTOB: METOJIMYECKHE
ykazanust / coct. T.II. Cropoxenko, T.b. ITounnox, A.B. becnanos, H.B.
Jloza. — Kpacnogap: Kybanckuii roc. yu-1, 2018. - 89 c.

Y4eOHO-MeTOIM4YeCKUe MaTepHalibl JUIsl CAMOCTOSITEIbHONW PabOThl OOYyYaroUIUXCs U3
YHCIIa MHBAJIHM/IOB U JIMII C OTPAaHNYEHHBIMH BO3MOKHOCTSIMU 310poBbs (OB3) mpenocrasisrorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 3/J0POBbS U BOCHIPUATHUS HH(DOPMAITIH:

JIst UL ¢ HapyIIeHUSIMH 3PCHUS:

— B [1€4aTHON (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B (popme ayamodaiina,

— B TIeyaTHOU opMe Ha si3bike bpaiins.

JUist TU1 ¢ HapyIICHUSIMH CITyXa:

— B IIe4aTHOU (opme,

— B (popmMe 2IEKTPOHHOTO TOKYMEHTA.

JIst ULl ¢ HapyIICHUSIME OTIOPHO-/IBUTATEIIFHOTO amiapara:

— B I1e4aTHOM (opme,

— B (hopMe PIEKTPOHHOTO TOKYMEHTA,



— B (hopme ayauodaiina.
JIaHHBIN TIepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

3. Odpa3oBaTe/ibHbIe TEXHOJOIMH, NPHMeEHsieMble NPH OCBOCHHUH JUCHMILIMHBI
(Moxys)

B xogme wu3ydeHus [AUCHUIUIMHBI TNPEAYCMOTPEHO HCIOJIb30BAHHWE TEXHOJIOTMH
npoOJIeMHOTO OO0y4YeHHMS, BBINOJHEHUE CTYACHTaMU JaOOpaTOpHBIX paboT B MalbIX Tpymmnax,
caMoCTOsTeNIbHas paboTa CTYICHTOB.

KoMneTeHTHOCTHBII MOAX0J B paMKax MpPernoJaBaHus IUCIMIUIMHBI pealn3yeTcs B
UCIOJIb30BAaHUM HMHTEPAKTUBHBIX TEXHOJOTMH M AKTUBHBIX METOJOB (IIpOOJEMHAas JIEKIUs,
paboTa B MaJbIX IpyNIax) B COUETAHUU C BHEAYTUTOPHOM paboOTOM.

NHpopmManMOHHbIE  TEXHOJOIMM, MPHUMEHSAEMbIE IPH HU3YYEHUM JAUCLUILIUHBL
UCTOJb30BaHUE  HMH(OPMAIIMOHHBIX  PECYpCcoOB,  JOCTYNHBIX B HH(OPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh IHTepHeT.

AnantuBHble 00pa30BaTEbHBIE TEXHOIOTHH, IPUMEHSIEMbIC TIPU U3yUYEHUH TUCIUTUTUHBI
— U JMIl C OrPaHUYEHHBIMM BO3MOXKHOCTSMHU 3JI0pOBbsl NPEAYCMOTPEHA OpraHU3alus
KOHCYJIbTallU! C UCIIOJIb30BAHUEM JICKTPOHHOM IIOYTHI.

4. OueHouyHble CpeACTBAa IS TeKyHIero KOHTPOJS  YCIeBaeMOCTH M
MPOMEKYTOYHOM aTTeCTALMHU

OueHoYHBIE cpeAcTBAa MNpPEAHA3HAYEHBI IS KOHTPOJII W OLEHKH O0pa3oBaTeIbHBIX
JOCTIKEHUH 00yYaroUIuxcsi, OCBOMBUIMX MPOrpaMMy y4eOHOH AUCHUIUINHBI « TepMoauHamMuka
Y KHUHETHKA YJICKTPOJIHBIX ITPOIECCOBY.

O1eHOUHBIE CPEACTBA BKIIOYACT KOHTPOJIbHBIE MaTepHalIbl U MPOBEACHUS TeKYIero
KOHTPOJIA B (hopMe BOIMPOCOB JUIsl YCTHOTO OIMpPOCa, TECTOBBIX PabOT, KOHTPOJLHBIX PabOT,
KOHTPOJIbHBIX BOMPOCOB K JTaOOPAaTOPHBIM paboTaM, U MPOMEKYTOUHOIH aTTecTauuu B Gopme
BOITPOCOB K 3a4€Ty U K3aMEHY.

CTpyKTypa OLlEHOYHBIX CPEACTB /s TeKylleil i MPOMeKYTOYHOM aTTecTalluu

Kon u HanmeHoBanue HanMeHoBaHHE OLIGHOYHOTO CPE/ICTBA
Ne Pe3ynbraTel 00ydeHust
HHIUKATOpa . ITpomexyTouHast
n/m (B cooTBeTCTBUH C 1. 1.4) Texyuit KOHTPOIb
(B cootBeTcTBUU C 1. 1.4) aTTecTauus
HOIIK-1.1. Nwmeer | 3naer ocHOBBI | [IpakTHueckoe 3aHsTHE Bonpoc Ha
cHCTeMaTHYeCKHe IIEKTPOXUMHUUCCKON sK3amene 1-4
TEOpeTHYECKHE U | TEPMOTUHAMUKA u
MpaKTUYeCKWe 3HAHMWSA B | KHHETUKH  DJICKTPOIHBIX
n30paHHOI obpacTu | IpoIEeCCOoB.
XUMUH WA  CMEXHBIX | YMmeer aHanmm3upoBath | JlabopaTopHas pabora -
HayK, aHANM3HPYET | BO3HHMKAIOUIME B MpoLiecce
| | BOsHHKaromme B | HAYYHOTO  HCCJIEIOBAaHUS
mporiecce HAY4YHOTO | mMpOOJIEMBL.
HCCNIEeI0BaHus TIPo0IeMbl | Brnaneer ocHOBHEIMH | JlaGopaTopHas paboTa Bompoc Ha
c TOYKH 3PCHUS | MOHATHUSIMU u | Tect sx3amene 4, 13
COBPEMCHHBIX ~ HAYYHBIX | TEpMHHOJOTHEH B 00JacTH
TEOPHIA, OCMBICIUBACT H | KIACCHUIECKOI
Jenaet 00OCHOBAHHBIE | 3JIEKTPOXHMHUH.
BHIBOABI W3 HAyYHOU U
y4eOHOM JTUTepaTypPhI.
HOIIK-1.2. HWcnons3yer | 3HaeT Metonsl | JJabopaTopHas pabora Bompoc Ha
CYIIECTBYIOIIHE " | UCCIENOBAHUSA sk3ameHe 8-11
paspabaTbiBaeT  HOBBIE | IEKTPOIHBIX CHCTEM.
2 | METOIUKH TIONyYeHUs H | YMeer ncnoiib30Bath | JlabopaTopHas pabora -
XapaKTepU3aluy BELIECTB | CYLIECTBYIOIUE METOIUKH
" MaTepHaoB JUIA | U3yYeHHUS  DIEKTPOIHBIX
peueHust 3amau B | cucteM




npodeccnoHabHBIE Oa3bI

BBIIIOJTHATH

n30paHHON obmactu | Bnageer teopermueckumu | JlaboparopHas pabota Bompoc Ha
XMMHH WIM CMEXHBIX | IPEICTaBICHUIMU o | Ilpakruyeckoe 3aHsTHE sk3amene 12, 14
HaYK. SIBIICHUSX Ha Mex(a3HbIX
rpaHuIax INEKTpOY/
pacTBop.
3Haer tTeopetnueckue | JlaboparopHas pabora Bormpoc Ha
OCHOBBI kuHeTHKH | Tect sk3amene 19, 20
AJIEKTPOJHBIX ITPOIIECCOB.
HOIIK-1.3. MHcnoms3yet | YMmeer 0006mats | JlabopaTopHas pabora _
COBPEMEHHOE PE3YJIbTAThI
obopynoBanue, AKCIIEPUMEHTAIILHOTO
MPOrpaMMHOE HCCIICIOBAHUS
obecreueHue, JJNIEKTPOAHBIX CHCTEM |

OJICKTPOAHBIX CUCTEM.

JAHHBIX ¥  PACYCTHO- | TCOPETUYCCKUC PACUCTHI.
TeopeTHyeckue Metojbl | Bramgeer HaBblkamu | JlaGopatopHas pabora _
XUMHH ~ JUISL  PCLICHHS | CTATUCTHYECKOM
npodeccroHabHBIX 00paboTkH
3amad. IKCIICPUMEHTATBHBIX
JAHHBIX, TOJIYYCHHBIX Ha
COBpPEMEHHOM
000pyI0OBaHHH.
3Haer  3akoHOMepHOCTH | JlaGopaTtopHas paboTa Bompoc Ha
MIPOTEKAHUS sBiieHn# | [IpakTudueckoe 3aHATHE sKk3amere 13
MepeHoca B 3JIEKTPOAHBIX
CHUCTEMaX.
HNOIIK-2.1. TIpoBomguT
N Ymeer npoBoauth | JlaboparopHas pabora
KPUTHYECKHI aHanm3 . -
KPUTUYECKHUI aHaJu3
pe3yJbTaToB
pe3yNbTaToB
COOCTBEHHBIX
IKCIICPUMCHTATBHBIX
JKCICPUMCHTANBHBIX | N
UCCIICIOBaHUI
PacYeTHO-TEOPETHYCCKUX
ANIEKTPOAHBIX CHCTEM.
paboT, KOpPPEeKTHO UX
Bnageer  cmocoOHocThIO | JlaGopaTopHas pabora Bompoc Ha
UHTEPIPETHPYET.
BEITOJTHATH [IpakTryeckoe 3aHsITHE sKk3amene 19
TCOPETHYCCKUE PACUCTHI B
ANEKTPOXUMHUUECKUX
CHUCTEMaX.
3Haer xumudeckue | Jlaboparopnas pabota Bompoc Ha
peaKklyu, MPOTEeKaroNIUue B sk3ameHe 15-17
IEKTPOJIHBIX CUCTEMAX.
HOTIK-2.2. D
YMmeer uHTepnpeTHpoBaTh | JlabopaTopHas paboTa
dopmynupyer -
MOJTy4eHHbIC
3aKJIIOYCHUS] U BBIBOJBI
9KCICPUMCHTAIBHBIC
Mo pe3yjibTaTaM aHalu3a
Pe3yIBTATHI c
JMUTEPATypHBIX  JTaHHBIX,
HCTIOJIB30BaHUCM
COOCTBEHHBIX
JIUTEPATYPHBIX TAHHBIX.
IKCICPUMCHTANBHBIX |
Brnanmeer HaBblkamu | JlaGopatopHas pabora
PacYeTHO-TEOPETHUCCKUX -
.. | dopmynmpoBarh
pabor B  n3OpaHHOH
3aKIIFOYCHUS M BBIBOJIBI IO
obmacTH  XUMHH WK
pe3yybTaTtam
CMEHBIX HayK
9KCTIEPUMEHTAITbHBIX
HUCCIIEIOBAHUMN

TunoBbie KOHTPOJIbHBIE 3aJaHUSI MJIH HHbIE MaTepPHAJIbl, HeO0OX0AMMBbIE VIl OLlCHKH
3HAHUM, YMEHHM i, HABBIKOB U (MJIM) ONBITA JeATEJbHOCTH, XaPAKTEPHU3YOIIUX ITANbI
(opmMupoBaHusI KOMIIETEeHIIHII B IIpoLecce 0CBOCHUsI 00pa30BaTeJbHOM IPOrpaMMBbI

Bonpocsl k ycTHOMY onpocy o Teme 1 «BBegenne. OCHOBBI 3J1eKTPOXUMHUYECKOM
TEePMOAMHAMUKU»

1. KakoBa kinaccupukaius 3J1eKTPOXUMHYECKUX CHCTEM?
2. Kakue obmacty mpuMeHEHHUs SJEKTPOIHBIX CHCTEM H MPOIECCOB B AIEKTPOXUMUN?
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3. UYewm oTiHM4YaeTcs ANEKTPOXUMHUUECKUNA MOTEHI[MATI OT XUMUYECKOr0 MOTEeHIInana?
4. Yro Takoe NOTEHIMaI HYJIEBOTO 3apsaa?
5. MOXHO 1M SKCHEPUMEHTAIIBHO U3MEPUTH TAJIbBAHU-TTOTEHIAT?

Bomnpocsl Kk ycTHOMY onpocy 1o teme 2 «jekTpoaBuxyias cuia. Kiaccupukanus
3JIEKTPOJA0B U YJIEKTPOXUMHYECKHUX Leneil. Bo3MOKHOCTH MOTEHHIMOMETPUN»

Yrto Takoe cBOOOIHASI SHEPTHS JICKTPOXUMUUYECKON CUCTEMBI?

UYro sBisieTCsl NPUUMHON BOSHUKHOBEHMS 3JIEKTPOABMKYLIEHN CUIIBI B CUCTEME?

B dem 3akntouaercs KOMIeHCAMOHHBIN MeToa uamepenus: IC?

Kak BeiBoguTcs ypaBHenue Hepucra?

Kaxosa knmaccudukanus 371eKTpo10B?

Uem oTnuyaeTcss XUMHUYECKUN HCTOYHHUK TOKA OT KOHIIEHTPALIMOHHOTO AJIeMEeHTa?

Kak paccunrath cBOOOMHYIO s3Hepruto ['mbOca W KOHCTAHTYy pPaBHOBECHS PEaKIIHH,

MPOTEKAIOIIEH B raJlbBAHUYECKOM AJIEMEHTE?

8. YTO HYXHO M3MEPUTh SKCHEPUMEHTAIBHO JJI OLICHKU SHTPONUH U SHTAJIBIIUM PEAKLNH,
MPOTEKAIOIIEH B raJIbBAHUYECKOM AJIEMEHTE?

9. Kak cocTaBuTh DJIEKTPOXMMHUYECKYIO I1enb Juisi  u3Mmepenuss pH  pactBopos
JIEKTPOJIUTOB?

10. Kak skcriepuMeHTaIbHO ONpeAeIuTh KOd(PPUIIMEeHTh aKTUBHOCTH HOHOB?

NNk Wb =

Bomnpocel k yctHoMy onpocy 1o TeMe 3 « CTPyKTypa U CBOMCTBA IBOITHOI0
3JIEKTPUYECKOr0 €105 HA IPaHNUIle MeTaJJI/pPacTBOP»

[TpuunHBl 00pa3zoBaHus ABOMHOTO AnekTpuaeckoro cios (JIDC) Ha rpanuiie pa3aena MexmIy
3IIEKTPOZOM M PACTBOPOM 3JIEKTPOJIHTA.

CBs13b ANEKTPUYECKUX U aICOPOLMOHHBIX SIBICHUH Ha rpaHulie pa3zaena ¢as.

Crpoenne JI9C B mpUCYTCTBUU OBEPXHOCTHO-aKTUBHBIX OPraHUYECKHUX BEILECTB.
DJIEKTpOXUMUYECKas Aueiika s u3ydyenus crpoenus JI9C.

DONEeKTPOKAMWUTSIPHBIE ~ sBIIEHUST W ypaBHeHust Jlunmmana. OQQexTsl HU3MEHEHHS
MOBEPXHOCTHOTO HATSXKEHHUS OT COCTaBa PacTBOPA U MPHUPOJIbI METaIa.

Teoperuueckue MpenCTaBICHUS ABOMHOIO 3JIEKTPHUYECKOTO CIIOS M OCHOBHBIE MOJIENU
I'ensMmrombna, ['yn-Hanmena, [tepHa.

Tect Nel mo teme 4 «MeToabl IKCHEPUMEHTAJIBHOIO M3YYEeHHs] CTPOCHHUS
ABOIHOIO0 YJIEKTPHYECKOI0 CJIOS

. JInst u3yueHus rpaHMLIbl pa3zesa 3JIeKTPOo/pacTBOP UCIIONB3YIOT SUCHKY:

08YX2IeKMPOOHYIO
MpPexsNeKmpoOHyio
YemulpexsneKmpoOHYyIo

. Ancop6umonnslii Meron u3yuenus J19C mo3BoONSET MOTYyYUTh:

91eKMPOKANUNIAPHYIO KPUBYIO
3asucumocms 3apsaoa J{IC om nomenyuaia
NOBEPXHOCMHOE HAMANCEHUE

. AncopO1ust OpraHMYeCcKUX BEIIECTB Ha AJIEKTPOJIC:

nosvliuiaem MaKCUMyM HA INeKMPOKANUIAPHOU KPUBOU
HOHUMCAem MAKCUMYM HA JJIeKMPOKANUILIAPHOU KPUBOT
He usmeHsiem Gopmy 1eKmpoKanuiIapHOU KpUeou

. Kakast Mogens nipeacrasisiet JID9C B BUAE MIIOCKOT0 KOHAEHCATOPA:

Tenvmeonvua
T'yu-Yamnena



LImepna

5. AncopOuus BemecTBa Ha Mek(pa3HOM IpaHUIIEe ONUCHIBAETCS YPABHEHUEM:

N —

nhw

DAl

Tubbca
Hepncma

Jlebas

Bonpocs! k ycTHOMY omnpocy 1o Teme S «OCHOBBI KHHETHKH 3JICKTPOJIHBIX NPOLIECCOB.
OO0mas xapaKTepuCcTHKA JIEKTPOXUMHUYECKHX NIPOLECCOB»

KaxoBb! 0TIIM4Mst 371€KTPOXUMHUECKUX MPOLIECCOB OT XUMHUYECKHX ?
N3 kakux cTtagnii COCTOUT IEKTPOIHBIN Mpouecc?

Kaxkas cranus MokeT IMMUTHPOBATH IpoLecc?

Yro sABISETCA KPUTEPHUEM CKOPOCTH JIEKTPOXUMHUUYECKOTO Mpolecca’?
5. KakoBbl MExaHM3MBbI MacCONEPEHOCA B DIIEKTPOIHOM CUCTEME

PO

Bomnpocel k yctHOMY onpocy 1o TeMe 6 «{udpPpy3unonnas kunernka. KoHmeHTpanuoHHas
noasipusanus. [oasipuzannoHHas XapaKTepucTHKA B YCJI0BUAX JUMUTHPYIOLIEH CTaauu

MacCCoImepeHoca»

KakoBsl 3akoHOMepHOCTH AU (D PY3MOHHON KHHETHKHU B CTAIHOHAPHBIX YCIOBHSIX ?

KakoBbl 0COOCHHOCTH KHHETHYECKUX YPAaBHCHUU B YCIOBUSAX HECTalMOHAPHOW AU dy3un
Ha PTYTHOM KameJIbHOM dJIeKTpoze?

B uem cymHOCTh onsiporpad@uyeckoro MeToaa aHaan3a’?

B dem cymHOCTh METOAa BpalIAIONIETOCs IUCKOBOTO AJIEKTpoaa?

Kakue ¢pakTopsl BIUSIOT HA KOHIICHTPAIIMOHHYIO TOJISPH3AINIO B DJIEKTPOTHON cUCTEME?

Bomnpockl Kk ycTHOMY onpocy 1o teMe 7 «JjieKTpoXxumu4eckasi nojasipusanus. Teopust
3aMeJIEHHOT0 pa3psiia. MeToabl U3y4eHHs CTAMU Pa3psiia — HOHU3 AU

Uro Takoe Tok oOMeHa?

KakoBbl OCHOBHBIE ypaBHEHHUS TEOPUU 3aMeJIEHHOTO pa3psiaa?

B uem ¢pusnueckuii cMpica mapameTpoB ypaBHeHUs Tadens?

KakoB MexaHU3M AJIEMEHTAPHOTO aKTa B CTaIUU Pa3psaa-HOHU3AINN?
KakoBbI npUKIaHbIE ACMIEKTHI JJIEKTPOXUMUN?

KoHTposbHbIEe BOPOCHI K J1a00PaTOPHBIM padoTam

Jlabopamopnas paboma Nel-4

1. [Ipumenenne merona uzmepenus IC wist usmepenus: pH pacTBOpoB 3JIEKTPOIUTOB.

2. [Ipumenenne metoaa uzmepenus IJC uist onpeesieHnst XapaKTepUCTUISCKUX (yHKITHHA
XUMUYECKUX PEaKlUid, MPOTEKAIOIIMX B TAJIbBAHUYECKUX JIEMEHTaX.

3. Kimaccudukanmst 21eKTpOXUMHUYECKUX TICTICH.

4. Knaccudukanust 3JeKTpOA0B, CTAaHAAPTHBIE JIEKTPOIHBIC TOTCHITUATIBL.

5. Hapucyiite snement Becrona u paccuunraiite ero 1C.

Jlabopamopnas paboma Ne5-6

1. Ilepeuncnute OCHOBHBIE MEXaHU3MBI JOCTABKH BEILECTBA K TOBEPXHOCTH JIEKTPOIa U3
pacTBopa.

2. Chopmynupyiite 3akonsl Dapases.

3. UTo NOHMMAIOT MO CKOPOCTBIO SJIEKTPOJIHOTO Mpoliecca’?

4. Kakumu npubopaMu U3MepseTcst CKOpPOCTb AJIEKTPOHOTO mporecca?

5. Yto Takoe Tok oomena?

Jlabopamopnas paboma Ne7-10
1. Yro Takoe KOHIIEHTPAL[MOHHAS MOJIIpU3aLus’?



2. 3anumuTe ypaBHEHUE KOHLIEHTPAIMOHHOMN MOJISIPU3aliu.

3 Hapucyiite noysipu3aliMOHHYIO KPUBYIO B YCIOBUSAX TU(PPY3MOHHON KMHETHKH.
4. Y10 TaKoe 3JIEKTPOXUMHUYECKOE MepeHanpsixKeHne?

5. Kak sKCriepMMEHTaIbHO ONpEACIUTh TapaMeTpsl ypaBHeHus: Tademns?

3a4yeTHO-3K3aMeHANIMOHHbIE MAaTepHAJIbl I TPOMEKYTOYHON  aTTecTaluu
(Ax3amMeH/3a4eT)

1. Cnucoxk 6onpocoe 011 n0020moeKu K 3auemy

1. DnekTpoxuMHYeCKUl moTeHMal, noteHuuan ['ansBanu, noteHuuan Bosnbra.

2. Knaccudukanus 371€KTpOA0B, CTAHIAPTHBIE JIEKTPOIHBIC TOTCHIIUAIBL.

3. Kimaccudukamms neneit. XuMU4ecKre U KOHIIEHTPAITMOHHBIC SJIEMEHTHI.

4. Tlpumenenune wmerona msmepenus DJIC ans ompeneneHus paslIUYHBIX (QUIUKO-
XUMHYECKUX BEJIUYUH: U3MepeHus pH pacTBOpPOB ANEKTPOIUTOB, U3MepeHUs: KOIPPUIINEHTOB
AKTUBHOCTH HOHOB,

5. Ilpumenenue wmeroaa wusmepenuss IJIC g omnpenesneHHs XapaKTEPUCTUUECKUX
GYHKIUH XUMUYECKHX peakluid, MPOTEKAIONIMX B TalbBAHMYECKUX DJIEMEHTax (M3MEHEHUe
cBOOOTHOM »Heprun ['mb0ca, SHTPONIUN U SHTAIBITUN ).

6. MeToabl SKCIEPUMEHTAIILHOTO UCCIEIOBaHUS JBOMHOTO 3JIEKTPUUECKOTO CIOSI.

7. AncopOuusi OpraHMYECKUX BEIIECTB HA DJIEKTPOJIC.

8. DIeKTpOoKaNnMIISpHbIC SIBJICHUS U YpaBHEeHUs Jlunnmana.

9. DdexThl N3MEHEHUSI TOBEPXHOCTHOTO HATSKEHUS OT COCTaBa pacTBOpa M MPUPOJIBI
MeTasuia.

10. Teopernyeckune MNPEACTABICHUS ABOMHOIO JJIEKTPUYECKOTO CJIOS W OCHOBHBIE
mozenu ['ensmronsna, I'yn-Hanmena, [lrepHa.

2. Cnucok 6onpocos 011 n0020moeKu K IK3ameny

l. Knaccuukanus 3meKTpOXUMHUIECKUX CUCTEM.

2. Ob6nacTi mpUMEHEHUS 3JIEKTPOIHBIX CUCTEM U IIPOIECCOB B ANEKTPOXUMHUHU.

3. Kparkas ucropust popMUpOBaHHUSI OCHOB TEOPETUUECKOH 3JIEKTPOXUMHUH.

4. DNEeKTPOXUMHUYECKAsE TEPMOIUHAMMKA, HIEKTPOXUMUYECKUN TOTEHIMA U SJIEKTPOAHBIE
NOTEHLIUAJIBL.

5. CBoOoaHast HEPTHUS FIEKTPOXUMHUUECKOW CUCTEMBI M DJICKTPOIBIIKYIIAS CHJIa
raJbBaHUYECKUX JJIEMEHTOB. Y paBHeHue HepHera.

6. Knaccudukanus 3nekTpoioB, CTaHJapTHBIE 3JEKTPOAHbIE TOTEHIIUABI.

7. Knaccudukanus neneit. XuMudecknue U KOHIICHTPALIMOHHbIE SJIEMEHTHI.

8. [Ipumenenne merona uzmepenus DJIC s onpeneneHus pa3InyHbIX GU3UKO-
XUMHUYECKHUX BEIUYUH.

9. OO6pa3oBaHue U CTPOCHUE JBOMHOTO JIEKTPHUUECKOTO CIIOS HA TPAHUIIE pa3jieia MEeXIy

AJIEKTPOJIOM U PACTBOPOM DJIEKTPOIUTA.

10.  DnexTpokanmuUISIpHBIE SBJICHUS U ypaBHeHUs Jlunmmana. D ekl n3MeHEHUS
MOBEPXHOCTHOT'O HATSKEHHUSI OT COCTaBa pacTBOpa M MPHUPOAbI METaJlIA.

11.  Metoapl 3KCIEPUMEHTAIBHOTO UCCIETOBAHUS JBOMHOTO SJIEKTPUUECKOTO CIIOS.

12.  Teoperndeckue npeacTaBICHUS ABOMHOTO 3JIEKTPUUYECKOTO CI0S U OCHOBHBIE MOJIETN
I'ensmrombna, ['yn-Hanmena, [tepHa.

13.  KuHertuka 37eKTpOAHBIX IpolieccoB. OCHOBHBIE MEXAHU3MBbI JJOCTABKU BEILIECTBA K
MTOBEPXHOCTH AJIEKTPOJIa U3 PACTBOPA.

14. VYpaBHEHHME KOHLUEHTPALMOHHOMN MOJSPU3ALMU U €r0 aHaIn3. MeTo1 ospu3aliMOHHbIX
KpPUBBIX.

15. KonueHTpaloHHas MOJASPU3ALNS B CUCTEME C KAMAIOIIUM PTYTHBIM 3JIEKTPOIOM.
OcHoBBHI noJIsIporpaduu.

16. Tlomsaporpadus Ha TBEPABIX AMEKTpoaaX. MeTo/ Bpallalouerocs JMCKOBOT0 3JIEKTPOIa.



17. Pa3HOBMAHOCTH METOJa BPALIAOIIETOCS TUCKOBOTO 3JIEKTPOAA: BpALIAIOIINICS
JIMICKOBBIH 3JIEKTPO/I C KOJIBLIOM, BPALIAIOIIUICS MEMOPAaHHBIN 3JIEKTPO/I.

18.  JIuddy3noHHBIH ClIO Ha TpaHUIIE pa3/ieia METaJLI/PacTBOP IEKTPOIUTA, METOIBI €r0
MCCJICIOBAHMS U YIIPABIECHUS CKOPOCTBIO 3JIEKTPOJIHOTO Ipoliecca.

19. DnexTpoxuMuuecKas MOJAPU3AIKS U TIEPCHANPSOKCHUE peakinu. Y paBHeHue Taders
JUTSL OTIMCAHMST B3AMMOCBSI3H MEXK]y MEPEHANPSIKEHUEM U INTIOTHOCTHIO TOKa. KOHCTaHTBI
ypaBHeHus Taderns.

20. Teopus 3amensieHHOro pa3psija Ha IPUMeEpPe PeaklNK JIEKTPOBOCCTAHOBICHHS
BOJIOpOJA.

21. PenakcalluOHHBIE METOJIbI ONPECICHHUS] KHHETUUECKUX ITapaMeTpOB
3JIEKTPOXUMHUYECKHUX peakiui. ['anpBaHOCTaTUYECKUH U TOTEHIIMOIMHAMUYECKUN METO/IbI.
22. IlpuxnanHble acleKTbl KHHETUKH 3JIEKTPOJHBIX IIPOLIECCOB.

3. IIpumep dunema K IK3ameny

®I'bOY BO «KyOaHCkuii rocy1apcTBEHHBIH YHUBEPCUTET
Kadenpa duznueckoit xumun
Hanpagsnenue noarorosku 04.04.01 - Xumus
20 -20  yu.ron;
Hucuunnuna «TepMoauHaMuKa U KHHETUKA 3JIEKTPOIHBIX MPOLECCOBY

SK3AMEHAIIMOHHBII BUJIET Ne 1.
1. DnexTpoaBmKyias CHila TalbBAHUYECKOTO JJIEMEHTA U €€ H3MEPEHUE.
2. VYpaBHEHHME KOHLUEHTPALMOHHON NOJISIPU3ALUH B JIEKTPOJHONU CUCTEME.

3aB. kadenpoit puznaeckon XUMUH N.B.danuna

Kpurtepun oneHuBaHusi pe3yJIbTATOB 00y4eHHs

Kpurepun onieHuBaHMsI 110 3a4ETy:

- OLIEHKA <«3a4YTEeHO»: CTYJEHT BIAJCET TEOPETUYECKHMM 3HAHUSAMU [0 JAHHOMY
pazzeny, 3HaeT KJIacCHU(PHUKAILUIO IEKTPOAOB U EKTPOXUMUUYECKUX LIeTIel, METOIbl U3YUeHHS
JAOC, OCHOBHBIE 3aKOHBl TEPMOJMHAMUKHM W KHHETHUKH 3JIEKTPOJIHBIX IPOLIECCOB, AOIMYCKAEeT
HE3HAYUTENIbHbIE OIINOKU; CTYJEHT YMEET MPaBMWIbHO OOBSICHATH SKCIIEPUMEHTANIbHbBIC JaHHBIE
C IPUMEHEHUEM TEOPETUYECKHUX MTPEACTABICHHUIA.

- OLeHKAa «He 3a4TeHO»: MaTepuaJl HE YCBOEH WJIHM YCBOEH YaCTUYHO, CTYACHT
3aTpyHAETCS B ONMCAHMM TEPMOJUHAMUYECKHX XapaKTEPUCTHK JJIEKTPOJIHBIX CHUCTEM, HE
MOJKET IPUBECTU INPUMEPHI IIEKTPOXUMHUECKUX LENEH, 3aTpyAHAETCS IPUBECTU MPUMEPHI
AJIEKTPOJIOB.

Ouenka Kputepun orieHuBaHus 10 SK3aMEHY
OLICHKY «OTJIUYHO» 3aCJIy>XUBACT CTYACHT, OCBOHUBIIHN 3HaHUA,
yMEHHMsI, KOMIETEHLMH W TeOpeTH4ecKuil martepuan Oe3 MpoOesnos;

Bricokuit BBITIOJIHUBIIMN BCE 3aJlaHMsl, MPEIYyCMOTPEHHBIE y4eOHBIM IUIAHOM Ha
YPOBEHB «5» BBICOKOM  KAayeCTBEHHOM  YpOBHE; NPaKTHYECKHE  HABBIKH
(OTIIUYHO) npo¢eCCHOHATBLHOTO MPUMEHEHHUSI OCBOCHHBIX 3HAHUH C(POPMUPOBAHBI.

CtynmeHT CBOOOJHO BIIQJEET TEOPETHUUYECKUM MaTepHaOM, 3HAaeT
OCHOBHBIC 3aKOHBI TEPMOJUHAMUKA ¥ KHUHETHKU OSJICKTPOIHBIX
MTPOIIECCOB.

OIICHKY «XOpOIIO» 3acly>KWBAaeT CTYACHT, MPAKTHUYECKU MOIHOCTHIO

Cpennuit " 0
OBEHE «dy OCBOMBIIIMN 3HAHUS, YMEHHUSA, KOMIIETEHIIMH ¥ TEOPETHYECKHI
yIEXOpOHIO) Marcpuall, y‘-IGGHBIG 3aaHusd HE OILCHCHbI MAaKCUMAJIbHbBIM YHCJIOM

0asIoB, B OCHOBHOM C(OpPMHUPOBAT NMpaKkTUYeCKUe HaBbIKU. CTyIEeHT
XOpOIIO  BJAJECET TEOPETUYECKHM MAaTE€pUaJOM, 3HAET METObl




uccienoBanuss  JIOC U uMMeer NpelaCTaBIEHME O Ipoleccax,
NPOTEKAIOIUX HA TPaHULE AJIEKTPOA/PacTBOpP, CIOCOOEH CIPaBUTHCA C
OTBETOM IIPU HE3HAYUTEJIBHOM MOMOIM CO CTOPOHBI MPENOIaBATENSL.

OLIEHKY «YyJOBJIETBOPUTEIBHO» 3aCIIy’)KUBACT CTYJIEHT, YacTUYHO C
npoberaMd  OCBOMBIIMM  3HAaHUS, YMEHHUS, KOMIICTEHIMH U

[Toporossiii TEOPETHUECKUI MaTepHhall, MHOTHE Yy4eOHbIe 3aJaHus JuO0 He

YPOBEHB «3» BBITIOJHIJI, JIMOO OHU OIEHEHBl YHUCIOM OauioB ONU3KUM K

(ymoBieTBOpUTE | MHUHHMAIBHOMY, HEKOTOpBIC MTPAKTUYECKHE HABBIKK HE C(HOPMUPOBAHBHI.
JIBHO) CTyAeHT 3HAeT ANEKTPOXUMHUYECKYIO TEPMHUHOJIOTHIO, KJIacCH(UKAIIHIO

JEKTPOAOB U ANEKTPOXUMUYECKUX CHUCTEM, OJIHAKO IJI0X0 pazdoupaercs
B UX OCOOEHHOCTSIX, C TPYJIOM CIPABISETCS C OTBETAMH Ha BOIPOCHI
IIPU CYIIECTBEHHOM MOMOIIM CO CTOPOHBI MPENoAaBaTesl.

OIICHKY «HEYJIOBJIECTBOPUTEIHLHO» 3aCIY>KUBAET CTYACHT, HE OCBOMBILIUN
3HaHUS, YMEHUS, KOMIIETEHIIMN U TEOPETUYECKUIl MaTepual, yueOHbIe

MunuMaIbHbBIN
OBCHD 25 3a/laHdsl HE BBIMOJHIII, TPAKTHYECKUE HABBIKM HE CPOPMHUPOBAHBI.
(H}ép;[aneTBO " CryneHT He crioco0eH 0XapaKTepU30BaTh JICKTPOIHYIO CUCTEMY JaXKe
yTeJIBHO) P C M[OOMOIIBIO TIPENOAABATEA MW IUIOXO BIIAACECT TEOPCTHUUCCKUM

MaTepuaioM (HaOJIFOAAIOTCS CYIIECTBEHHBIE OITMOKU TIPH OO0CYKICHUN
0a30BBIX MOHSATHH).

OrneHouHBIe CpeACTBA Ui HMHBAJIUAOB W JIUI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSMU
37I0POBBSI BEIOMPAIOTCS C YUETOM UX WHIMWBHUYaJIbHBIX MCUXO()U3NIECKUX 0OCOOCHHOCTEH.

— IpH HEOOXOAMMOCTH HHBAJNUAaM M JHMIAM C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH
37I0pPOBBSI ITPEJOCTABIISIETCS JOMOTHUTEIFHOE BpeMs /ISl TOJATOTOBKH OTBETA HA SK3aMEHE;

— IIPU TPOBEJICHUH NPOLEAYPHI OLICHUBAHUS PE3YJIbTATOB 00YyUEHUS] HHBAIMIOB U JIMIL C
OTPAaHMYCHHBIMH BO3MOYKHOCTSMH 30POBbBS ITPEIyCMAaTPUBACTCS MCIIOIb30BAHNE TEXHHUECKUX
CpEeZICTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAUBUIYATbHBIMH OCOOCHHOCTSIMH;

— NIpH HEOOXOIUMOCTH ISl 00YYAIOMINXCSl C OTPAHUYCHHBIMU BO3MOKHOCTSMH 370POBbBS
U MHBAJIWAOB TNpOIEaypa OLCHUBAHUS pE3YyJbTaTOB OOYYEHHS MO JUCLHUIUIMHE MOXET
IPOBOANTHCS B HECKOJIBKO ATATIOB.

[Tponierypa oneHMBaHUSI PE3yJIbTATOB OOYUYCHHUS WHBAIUIOB U JIUI C OTPAaHUYECHHBIMU
BO3MOXKHOCTSIMH 370pOBbS 10 JUCHUIUIMHE (MOIYJIO) MpeIycMaTpHBaeT IPEJOCTaBICHUE
uHpopmanuu B (opMax, aZanTUPOBAHHBIX K OrPAaHHYEHHUSIM HMX 370POBbS U BOCIPHUATHA
uH(pOpMaIuu:

JIst UL ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOU (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JUist TAI ¢ HapyIICHUSIMH CITyXa:

— B IIeYaTHOU (opme,

— B (popmMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyIISeHUSIME OTIOPHO-/IBUTATEIILHOTO amlapara:

— B I1e4aTHoM (opme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA.

JIaHHBIN TepeyeHb MOXET OBbIThb KOHKPETH3HPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA
oOyyJaronuxcs.

5. IlepeveHb y4eOHOIM JuTepaTypbl, HHPOPMANMOHHBIX PeCYypPCOB H T€XHOJIOTHil
5.1. YueOHas tureparypa

1. Hamackun B.b., Iletpuit O.A., Lupnuna I'.A. Dnekrpoxumus: ydeOHOE TocoOue st
CTYZCHTOB, 00YHYaIOLINXCS TI0 HANPABJICHUIO MOATOTOBKH «Xumus». Cno.: Jlans. 2015. —
670 c.



2. Jlykomckuii 1O.Sl. DU3UKO-XUMUYECKHME OCHOBBI JJIEKTPOXUMHUH: JlOMTOnpyIHBIN:
HNurennext, 2008.

3. B.B. Epemun u ap. OcHOBBI (pU3NYECKON XUMHH: yueOHOE TOCOOHe AJIsi CTY/IEHTOB BY-
30B. Y. 1, 2-e u3x., nepepad. u non. M.: BUHOM. JlaGoparopus 3nanwmii, 2013. -263 c.

5.2. llepuoauyeckas gureparypa

1. Yenexu XMMUM - pOCCUHUCKHUIN HAYYHBIH JKypHAJI, TyOJUKYIOIINI 0030pHBIE CTAThU 110
aKTyaJbHBIM MpOOJIeMaM XUMHH U CMEXHBIX HayK.

2. DNEeKTpOXUMHUS — OIUH U3 KPYIMHEUIIMX POCCUICKUX HAYYHBIX KYpPHAJOB,
OTPaKAIOIIUX OCHOBHBIC JOCTIKEHHS B OOJACTH AIIEKTPOXMMHUH, MyOJUKYIOMIUN paloThI,
MOCBAIIEHHBIE aKTyaJIbHBIM BOIIPOCAM 3JIEKTPOXUMUUXUMUU.

3. Kypnan ¢usndeckoii XMMHU — OJMH M3 KPYHMHEWIIMX POCCHUCKHUX Hay4HbIX
JKYpPHAJIOB, OTPa)alOIIMX OCHOBHBIC HAIpPABJICHUS PA3BUTHUS XUMHUH, MyOTUKYIOUIMI paloThI,
NOCBALIEHHBIE aKTyaJIbHBIM OOIIMM BOIpPOCaM XUMHH H MpoOJieMaM, BOZHHUKAIOIIUM Ha CTBIKE
Pa3JIMYHBIX pa3/IeJIOB XUMHH, a TAK)KE HAa TPAHUIIAX XUMHUHU U CMEXHBIX C HEH HayK.

5.3. UnHTepHeT-pecypchbl, B TOM 4YHCJ€ COBPeMeHHble MNpodeccHOHATbHbIE (a3bl
JaHHBIX U HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

JIeKTPOHHO0-0u0IMoTeuHbIe cucTeMbl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. DBC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru
4
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. OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpodeccuonanbHbie 6a3b1 JAHHBIX:
1. Hayunas snextponnas 6ubnaunorexa (HOb) http:// www.elibrary.ru/
2. TIomHOTEKCTOBBIE ApXUBBI BEAYILUX 3alla{HbIX HAYYHBIX XKYpHaJI0B Ha Poccuiickon
miaTdopme HaydHbIX xKypHaaoB HOMKOH http://archive.neicon.ru
3. HaumonanbHasg »snekTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OHOIHOTEKe
nucceptaruii Poccutickoit rocynapcreHHou oubaunorexu (PI'B) https://rusneb.ru/

Pecypcbl cBOGOAHOTO 10CTYNA:

1. TlomHbIe TEKCTHI KaHAACKUX AuMccepTanuid http:// www.nlc-bne.ca/thesescanada/

2. KubepJlenunka (http://cyberleninka.ru/);

3. Hudopmanmonnas cucrema "EamHoe OKHO J0CTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

4. Enunas xoymekuus mugpoBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-
collection.edu.ru/ .

CoOcTBeHHbIE JJICKTPOHHBIE 00pa3oBaTe/bHbIe H HH(POPMalHOHHBIE pecypChl

KyoI'Y:

1. Cpena MomynbpHOTO JUHAMUYECKOTo oO0yuenus http://moodle.kubsu.ru

2. baza y4eOHBIX MIIaHOB, y4eOHO-METOIMYECKUX KOMIUIEKCOB, IMyOIMKAIUN 1
KoH(pepeHmi http://mschool.kubsu.ru/

3. bubnuortexka nHPOPMAIIMOHHBIX pecypcoB Kadeapbl HHOOPMAITMOHHBIX
00pa3oBaTeNbHBIX TeXHOIOTUH http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB nokymMeHTOB KyOI'Y http://docspace.kubsu.ru/

6. MerToauueckue yKa3aHusi s OO0yYalIIMXCH IO OCBOEHHIO JIUCHUIIMHBI
(Moxys)

VYcenemHoe wu3yyeHHE OUCHUIUIMHBL «TepMoaMHAMHMKAa M KHHETHKA 3JIEKTPOJIHBIX
MPOIECCOBY. TPEOYET OT CTYACHTOB PETYJISIPHOTO MOCEUICHHSI JICKINH, BBIMOJIHEHUS TECTOBBIX
MIPOBEPOYHBIX PA0OT, BHIMOJHEHHUS M 3aIIUTHI JJa00OPaTOPHBIX pabOT, 03HAKOMJICHUSI C OCHOBHOM
Y JOTIOJIHUTEIbHON PEKOMEHIYEMOM JIUTEPATYPOU.



[Ipyu MOATOTOBKE K JIGKIIMOHHOMY 3aHSATHUIO CTYJIEHTaM PEKOMEHIYeTCs:

1) mpocMOTpeTh 3amucu TPEIbIIyIIeld JEKIUH W BOCCTAHOBUTH B IaMATH pPaHEE
M3Y4YEeHHBIN MaTepual;

2) Gernmo mMpOCMOTPETh MaTepwall MPEICTOSIIEH JEKIUH, C LEIbI0 JTYYIIero YCBOCHHUS
HOBOT'O MaTepHarna;

3) caMOCTOSITeNIbHO MPOPadOTaTh OTIACIbHBIE (PPArMEHTHI TEMBI IPOILUION JIEKIIUU, ECIIN
3TO HEOOXOINMO.

[Ipy KOHCHEKTUPOBAHWHU JIEKIIMOHHOTO MaTepuana CTyIEHTaM HYXKHO CTPEMHUTHCS
KpaTKO, CXEMaTH4YHO, IOCIIEOBATEIbHO W JIOTHYHO (UKCUPOBATH OCHOBHBIE IOJIOKECHMUS,
BBIBOJIBI, 00001IeHUsT U (OPMYITUPOBKH, HE TBITASCH 3alMCaTh BECh MPEIOIaBaeMblii MaTepHral
JTIOCIIOBHO.

[Ipu MOATOTOBKE K JIAOOPATOPHOMY 3aHSTHIO PEKOMEHIYETCS:

1) BHUMATENbHO H3YYUTh MaTepHal MpeACTosAlled paboThl M COCTaBUThH IUIAH €€
BBITIOJTHEHMUS;

2) yAenuTh MOBBIIIEHHOE BHUMaHHE 3KCIIEPUMEHTAIBHBIM OCOOCHHOCTSIM MPEACTOsIIeH
paboThI (MCHOIB3yEMBIM PEAKTHBAM M 000PYI0BaHMIO, @ TAK)KE TEXHUKE PA0OTHI C HUMH);

Bremmonnsate 1abopaTopHyio paboTy HEOOXOAMMO aKKypaTHO | TOCIEI0BATENIBHO,
OTpakasi BCE €€ OCHOBHBIE JTambl B J1a0OpaTOpHOM >KypHamne. [lis ycmemrHod 3amiuThl
nabopaTopHOM pabOTBI HEOOXOAUMO TINATEILHO M3YYHTh JIGKIIMOHHBIA U, €CIH 3TO
HE00X0IUMO, TOTIOTHUTEIHHBIA TEOPETUICCKUI MaTepHall 1Mo TeMe pabdoThl, a TAKKE MPaBUIHHO
3aMoJIHUTE JIA0OPATOPHBIA KypHaJ, CIACIaB BCE HEOOXOIMMBIC pacdeThl W CHOPMYIHPOBAB
BBIBO/IBI 110 TIPOICTIaHHON paboTe.

BrimorHenue 1abopatopHbIX padboT

JlaboparopHbie pabOTHI BBHIMOIHSIIOTCS OOYYAIOIIMMUCS B MabIX Tpynmnax (00brdHO 2-3
yenoBeka). B Havasie Kypca NpOBOJIUTCS WHCTPYKTAX TO TEXHUKE O€30MacHOCTH PabOThI B
XUMHUYECKOH JIabOpaTOpUM U COCTaBIsieTCS TpadUK BBIMOJHEHHUS J1a00OpaTOpHBIX padoT.
BrimonHenue 1abopatopHoil paboThl BKIIFOYAET B C€0s CIACAYIOIINE ITAITbI:

1) HOArOTOBUTENBHBIN 3TAl (CaMOCTOATENIbHAS paboTa CTYJCHTOB);

2) mosydeHuE JOMyCKa K BBHIMOJHEHHUIO SKCIEPUMEHTAIBHOW 4YacTH J1abopaTopHOM
paboThl (KOHTaKTHAs paboTa C MpernoiaBaTeieM KaK 0l MajIon TPyTIbl);

3) BBINOJIHEHHE SKCIEPUMEHTAIBHOM YacTH J1abopaTOpHOM pabOThl MOJ KOHTPOJIEM
MperoaBaTes;

4) aHayMM3 TMOJIyYEHHBIX Pe3yibTaToOB, (POPMYIUPOBKA BHIBOJIA M MOATOTOBKA K 3alUTE
1a60paToOpHOI pabOTHI (MOXKET BBIOJHATHCS KaK CAMOCTOSTEIbHAS padoTa CTyIeHTa I0Ma, HIIN
MOJI KOHTPOJIEM MpernojaBaTelii B TE€UCHUE BPEMEHHU, BBIJCICHHOTO Ha JJabopaTopHbIe padOTHI
WIH B X0JI¢ THOW KOHTaKTHOU pabOTHI C MPeIo1aBaTeiem);

5) 3ammTa 1abopaTopHO pabOThl (KOHTaKTHAs paboTa C MmperoaBaTesem).

[Tocrne BBIMOTHEHHS BCEX ITHUX ITAIOB JIaA0OpaTOpHas paboTa CUUTACTCS BHIMIOJTHCHHOM.

IHoaroroBuTeIBbHBIN 3TAN

[lepen 3ansTHeM oOydYaromUMCS HEOOXOIMMO TOJATOTOBUTCS K  BBINOJHEHHUIO
nabopaTtopHoii  paboTel. Teoperwyeckas TMOATOTOBKA HEOOXOAWMa I TIPOBEICHHS
OKCIIEPUMEHTA U JIOJDKHA TPOBOJUTHCS OOYYAIOIMIMMHUCS B MOPSIKE CaMOCTOSTEIBHONW PabOTHI.
Ee cnemyer HaumHaTh BHUMATEIBHBIM pPa300poM pPYKOBOJACTBA K JIaDOpaTOpHOM padoTe.
TeopeTnueckass TMOATOTOBKA 3aBEpIIACTCS MPEABAPUTEIHHBIM COCTABIEHHEM OTYeTa B
71a00pPaTOPHOM >KypHAJIE CO CJIEAYIOIIUM MOPSIKOM 3aMUCeH:

HaszBanue pa0boThbI.

[ens paboTHI.

ObopynoBanue.

Xona paboThl, KOTOPBIM B TOM YHCII€ BKJIIOYAET PUCYHKH, CXEMBbI, TaOJIUIbI, OCHOBHbIE
dbopMyIBl TSI ONpENENCHUs BEIUYHMH, a TakKe pacdeTHble (GOpMyIbl I OmpeaeiieHus
MOTPEIIHOCTENH N3MEPSAEMBIX BEIUYHUH.




IMonyyeHnue J0NMyCKa K BHINOJHEHUIO IKCIIEPUMEHTAJIBbHOI YacTH J1a00paTOPHOM
padoThI

[Tpuctynas k mabopaTOpHBIM paboTam, HEOOXOAMMO TOJYYUTh Y JIabopaHTa MpHUOOPHI,
TpeOyeMble il BBINOJHEHHUS paboThl. Pa3zo0parhcsi B Ha3HAUECHUHM MaTEPUATIOB, XUMHUYECKOM
nocyabl, TpuOOPOB M TMPUHAJIEKHOCTEH B COOTBETCTBUU C UX TEXHHUYECKMMH JIaHHBIMH.
[TomyuuTh AOMYCK K BBIOIHEHUIO JIAOOPAaTOpHOU paboThl y mpenoaaBatesis. JIomyck CTyIeHTHI
MOJly4aloT B pe3yibTaTe YCTHOTO OIpoca IMpernojaBaTelieM O TMOPSAKE BBITOJIHEHUS
HKCIIEPUMEHTA, NPETyCMOTPEHHOTO JTaHHOU JIaO0paTOpHON PabOTOM.

BbinoJsiHeHHe IKCIIEPUMEHTAJIBHOI YacTH J1a00pPaTOPHOM padoThI MO KOHTPOJIEM
npenoaaBaTes

3aTemM 00yuaromuecs: BBHITOTHIIOT KCIIEPUMEHTAIBHBIN ATal J1JabopaTOpHOW paldOTHI, B
X07Ie KOTOPOTO 3alMChIBAIOTCS BCE M3MEPEHHBIC BEIMYMHBI C 00S3aTEIbHBIM yKa3aHHUEM HUX
pasMmepHocTH B jJabopatopHsblil xkypHan. He nomyckaercss Mcnosib30BaHue 4YePHOBUKOB JIfl
3aMMCH IKCNEePUMEHTAIBHBIX JAHHBIX, 3alUCh KapPaHAAIOM M MHbIe COCo0bl, Jalolue
BO3MOKHOCTh KOPPEKTHPOBKH MOJY4YeHHBIX pe3yJbTaToB. B cilyuae, eciii B METOAMYECKUX
yKa3zaHUsIX K JabopaTopHoil paboTe mpeUIoKeHbl TaOMMIBl WM IA0JOH I 3amHiCH
9KCIIEPUMEHTANBHBIX JTaHHBIX, TO 3AMOJHAIOTCA 3T TaOnMUbl WM malbiaoH. B mHOM ciyudae
3aIMUCh 3KCIIEPUMEHTAIBHBIX TaHHBIX JAETAeTCsl CTYIEHTOM B IPOU3BOJIBHOM (opme.

[To okoHYaHMU BBHINIOJHEHMS SKCIIEPUMEHTA CTYAEHTHI JOJIKHBI IIPUBECTU CBOE pabouee
MECTO B MOPSAZOK M BBIMBITh UCIIONB3YyEMYI0 XUMUYECKyIo nocyay. Ilocie atoro pabouee mecto
cAaeTcs IMpernojaBaTeNio WiIM JabOpaHTy M B J1a0OpaTOPHBIM >KypHald CTYyAEHTa CTaBUTCS
OTMETKAa O BBINIOJHEHUU KCIEPUMEHTANIBHON yacTu 1abopaTOpHON paboThl ¢ 00s3aTeNbHBIM
yKa3aHHUEM JaThl €€ BBIITOJIHEHUSI.

AHAaJIU3 NOJIyYeHHBIX Pe3y/1bTaTOB U (pOPMY.THPOBKA BHIBO/I0B

MoskeT BBIIOJTHATHCS KaK CaMOCTOSTeIbHasl paboTa CTyAeHTa IoMa, UIH O] KOHTPOJIEM
Iperno/iaBaTesis B TeUCHHE BPEMEHH, BBIICIEHHOTO Ha J1abopaTopHble pabOThl MU B X0J1€ MHOM
KOHTaKTHOW paboThl ¢ mpenonaBareneM. CTyAE€HTHI TOJIKHBI BBIMOJIHUTH BCE HEOOXOIUMbIE
pacueTbl COIJIaCHO METOJMYECKUM YKa3aHWsIM K BBIIOJHEHHIO JIaOOpaTOpHBIX paboT. B
71a00paTOPHOM >KypHaje MPHUBOIATCS BCE HEOOXOTUMBIE PAaCcUeThl C YKa3aHHWEM pa3MepHOCTEH
NOJYYCHHBIX BEIMYMH, a TaKKe BCE TpapUKd U PUCYHKH B COOTBETCTBHM C TpeOOBaHUS
71a00paTOPHOTO MPAKTHKYMa.

B cnyuae, ecnmu B xone nabopaTopHOi pabOThI UMEET MECTO MPOTEKAHWE XUMHYECKHX
peakuuii, Bce OHMU JAOJDKHBI OBITH 3amucaHbl B JJTAOOPATOPHOM JKypHaje B MOJEKYJSIPHOM,
MIOJTHOM HOHHOM M COKPAIlIEeHHOM MOHHOM BHJIE.

Jlanee Ha OCHOBaHMHM TOJIYYEHHBIX PE3yJIbTaTOB CTYACHTHI TOJKHBI CHOPMYIHPOBATH U
3anucaTh BBIBOJ, KOTOPBIH JTOJKEH OBITH COTJIACOBAH C 3asBICHHBIMU LETSIMH W/WIH 3a7adyaMy
nabopaTopHoi paboThl. BbIBOA MOWKEH coAepkaThb HEOOXOIMMYIO  KOJIMYECTBEHHYIO
UH(OPMALIHIO.

[Ipu moaroToBke K 3amuTe Ja0OPAaTOPHOW pabOThl HEOOXOAUMO OTBETHTH Ha
NPEUIOKEHHBIE KOHTPOJBbHBIE BOIPOCHl, KOTOPbIE HMMEIOTCS TOCIE KaKIOH J1abopaTopHOM
pabotel. Ocoboe BHMMaHUE B XOJI€ TEOPETHYECKON MOATOTOBKH JOJDKHO OBITH OOpalieHo Ha
NOHMMaHHE (PU3MUECKOM CYIIHOCTH HM3Y4YaeMbIX IpPOLECcCOB. JIJsi CaMOKOHTpOJI B KaxJIOH
paboTe mpuBeneHBl KOHTPOJIbHBIE BOIMPOCHI, HA KOTOphle oOydarolmuiics 00si3aH JaTh YETKHE,
NPaBUIbHBIC OTBETHI.

3amura 1a00paTOpHO padboThI

3amura 1a00paTOPHBIX PadOT MPOUCXOAUT B BUE COOECEIOBAHMUS C MPEOIaBaTEIeM 110
nabopaTopHON paboTe ¢ 00s13aTebHON MPOBEPKOM MperoaBaresieM JIabopaTOPHOTO KypHaIa
cryaeHra. Jns ycmemHoi 3ammThl J1a00opaTopHOM pabOThl CTYNEHT AOJDKEH HpPEJOCTaBHTH
71ab0paToOpHBI KypHai, OQOPMIIEHHBI B COOTBETCTBHHM C YCTAaHOBJIEHHBIMH TPeOOBaHHIMH,
BKJIIOYAsi HATMYME OTMETKU O BBIMOJIHEHUH 3KCIIEPUMEHTAIbHONM YacTu paboTsl. B xone ycTHOM
Oecenpl C MpenojaBaTelieM CTYACHT JIOJDKEH IMPOJEMOHCTPUPOBATH 3HAHME Iiesiel U 3adad
BBITIOJIHEHHOM Pa0OThI, 3aKOHOB, KOTOpPHIE JIe)KaT B OCHOBE HAONIOJAEMBIX B XOJ€ pabOTHI



SBJICHUH, MIPOJEMOHCTPUPOBATh YMEHHE aHAIU3UPOBATH MOJIYUYEHHYIO MHGOPMAIUIO U JeNaTh
Ha ee OCHOBE BBHIBOJBI. B 3TOM cityuae B 1aOOpaTOpHOM KypHaJile Ha COOTBETCTBYIOIIEH padoTe
CTaBUTCS MOMETKA «3a4YTE€HO», POCIHCH NPENoAaBaTess, NPUHSIBIIET0 padoTy, U JaTa 3allUThl
pabotsl. Ilocne storo nmaboparopHast paboTa cUMTaeTCsl BBIIOJHEHHOM. Jlomyckaercs: 3aiuTa
1abopaTopHbIX PadOT MHAMBUAYAIBHO WM B COCTABE MAIBIX TPyMN 00YyYarolIMUXCsi, COBMECTHO
BBIMOJIHSBIINX JIaHHYIO PadoTy.

CamocrosiTennpHass paboTa HapsAIy C ayIUTOPHOM TPEACTABISIET OAHY W3 BaKHEUIINX
dbopMm ydebHOTO mporecca. CaMocTosATenbHAsS paboTa — 3TO IUIaHUpyeMasi padoTa CTyICHTOB,
BBITMIOJIHSAEMAs 10 33JaHUI0 U TPU METOJUYECKOM PYKOBOJCTBE MperojaaBaresisi, HO 0e3 ero
HerocpeacTBeHHoro ywactusi. CamocrosiTenbHass paboTa MpenHa3HaueHAa HE TOJIBKO  JUIS
OBJIAJICHUS IPEJICTABICHHON AUCHUIIIMHON, HO U JUIsl (JOPMUPOBAHUS HABBIKOB PabOTHI BOOOIIIE,
B y4eOHOMW, Hay4yHOW, MpOo(ecCHOHANBHON IESITeNbHOCTH, CIIOCOOHOCTH NMPUHUMATh Ha cebs
OTBETCTBEHHOCTb, CAMOCTOSITEIbHO PElIaTh BO3HMKAIOUIME MPOOJIEeMbl, HAXOIUTh MpPaBUIbHbIC
peIeHus U T.JI.

B ocBoeHnM NUCHUIUIMHBI UHBAJIUMAAMH U JIUIAMHU C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyalibHas ydeOHas paboTa (KOHCYJIbTALUH) —
JIOTIOTHUTEIFHOE Pa3bsiCHEHHE yUeOHOTo MaTepHarna.

NunuBuayanpHble KOHCYJBTAIIMM 10 TPEIMETY SBISIOTCS BAKHBIM  (PAKTOPOM,
CIOCOOCTBYIOIUM MHJIMBUIYaTU3allid OOyUEHUS! U YCTAHOBJICHHUIO BOCIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTelieM U OOy4arollMMCS HWHBAIWAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMU 37I0POBbsI.

7. MaTtepuaibHO-TEXHHYECKOe o0ecnevyenne no JuCHuIInHe (MOAYJI10)

HanmenoBanune cnenmanbHbIX OCHAaIEHHOCTH CIIENNATbHBIX [epedeHpb TUIIEH3NOHHOTO
MIOMEILCHUI OMELICHUH IpOrpaMMHOT0 o0ecneyeHust

VYuebubie ayIUTOpUU st | MeGenb: yueOHast MmeOelb Microsoft Windows;
NIPOBEJCHUS 3aHATHH JeKIMoHHOro | TexHuueckue cpencrsa ooyuenus: | Microsoft Office
THIIA 9KpaH, NPOEKTOP, KOMIBIOTEP
VYuebuble ayIUTOpUU st | MeGenb: yueOHast MmeOelb Microsoft Windows;
MIPOBECHUS TPYIIIOBBIX n | Texunueckue cpeacta ooyuenus: | Microsoft Office
WHIUBUIYAIbHBIX KOHCYJIBTAIMH, | 3KpaH, MPOEKTOP, KOMIIBIOTEP
TEKYIIEero KOHTPOJIS u
MIPOMEXKYTOYHOM aTTeCTAIU
Y4eOHbie ayIUTOPUN st | MeGenb: yaeOHas Mmebennb Microsoft Windows;
npoBelieHusT JabopaTtopHbIX pabot | TexHmueckue cpenacTBa oOyuenus: | Microsoft Office
(aym. 345C) TIEPEHOCHOE MYJIbTHMEIUHHOE

obopynoBanue (HOYTOYK,

MPOCKTOP).

Ob6opynoBanue:

CHeLaIn3upoBaHHas

nabopaTopHass MeOenb  (CTOJIBL,
CTYJbs, MKAa(bl IS PCaKTHBOB M
obopynoBaHus, BBITSDKHBIC
mkapbl), CpeACTBa  TOKapHOH
0e30MaCHOCTH W OKa3aHUs MEepBOi
MEIULMHCKOM TMIOMOIIIH,
XUMHAYeCKas mocyna u
o0opynoBaHue, CymMWIbHBINA mIKad,
BeChI J1TabopaTopHble — 1 MmMT, BEChI
AHAUTHYECKHE — 2 T, TEPMOCTAT
BO3AYyIIHBIA — | T, noHomep-pH-
METp — 3 IIT, MEIIAJKU MarHUTHEBIC
— 3 mT., W3MEpPUTEIh MMMHUTAHCA
E7-21 — 4 mT, WCTOYHUK TOKA
uMmnyascHeid  B5-50 — 3
KOHIYKTOMETP - 1 T,
MYJIBTHMETPHI YHUBEpCaIbHBIE
HACTOJIbHBIE — 5 IIT; IIOTCHIIHOCTAT




AUTOLAB PGSTAT302; TIIK-3
LIT., XUMUYECKUE PEAKTUBBIL.

Jns

CaMOCTOSITEIILHON

paboTel  OOyJarOIIMXCS

MPEeIyCMOTPEHbl  MOMEIEHUS,

YKOMIUIEKTOBAaHHbBIE CIICIMATM3UPOBAHHON MeOEeIbIo, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKON C
BO3MOXHOCTBIO MOJKIIIOUYEHUS K ceTu «MHTepHeT» M o0OecrieueHHeM JIO0CTyNa B IEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BATENBHYIO CPEly YHHBEPCUTETA.

HanmenoBanue moMenieHud It
CaMOCTOSITEILHON pabOThI
o0yJaromuxcs

OCHAILIEHHOCTh [TOMEIEHUH ISt
CaMOCTOATEBHON pabOTHI
o0yJarommxcs

IlepeueHp JTUIIEH3MOHHOTO
MPOTPaMMHOTO O0eCTICUSHUS

ITomenieHue it caMOCTOSTEIHLHOM
paboTHI 00yJaroniXCsl (IUTAITBHBII
3a1 Haydnoli Oubianorexn)

Mebenb: yaeOHas Mmebenn
Kommiexkt  cnenumann3upoBaHHOM
MeOeIH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMITBIOTEpHAs
TEXHHMKa C MOAKIIOYEHHEM K
MH(OpPMaLMOHHO-
KOMMYHHUKaIIMOHHOHN
«WHTEpHET» W JOCTYHOM B
IEKTPOHHYI0  WH(OpMAanMOHHO-
00pa3oBaTeNBHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3aluy,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
obopynoBanne, obecrneunBaromiee
JOCTYyn K  CETH  HHTEpHET
(mpoBoaHOE COETUHEHUE u
OecnpoBOJHOE  COEIUHEHHE IO
texHonoruu Wi-Fi)

CEeTH

Microsoft Windows;
Microsoft Office

IlomenieHre sl caMOCTOSATEIBHOMN
pabotsl o0y4aromuxcs (400c, 401c,
431c, 329¢)

Mebernb: yuebHas MeOeib
Kommnekt  crnenuanu3upoBaHHOM
MeOeH: KOMITBIOTEPHBIC CTOJBI
ObopynoBanue: KOMITBIOTEepHAS
TEXHHKAa C TOAKIIOYCHHEM K
WHPOPMAITMOHHO-
KOMMYHHMKaIIMOHHOM
«uTepHeT» ©  JIOCTYINOM B
SIEKTPOHHYI0  MH(OPMAIMOHHO-
00pa30BaTEeIBHYIO cpeny
00pa3oBaTeNbHON  OpraHH3alluy,
Be0-KaMepbl, KOMMYHHUKAIIHOHHOE
o0opynoBanue, oOecIeYnBaroIIee
JOCTYIl K cetu HUHTEPHET
(mpoBoTHOE COC/IMHEHNE u
OecrpoBOIHOE  COEIMHEHHE  II0
texHogorun Wi-Fi)

CETH

Microsoft Windows;
Microsoft Office




