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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHUILIHHDI

lens y4eOHOW AMCIUIUIMHBI COCTOMT B (OPMUpPOBAHWUM Y CTYJACHTOB 3HAHUH O
(dyHIaMEHTAIBHBIX OCHOBAX MPOIIECCOB MEPEHOCA B PU3UKO-XUMHUUYECKUX CUCTEMAX, 00 UX CBSI3U
C DJKOJIOTHEW, O COBPEMEHHBIX METOJIaX WX MaTEeMaTUYeCKOro OIKMCAHHWs, HW3YyYeHUEe U
MPaKTUYECKOE OCBOCHHUE HEKOTOPBIX METOJIOB M aJITOPUTMOB MaTeMaTHYECKOTO ONUCAHUS
MIPOIIECCOB MEpeHoca.

1.2 3agauyn AUCHUILIMHBI

® I/I3y‘lI/ITB @HSHKO'XHMH‘IGCKI/IG OCHOBBI SBJICHUM Ha Me}K(i)a?)HBIX rpaHunax, HMX
MATEMAaTHYCCKOC OITMCAaHHUC.
® HOJ'IyLII/ITB MMPEACTABIICHUEC O CBA3H OTHUX SIBIICHUI IEpEHOCa C MAKPOCKOIINYCCKUMU

CBOMCTBaMH MCM6paHHLIX CUCTCM, IPCACTABIIAIOIUMU UHTCPEC JI1 CCIIaPATHBHBIX TCXHOHOFHﬁ,
HCIIOJIb30BaHHA MeM6paH B OHCPICTUKE, MCIAUIIUHE U 1P. obnacTax.

. O3HaKOMUTBCA C MaTEeMaTHYECKMUMHU  METOJIaMHU, HCIOJIb3YEeMbIMU  IpHU
MOJICJTUPOBAHUH SIBJICHUN COPOIIMH U TIepeHoca BOIU3U MexK(pa3HbIX TPaHUILl.
. [Tosry4nTh HaBBIKH 3KCIIEPUMEHTAIIBHOTO UCCIICIOBAHUS SBJICHUN Ha MEX(pa3HBIX

I'paHHIlIax B MeM6paHHbIX CHUCTEMAX.

1.3 MecTo Aucuunjinubl (MOAyJisl) B CTPYKType 00pa3oBaTe/ibHOIi NPOrpaMMbl

HucuunnuHa «SIBneHus Ha Mex(da3HBIX TPaHUIIAX» OTHOCUTCS K 00s3aTeNbHOM 4YacTH
brnoka 1 "ucummmuael (Momyu)" ydeOHOTO miiaHa. B coorBercTBUU ¢ pabodnM ydeOHBIM
IUTAaHOM JIMCLUIUINHA n3ydaercs Ha 1 kypce. Bun mpoMekyTouHO# aTTecTaliu: SK3aMeH.

N3yuenue maHHOW IUCHUILIMHBI TPEAIIECTBYET H3YUEHUIO TaKUX JUCIUIUIMH, Kak
«MareMaTu4yeckoe MOJAETUPOBAHUWE U ONTHMHU3ALMS TPOIECCOB AIIEKTPOMACCONEPEHOCa B
IEKTPOXUMUYECKUX CUCTEMax» W «MeMOpaHHBIC TEXHOJOTMH B PEIICHUU SKOJOTHYCCKHX
po0eM».

1.4 Ilepevyens MIaHMPYyeMbIX Pe3yJbTATOB O0OY4YeHHUSs] MO JUCHUIIMHE (MOAYJI0),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJbTATAMHU OCBOCHHS 00Pa30BaTEJILHOM IPOrPAMMBI

WN3yyenne naHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBieHO Ha (OpMUPOBAaHUE Y
00yYaromuXxcs CIeTYIOIUX KOMIETEHIIHA:

KOZ[ 1 HAUMECHOBAHUE NHIAMUKATOPa

Pe3ynbTarhl 00yueHUs MO AUCIUILINHE
JIOCTHKEHUS! KOMITETEHIIMH

OIIK-1 Crnoco0eH BBINOJIHATE KOMIUIEKCHBIE JKCIEPUMEHTAJBHBIE M PacuyeTHO-TeOpeTHYEeCKHe
HCC/IeIOBAHUSI B M30paHHOW 00J1aCTH XMMHH WJIH CMEXKHBIX HAYK € HCHOJb30BAHHEM COBPEMEHHBIX
npudopoB, MPOrpaMMHOro odecnedyeHus 1 06a3 JaHHbIX NPo¢ecCHOHATBHOI0 HA3HAYEHMS

HOIIK-1.1. Nmeer cucremarndeckue | 3HaeT  Hauboyiee  aKkTyaJbHBIE  HANpaBICHHS  HCCIEIOBAHHUH
TEOpeTHYEeCKHe M IPAKTHYECKHE | COBPEMEHHON TEOPETHUECKOW M 3KCIIEPUMEHTAJIbHON XUMHH, OCHOBBI

3HaHUS B M30paHHOHW 0oOpacTH XMMUHU
WIA CMEXHBIX HayK, aHaJH3UpPYyeT
BO3HMKAIOIIUE B MPOLECCE HAYYHOTO

HCCIIeIOBaHUS MPOOJIEeMBl C  TOYKH
3peHust COBPEMEHHBIX HaYYHBIX
TEOpUH, OCMBICIMBAaeT U  JeJlaer

000CHOBaHHBIE BBIBOJIBI U3 HAYYHOH M
yueOHOI JuTepaTypsl

SIBIICHUM Ha MG)K(I)aSHI)IX rpaHuniax, ux MaTeMaTu4€CKOEC OIMMCAaHUEC

YMeeT aHaIM3UPOBATh BO3HUKAIOIIME B IIPOLECCE HAYYHOTO
WCCIIEIOBaHMUS IMPOOJIEMBI C TOYKH 3pPEHHS COBPEMEHHBIX HAaYYHBIX
TEOpHiA, eiaTh 0O0CHOBAaHHBIC BHIBOJBI Ha OCHOBE MH(DOPMAIUH U3
HAYYHOH M y4eOHO! TUTepaTyphl

Brnaneer 3naEMAMHU B m306paHHOM 00pacTH XUMHH MM CMEXHBIX HayK,
MaTEMaTHYECKUMH METOJaMH, HCIOJIb3yEMbIMH MPH MOJETUPOBAHUU
SIBJICHUH cOpOIMU M TIepeHoca BOJIN3U MeK(a3HBIX TPAHUIL

HOIIK-1.2. Hcnonb3yer
CYNIECTBYIOIIME ¥  pa3padarbiBacT
HOBBIE  METOJUKM  TOJY4YEHUS U
XapaKTepu3aluu BELLECTB u

MaTepUaJiOB I pEUICHHsS 3aJa4d B
n30paHHOW  00JacTH XWMHH — WJIH
CMEXHBIX HAYK

3Haer CYHIECTBYIOIIUEC METOJAUKHU IKCIICPUMECHTAJIbHOTO UCCIICJOBAHUA
SIBJICHHMI Ha MG)K(I)&SHI)IX I'paHullax B MeM6paHHI>IX CHCTEMaAX

YMeeT Ucrosib30BaTh TCOPETUYCCKHUE OCHOBBI TPAJUIIMOHHBIX U HOBBIX
pa3aeyioB XUMHHU JJId OKCIEPUMCEHTAJILHOT'O UCCIICIOBAaHU A SIBIICHUI Ha
Mem(bammx I'paHullax B M€M6paHHBIX CHUCTEMAX

BJ'Ia)IeGT 0a30BEIMH U pa3pa6aTHBaeT HOBBIC MCTOJWKH  IJIA
MaTEMaTHYECKOr0 OIMCAHUS SIBJICHUH Ha MG)K(baSHI)IX rpaHunax




KO)_I 1 HAUMCHOBAHUEC UHAUKATOPA
JOCTHXCHUA KOMIICTCHIIMNA

P€3yﬂbTaTI)I 06y‘{eHI/IH 10 JTUCLHUIITIMHE

HOIIK-1.3. Vcmons3yeT COBpeMEHHOE

obopynoBanue, MIPOTPaMMHOE
obecreuyeHue, npodeccroHanbHbIe
6a3bl JTaHHBIX u pacdeTHo-

TCOPETUYCCKUE METOAbl XHUMHUU [JIA
peuicHus HpO(l)eCCI/IOHaJ'ILHLIX 3a1a4

3HaeT MaTeMaTHIeCKHe METOMbI, HCIOIb3yEeMbIe TP MOICITHPOBAHUN
SIBIICHUN Ha MeX(a3HBIX TPaHMAIAX

YMeeT uconp30BaTh MpoQecCHOHaNbHbIE 0a3bl TaHHBIX M PacdeTHO-
TEOPETHYECKHE METO/Abl XUMHHU JUIS peIIeHHs NpodecCHOHATBHBIX
3aj1au

BrnaneeT HaBbikamu pabOTHI ¢ TPOPECCHOHANBEHBIMA 0a3aMu TAHHBIX U
PacUYeTHO-TEOPETUIECKUMHU MeToJlaMu JUTSt peieHus
npodheCCHOHATBHBIX 33134

OIIK-2 CnocoGeH aHAIN3UPOBaTh, HHTEPNPETHPOBATH H 00001IaTH Pe3yIbTAaThl IKCHEPHMEHTAJIbHBIX H
pacyeTHO-TEOPeTHYECKHX PA00T B H30paHHON 00,1aCTH XMMHH WJIH CMEKHBIX HAYK

HOIIK-2.1. IlpoBoauT KpUTHYECKUI
aHalM3  pe3yNbTaToB  COOCTBEHHBIX
9KCIIEPUMEHTAIBHBIX W pacdyeTHo-
TEOPETHUYECKUX PA0OOT, KOPPEKTHO HX
HUHTEPIPETHPYET

3HAeT NPHUHIMITBEI CAMOCTOSITECIBHON pabOTHI, OCHOBHBIC M HauboJiee
aKTyaJIbHbIe HaIlpaBJICHUS HCCleI0OBaHUI COBPEMEHHOMN
TEOPETUIECKOM M SKCIIEPUMEHTAILHOMN 3JIEKTPOXUMHUHU

YMeeT aHanM3MpOBaTh, MHTEPIPETUPOBATH M 0000IIATh pPE3yIBTATHI
SKCTIEPUMEHTAIBHBIX M PacCUCTHO-TCOPETUYECKUX PaboT, HCIONIB3YS
TEOPETHYECKHE OCHOBBI TPAJUIMOHHBIX M HOBBIX  pa3zieioB
3JEKTPOXMMHUH [IPU PEIICHUH MTPO(ECCHOHATBHBIX 33124

BnaneeT Teopneﬁ 1 HaBbIKaMM aHAJIn3a U UHTCPIIPETALINUN PE3YJIbTATOB
HpaKTI/I‘IeCKOI\/’I u TeOpeTH‘IeCKOfI pa60TbI B 00acT JJICKTPOXHMMHHU U B
HpO(bCCCI/IOHaJ'IBHOI\/’I JACATCIbHOCTHU

HOIIK-2.2. Dopmyupyer
3aKJIFOYECHUS U BBIBOJIBI 110 PE3yJIbTaTaM
aHanM3a  JIMTEPAaTYPHBIX  JIQHHBIX,
COOCTBCHHBIX JKCICPUMCHTAIBHBIX U
PACUETHO-TEOPETHYCCKHX  paboT B
n30paHHOW  o0JacTH XUMHH — WJIH
CMEXHBIX HayK

3HaeT OCHOBBI IOMCKa Hay4yHOU MH(OpManuu B pedepaTuBHbIX Oazax
JIAHHBIX

Ymeer (OpMyIMpOBaTH 3aKIFOYEHUS M BBIBOJBI IO peE3yJbTaTaM
aHaM3a JIUTePaTyPHBIX JaHHBIX, COOCTBEHHBIX IKCIIEPHUMEHTAIBHBIX U
pacueTHO-TeopeTuueckux  paboT B OOJACTH  COBPEMCHHOM
TEOPETUYECKON U SKCIEPUMEHTAIBHOMN 3JIEKTPOXUMUHI

Biianeer HaBbIKaMM IOMCKA U CUCTEMATH3allMU HayYHOH HHpOpMaLny,
paboThl ¢ HAYYHBIMHU CTAaThSIMU M JKypHalaMH B pedepaTUBHBIX 0a3ax
JAHHBIX

Pe3ynbraTel 00yueHHMs] MO TUCHMIUIMHE JOCTUTAIOTCS B paMKaX OCYLIECTBJICHUS BCEX
BUJIOB KOHTaKTHOM M CAMOCTOSITENIHOM pabOThl 00y4arOIIKXCsl B COOTBETCTBUH C YTBEPKICHHBIM
y4eOHBIM TUTaHOM. MIHTMKaTOPBI TOCTUKEHNSI KOMITETEHIIUH CUMTaI0TCs c(hOPMUPOBAHHBIMU MTPH
JIOCTUKEHUH COOTBETCTBYIOLINX UM PE3YyJIbTaTOB O0yUEHUS.

2. CTpyKTYypa M coiep:KaHue M CHHIIMHbI

2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMIIMHBI IO BHAaM padoT

OOmiast TpyI0EMKOCTh TUCHHIUIMHBI cocTaBisgeT 4 3aueTHbiX eauuui] (144 gaca), ux
pacripeielieHue 1o BUjaM paboT MpeICTaBICHO B TaOIHULIE.

Bun yue6HOI paboTh Bcero ®dopma o0yueHHs
YacoB OYHast
1 cemectp (dachl)

KonTakTHas pa6oTa, B TOM YHCJI€: 68,3 68,3
AynuTopHbIe 3aHATHS (BCEro): 68 68
3aHATHSA JIEKITMOHHOTO THITA 16 16
JlabopaTopHsble 3aHATHS 52 52
3aHsATHS CEMHUHAPCKOTro THIIA (CEMUHAPBI, TPAKTUYECKUE 3aHSITHS) - -
HNunas xoHTaKTHas pabora:
Konrpoinb camocrostesnsHoi pabotsl (KCP) - -
[TpomexyTtounas arrecranus (MKP) 0,3 0,3
CamocrosiTe1bHasi padoTa, B TOM YHCJIe: 49 49
CamocTodTeNbHOE U3yUeHHE Pa3/IenoB 10 10
[ToaroroBka J10KJa/10B, pedepaToB, MPE3EHTALNH 10 10
CamomnoaroroBka (mpopadoTKa 1 MOBTOPEHUE JIEKIIMOHHOTO MaTepralia u 10 10
yueOHBIX TOCOOMH, TOATOTOBKA K JTa0OPATOPHBIM 3aHATHSM )
[ToroToBKa K TEKyIIEMy KOHTPOIIIO 19 19
KoHTpoJb:




IToaroroBka K 9K3aMeHY 26,7 26,7

Oomasi Tpy10eMKOCTh gac. 144 144
B TOM YHCJI€ KOHTAKTHasi padoTa 68,3 68,3
3a4. efl 4 4

2.2 Copep:xanve TUCUMIIIIMHBI
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3/iesiaM AUCIUILTUHBL.
Pazaensl (TemMbl) AUCHUIUIMHBL, H3y4aeMbie B 1 ceMecTpe (ouHas hopma 0OydeHHs)

KosyectBo yacos
Ne HammenoBanwme paznenos (Tem) Ayzutopuas Bueaynurop
Bcero abota Has paboTa
JI 113 JIP CPC
1 2 3 4 5 6 7
1 |Crpykrypa Mex]a3HbIX IpPaHHUI] 28 4 - 12 12
2 |Merojp! uccnenoBaHus MexK(pa3HbIX TPaHHIL 28 4 - 12 12
3 |MogenupoBanue sBacHUN Ha MeK(a3HOM rpaHuIle 30 4 - 14 12
4 MexaHu3MBI CBEPXIIPEIeTIbHOrO IepeHoca B MEMOPaHHBIX 31 4 - 14 13
crcTeMax
HUmoezo no pazdenam oucyunaunam: 117 16 - 52 49
KoHTpoas camocTosarensHol padboTsl (KCP) - - - - -
IIpomexxyTounas arrectanus (MKP) 0,3 - - - -
IToaroToBKa K KOHTPOJIIO 26,7 - - - -
OO61mas TpyJ0eMKOCTh IO JUCIMILTHHE 144 - - - -

[Tpumeuanue: JI — nekuuu, [13 — mpaktudeckue 3anatus / cemunapsl, JIP — mabopatopHsie
sansitusi, CPC — camoctosiTenpHast paboTa CTyACHTA.

2.3 Conep:xanue pa3aesioB (TeM) THCHUTITHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

dopma
Ne Hanverosarne Coneprxanue paszena (TeMbl) TEKYIIEro
pa3zaena (TeMbl)
KOHTPOJIS
1 2 3 4
1 | Crpykrypa Crpyktypa Mex(]a3HBIX BHYTPEHHHMX © BHEmHUX Tparur | YO
MeX(}a3HBIX TpaHUI] HOHOOOMEHHBIX MeMOpaH. [IBoiHOW 3nektpudeckuit cioit (IDC).
Mukpo-, Me30- u  Makpomopsl. Ilonatume auddysnonHoro
norpannmyHoro  cimog  (JAIIC), npuumHBI €ro  TOSABJICHUS
(KOHIIEHTpAIIMOHHAS TIOJSIPU3AIINS) B AJIEKTPO- U OapoMeMOpaHHBIX
cucremax; KoHuenuuu Hepncra wu  JleBuua, CcOBpeMEHHbIE
NpEACTaBICHHUS 0 XapaKTepe IMepeHoca B IOTPAaHHYHOM CIIO€ pacTBOpa
2 Mertons! uccnenoanus | Umnenanc WOM. TeopeTuueckue # MpakTUYeCKHue acmekThl | YO
MeK(ha3HbIX TPaHHMIL uccienoBanusi TuapoduIbHO-ruapodoOHOro OanaHca MOBEPXHOCTH
ITyTeM U3MEPEHUs] KOHTAKTHOTO yIJla CMauyMBaHUsI
3 | MognenmupoBanue MopenupoBanue [I9C u cenektuBHoctu mnepeHoca. Ilpumenenue | KP,
SIBIICHUN Ha | MUKPOTE€TEPOr€HHOM MOJEIIH. OpnHoMepHble  HecTauoHapHble | YO
MesK(ha3HOM TpaHuIe MoJienH AneKTpouddy3rnoHHOro nepeHoca B 3-X cioiHoW obnacth
(memOpana + nBa nuddysuoHHBIX cnosi B pactBope). OOmas
¢dopmysmpoBka. MopenupoBaHHE BOJIBTAMIIEPHONH XapaKTEPUCTUKU
HMOM u XpOHONIOTEHIIMOTpaMM
4 | MexaHU3MBI CaepxmpeenbHbIi IepeHOC B MeMOpaHHBIX cHcTeMax, ocHoBHbIE | KP
CBEPXIPEIETHHOTO MEeXaHU3MBI
nepeHoca B

MeMOpPaHHBIX CUCTEMAaX




2.3.2 3aHATHSA CEMHUHAPCKOT0 TUNA (MIPAKTHYeCKUE / CEMUHAPCKHUE 3aHATHSI/

JabopaTopHble padoThbI)

JlabopaTopHbIe 3aHITHS

Ne HaumeHnoBanue paznena TemaTuxa sansTH/paboT dopMa TEKYLIEro
(Temsbr) KOHTPOJIS
1 |Crpykrypa mexdazsabix |[Iporpamma MGM: pacuer mapamerpoB JIOC, pacuer umncen|JIP
TpaHuLl nepeHoca 1oHoB B IOM
BoneramnepoMerpus, 3aBHCHMOCTh CyMMAapHOTO TOKa OT
CKauyka  IOTeHmuama Ha  MeMOpane.  IlaprmanpHas
BOJIETAMIIEPOMETPHSI, 3aBUCUMOCTh MAapIUAIBHBIX TOKOB
MPOTUBOMOHOB COJIM U TPOIYKTOB JUCCOLMAIMM BOJBI OT
CKauKa IoTeHIraia Ha MeMOpaHe
2 |Meronsl uccnenosanus ([Iporpamma «Mmmenanc». Pemenne npsimoit m oOparHoit|JIP
MeK(a3HbIX TPaHHIL 3aJau: pacyeT CIEKTpa MMIIEAAHCa M0 3aJaHHOW IUIOTHOCTU
TOKa M W3BECTHBIX INapaMeTpax CHCTEMBI; pacuyeT TOJIIMHBI
JIIC u3 sKCIepuMEeHTaIFHOTO CIIEKTPpa UMIIeIaHca
V3MepeHue yria cMauuBaHus Ha oBepxHocTH IOM
3 |MonaenupoBaHue OcBoeHMe MakeTa MporpaMm Jis pelieHus HecTanuoHapHbIX |JIP
SIBJICHUU Ha MeX(a3HO# |0MHOMEpHBIX 3a7ad 3JCKTPOIUuGGy3HUH 3IEKTPOIHTA Yepes3
rpaHuIe MeMOpaHy
IIporpamma «Bosbramnepomerpus». Pemenue mnpsMoil u
oOpaTHOM 3afay: pacdyeT CKayka MOTEHIMala 10 3aJaHHOU
IUIOTHOCTH TOKa U M3BECTHBIX MapaMeTpax CHUCTEMBI; pacder
tomuuHsl JATIC u3 sxcnepumenransHoil BAX
4 |MexaHU3MBI IIporpamma «XpoHonoreHuuomerpusi». Pemenue npsmon u|JIP
CBEPXIPEAEIHHOTO oOpaTHON 3afay: pacyeT CKayka IOTEHIMajla 10 3aJaHHOU
IepeHoca B MeMOpPaHHBIX |IUIOTHOCTH TOKa M M3BECTHBIX MApaMeTpax CHCTEMBI; pacdyeT
cUCTEMAX tonmuHbl AI1C u3 sxcnepumenrtanbHoi XI1
Wmnenanc NOM. IIpoBenenue U3MepeHuil npu
CBEPXIpeAETbHBIX INIOTHOCTSIX TOKA

3amura nabopatopHoit paboTsl (JIP), konTponsras padora (KP). Yerusiii onpoc (VO).

2.3.4 [lpumepHas TeMaTHKAa KypCOBBIX padoT
KypcoBble paboTbl HE IPEyCMOTPEHbI YUeOHBIM MJIAHOM

2.4 Ilepedyenb y4eOHO-METOANYECKOr0 Oo0ecneYeHHsl I CAMOCTOATEIbHOI PadoThI
o0y4yammxcs Mo AMCHUILIHHE (MOLYJII0)

Ilepeyens yueOHO-MeTOANYECKOTO O0ecTieYeHHs] AUCHUIINHBI 110
Ne Bug CPC BBINOJHEHHIO CAMOCTOSITEIbHON PadoThI

1 2 3

1 |CamocrostensHoe m3yuenue |Ponmyrun B.M. ®usukoxumus moBepxHOCTH. JlonronpynHenii: MHTEIEKT. —
pas3eiion 2008.-24 ¢

2 |TloaroroBka JOKJAIOB, MeToandeckue yKka3zaHHs [0 OPraHU3AIIH CAMOCTOSATEIFHONW paOOTHI.
pedeparo, npe3eHTaI MeToauyeckre yka3aHHs K BHITOJHEHHIO JTa0OPaTOPHBIX padoT.

3 |Camonoaroroska MeTtoaudeckre yKa3aHus 0 HAIHUCAHHUIO pedepaTos.
(mpopaboTKa U HoBTOpeHue | Y TBEPKIEHEI Kadeapoil pusnueckoi xumuu, mporokoa Ne 17 or 11.05.2017 r
JIEKIMOHHOTO MaTepuana 1 |MeToJudeckne yKa3aHMs K BBHIIOJHEHMIO J1aOOpPAaTOPHBIX pPaboT 1o
yueOHBIX TTOCOOUH, JTUCHHTUTAHE. Y TBepkKIeHBI Kadeapolt Gpu3ndeckoir XuMuu, mpotokos Ne 10 ot
MOATOTOBKA K 13.03.2018 1.
71a00PAaTOPHBIM 3aHATUAM)  |METOANYECKIE PEKOMEHIALMU K OPTraHU3aliK ay JUTOPHON M BHEAYAUTOPHOH

4  |TIoAroToBKa K TEKyLIEMY (camocTosTenpHOI) paboOTHI CTYyIEHTOB: MeToaudeckne ykazauus / coct. T.I1.
KOHTPOJIIO Cropoxenko, T.b. Ilounnox, A.B., becnmamo, H.B. Jloza. — Kpacuonap:

Ky®6anckwuii roc. yH-1, 2018. 89 ¢
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Y4eOHO-METOAMYECKUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYYaIOIIUXCS W3
qKcila MHBAINW/IOB U JIUI] C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 310poBbs (OB3) npenocrasustorcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

JUist 1 ¢ HApyIIEHUSIMH 3PEHHS:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jjig U1 ¢ HapyIIeHUsIMU CITyXa!

— B mieyaTHoM hopme,

— B hopMe IIEKTPOHHOTO TIOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
oOyyarouuxcsi.

3 Oo0pa3oBaTejbHBIC TEXHOJIOIMH, NPHMEHsieMble NPH OCBOCHHUHM JHUCHHUILIHHBI
(Mmonxy.Jist)

B xome wu3yueHMs OUCHMIUIMHBI IPEIyCMOTPEHO MCIIOJIB30BaHME  CIIEAYIOIIUX
00pa30BaTeNbHBIX TEXHOJIOTUHN: JIEKIWHU, JTAOOpAaTOpHBIC 3aHITHSA, CAMOCTOSTENbHas pabora
CTYJCHTOB.

KoMneTeHTHOCTHBIA MOAXO0J B paMKax MpenojaBaHusl IJUCLHMIUIMHBL peallu3yercss B
UCIIOJIb30BAaHUU MHTEPAKTUBHBIX TEXHOJIIOTUH U aKTUBHBIX METO/10B (Ipo0iieMHas JeKius, padbora
B MaJIBIX TPYIIAax) B COYETAHNHU C BHEAYTUTOPHOM paboToii.

WHdpopmalMOHHbIE  TEXHOJOIMM, IPUMEHSEMble TP  HU3YyYEHUM JAUCLHUILIMHBL:
UCTIONB30BaHUEe  HMHOOPMAIIMOHHBIX  PECypcoB,  JTOCTYNHBIX B WH(OPMALHUOHHO-
TEJIEKOMMYHHUKAI[MOHHOM ceTu VIHTepHeT.

AnantuBHbIe 00pa30BaTENIbHBIE TEXHOJIOTUH, IPUMEHAEMBbIE IPU U3YUEHUN JUCIUILINHBI
— U1 JMIl C OIPaHMYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbsl IPEIyCMOTpEHAa OpraHu3alus
KOHCYJIbTAIMil C NCIOJIb30BAHNUEM JIEKTPOHHOMN MOYTHI.

4 OueHoyHble CpeACTBa JUIA  TeKyllero KOHTPOJS  YCIeBAeMOCTH M
MPOMEKYTOYHOM aTTeCTALNH

OrneHouHble cpelcTBa MNpeJHAa3HAYeHbl Ul KOHTPOJIE M OLEHKH 00pa30BaTeNbHBIX
JOCTHXKEHUI 00y4aroluxcs, OCBOMBIIMX IPOTrpaMMy Y4YeOHOM AMCHMILUIMHBI «SIBIIeHUS Ha
Mex(dazHol rpaHuLe».

OneHouyHbIE Cpe/ICTBA BKJIIOYAIOT KOHTPOJIbHBIE MaTEpUasbl JUIsl POBEACHUS TEKYIIETO
KOHTpOJS B (popMe yCTHOro ompoca, 00CYXKIEHHs JTUCKYCCHOHHBIX BOIPOCOB, KOHTPOJBHBIX
paboT, 33a71a4 ¥ UHIUBUAYAJIbHBIX 33JaHUN CTYJIEHTOB U IIPOMEXYTOUHOM arTecTanuu B opme
BOIIPOCOB K DK3aMEHY.



CTpyKTypa OLEeHOYHBIX CPEICTB JJIf TeKylleil U MPOMeKYTOYHOH aTTecTaluu

KO}:{ 1 HAMMCHOBAHUC

Pe3ynbraTel 00y4yeHus

HanMeHnoBanme o1ieHOYHOTO CpeacTBa

Brnageer nHaBbikamMu pPaboOTBHI C
po¢ecCHOHATBHBIMH 6azamu
JIaHHBIX i pacyeTHo-
TCOPETHYCCKUMH METOJAMH JUISI

Ne HHAkaTOpa (B cooTBeTcTBUH C 1. 1.4) Texymumit Hposesiyrosas
m/m | (B COOTBETCTBUHU C II. 1.4) KOHTPOJIb aTTecTalus
HOIIK-1.1. Hmeer | 3naer Hambonee akTyanbHbie | YO Bormpoc Ha 3x3aMeHe
cUcTeMaTHYeCKHe HarpaBJeHUs nccIIeJOBaHUH 1-4
TEOPETUYECKHE U | COBPEMEHHOH TEOPETUYECKOU H
MIPAaKTUYECKUE 3HAHUA B | SKCHCPUMCEHTAIBHON XUMHUH,
n30paHHON oOpacTé | OCHOBHI SBJICHHH Ha MeX(a3HBIX
XAMHAHA WIA CMEXHBIX | TpAaHHWIAX, WX MaTeMaTHYECKOe
HayK, aHATM3UPYET | ONHCaHHE
BO3HHUKAIOIIHE B
nporiecce Hay4HOTO | YMECT aHAIIM3UPOBATh
uccaenoBanus npobiempr | BOSHMKAIOMINC B nponecce
c TOUYKH 3penust | HAYIHOTO HCCIICTOBAHUS
1 COBPEMEHHBIX ~HAyYHpIX | TPOOIEMBI  C  TOUKH SpeHITA
TeopHii, OCMbIC/IBaeT 1 | COBPEMCHHBIX HAYYHBIX TCOPHIA,
JeaeT 000CHOBAHHBIE JC1aTh 000CHOBaHHbBIE BbIBOJIbI HA
BBIBOZbI M3 HAy4HONl n | OCHOBE HHPOPMALIUU U3 HAYIHON
y4eOHOH TUTEepaTyphl. ¥ y4eOHOIT TUTePaTyphI
Brnageer 3HaHWAMHU B W30paHHOM
06paCTI/I XUMHHU HWJIH CMECXKHBIX
HayK, MaTeMaTU4YCCKUMU
METOAaMH, HCIOJB3YEMbIMU IIpU
MOJIEJINPOBAHUY SIBJICHUM
copOuMu W mepeHoca BONW3U
MeK(ha3HbIX TPaHHIL
HOIIK-1.2. Ucnonp3yeT | 3HaeT cymiecTBylomue mMeronuku | YO Bonpoc Ha sk3aMeHe
CYIIECTBYIOMINE 1 SKCIIEPUMEHTAILHOTO 5,11,12,16
pa3pabaTbIBacT HOBEIC WCCIICIOBAaHMUA  SIBICHWHA  Ha
METOJIMKH MTOTyYCHHS U Mexpa3HbIX rpaHUIax B
XapaKTepu3aIiu MeMOpaHHBIX CHCTEMaX
BEIIECTB M MAaTEPHAIIOB
JUISL peLICHHSI 3324 B Ymeer HCIIOJIb30BaTh
M3GpaHHOI 0671acTH TEOpPETHICCKHE OCHOBBI
XUMUH I CMEKHBIX TPaIUIIMOHHBIX W HOBBIX Pa3/IelIOB
2 HAyK XUMHHA TSI 9KCTIEPUMEHTAIEHOTO
WCCIICIOBaHMUA  SIBICHWHA  Ha
MexpasHbIX TpaHuIax B
MEMOpPaHHBIX CHCTEMax
Brnaneet 0a30BBIMUI u
pa3pabaTbIBacT HOBBIE METOIHMKH
JUISL MaTeMaTH4YeCKOTO OMHCaHMs
SIBTICHUI Ha MeK(pa3HbIX
rpaHuLax
HOIIK-1.3. Hcnoms3yeT | 3Haer maremaruueckue metonsl, | YO, KP Bormpoc Ha 3x3aMeHe
COBPEMEHHOE HCTIOJIb3YEMBIE nmpu 7-10
obopynoBanue, MOJICIMPOBAaHUM  SIBJIGHUH  Ha
NIPOTPaMMHOE MeX(}a3HbIX TpaHUIIaX
obecrieueHue,
npodeccroHanbHple Gaspr | Y MEET HCIIOJIB30BAT
JAHHBIX W PACYETHO- npodeccnonansHbIe 6a3bl JAHHBIX
3 TeopeTHyecKrne MeToabl | 1 PacYeTHO-TEOPETHICCKIE
XUMHM i pelreHps | METOIBI XHMHH JUIs  PCIICHHS
PO eCCHOHANBHBIX npodeccHoHANBHBIX 3a/1a4
3ajad.




peueHus podeCcCHOHANBHBIX
3aja4
HOIIK-2.1. ITpoBoaut 3HaeT NPUHLUIIBI KP Bompoc Ha 3x3aMeHe
KPUTUYECKHUI aHAIN3 CaMOCTOSATENLHOM paboThI, 6, 13-15
pe3yiIbTaToB OCHOBHBIEC U Hanboee
COOCTBEHHBIX aKTyaJIbHbIC HallpaBJICHUs
9KCTIEPUMEHTAIBHBIX U UCCIeJOBaHUH COBPEMEHHOM
PacUeTHO-TEOPETHIECKHUX | TEOPETHUECCKON U
paboT, KOPPEKTHO UX IKCHEPUMEHTAIBHOM
HHTEPIPETHPYET 3NEKTPOXUMHHU
YMeeT aHanu3upoBars,
HHTEPIPETHPOBATH U 0000IIATh
pe3yIbTaThl SKCIIEPUMEHTAIBHBIX
U PaCYETHO-TEOPETUUECKUX
paboT, HCTIONB3YSI TEOPETHYCCKIE
OCHOBBI TPaIUIHOHHBIX 1 HOBBIX
Pa3aeroB AIEKTPOXUMHH MIPU
pelieHrH IpoQecCHOHATBHBIX
3a1aq
Bnageer Teopuei 1 HaBBIKAMU
aHaJIM3a ¥ UHTEPIPETALUH
pe3yJIbTaTOB NPaKTUYECKOU U
TeopeTH4IeCKOi paboThI B
4 00J1aCTH 3IEKTPOXUMHUH U B
npo¢heCCUOHATBHOM
JIeSITeIIbHOCTH
HOIK-2.2, 3HaeT OCHOBBI TOUCKA HAYYHOM
nHpopmanum B pedepaTuBHBIX
Dopmymupyet 0a3ax JaHHBIX
3aKJIIOUCHHUS U BBIBOJIBI
10 pesyJIbTaTaM aHalu3a | Vyeer GOpMyIHpPOBATH
JUTEPATyPHBIX NAHHBIX, 3aKJIF0UYEHHUS U BBIBOJIBI 110
COOCTBEHHBIX pe3ynbTaTaM aHaIHu3a
SKCHCPUMEHTAIILHBIX H JIUTEPATyPHBIX NAHHBIX,
PaCUYETHO-TEOPETHUECKHX | ¢oGCTBEHHBIX
paboT B 30paHHOM SKCIIEPUMEHTAIBHBIX U PACUCTHO-
00/1aCTH XUMHH HITH TEOpeTHIECKUX paboT B 00IaCTH
CMEKHBIX HAyK COBPEMECHHOW TECOPETUIECKOH U
IKCIIEPHUMEHTAIBHON
IMEKTPOXUMHUH
Brageet HaBbIKaMHU MMOUCKA H
CHCTEMAaTH3aL[M1 Hay4HOH
nHpOpManuu, paboTH ¢
Hay4YHBIMH CTATBIMH U
KypHaJlaMu B peepaTHBHBIX
0a3ax JaHHBIX
Bonpocs! pu1s1 yeTHoro onpoca no teme «CTpykrypa Meax@asHbIX FpaHUID
1 CtpykTypa BHEIIHUX MeX(a3HbIX IPaHUI] HOHOOOMEHHBIX MEMOpaH.
2 CtpykTypa BHYTpEHHHX MeX(a3HbIX IPaHUI] HOHOOOMEHHBIX MEMOpaH.
3 JIBoitHo# anexTpuueckuii cimoit (JIDC). Moaenu cTpoeHHsl ABOWHOTO AIEKTPHUUIECKOTO
CTpOSL.
4 [Tonstue o nuddy3nonnom cnoe: cioit Hepucra, nmonHas Tonmunaa Audy3uOHHOTO CIIOs,
TUIPOJAVMHAMUAYECKUI ITOTPAHCIION.
5 Pacnpenenenue nop MemOpaHs! 0 paanycaMm. MHUKpo-, Me30- 1 MaKpOIOPBHI.
6 HpI/I‘{I/IHa N3MCHCHHUA KOHICHTPAUHU IJJICKTPOJIUTA BO3JIC TI'PAaHHUIIBI MCM6paHa/ pacTBOp

IpU NPOTEKaHWU TOKA; TPAHUYHOE YCIIOBUE NPU MPOTEKAaHUHM TOKa yepe3 MeMOpaHy U BBIBOJ
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BBIPAKECHUM 11 TPAHUYHOM KOHIEHTPALMK U IIPEIEIbHOM TIIOTHOCTH TOKA.

7 VYpasuenue [Iupca.

8 Tonkass crpykTypa nudQy3noHHOTO CJIOS MPU MPOTEKAHWU CBEPXIPEACIIBHOIO TOKa:
pemienue ypasHeHuii HepHera-Ilnanka u Ilyaccona.

Bonpocsl 1151 yeTHOTro onpoca 1no teme «MeToabl uccjie0BAHUA MeK(pa3HbIX TPAHUID

1 [TonmyyeHne CIEKTPOB ANEKTPOXUMHUYECKOTO UMIIEIAHCA.

2 OcHoBHbBIE TApaMeTphl, IMOJy4aeMble M3 CIEKTPOB AJIEKTPOXUMHUYECKOTO HMIIEIaHCA:
nepeHanpsHKeHne Ha OUIOIIIPHOM rpaHulle, TPOTEKaHNE XUMUYECKUX PEaKIIHH.

3 KoopauHatsl, B KOTOPBIX MOYKHO M300pakaTh crieKTpbl DX

4 AmnmapaTtHoe 0(h)opMIIEHHE METOIa.

5 Nwmnenanc BapOypra, umnenanc ['epurepa.

6 Pacnipenenenue ckopocTel TeUEHHUs KUAKOCTH B KaHaje MPU HCIOJIb30BAHUU YCIOBHN
MPWINIAHUS U IPOCKANIb3bIBAHUS KHUIKOCTH Y CTEHKU

7 I'uapodoOHOCTh TOBEPXHOCTH U €€ B3aUMOCBS3b C (PU3NUYECKUMHU BEIMYMHAMU aAre3ueit
Ha TpaHUIle pa3/esia u Kore3ueil Marepuana, yrioM CMadyluBaHusl.

8 OCOOEHHOCTH TEOPETHYECKOTO OMHMCAHUS M MPAKTUIECKOTO M3MEepeHHs THIPO(OoOHOCTH
reTepOreHHOM MOBEPXHOCTH.

9 OcobenHocTtH onpeaeneHus: THAPO(HOOHOCTH IIOBEPXHOCTH MEMOPaH.

IIpumep 3a1a4 AJ151 KOHTPOJIbHOM PadoThI Mo TeMe «MoaeaupoBaHue siBJeHUI Ha
MeK(pa3HOU I'PaHULIE»

1.1 B mjockoM KaHalle 3JIEKTPOAMAIN3aTOpa CKOPOCTh Te4YeHHs pacTBopa 1,6 cm/c,
paccrostaue Mexxay Memopanamu 0,8 mm. PaccunTarh najenue naBieHus 1 00bEMHYIO CKOPOCTb
pactBopa B KaHaie mupunoit 40 cm. [TocTponTh KOHIIEHTPAIIMOHHBIN MPOQUIIb U HANUTH CTENIEHb
obecconrBaHus pacTBOpA B cedeHuu Ha pacctosiuuu 40 cM OT BXoJ1a B KaHall. Paccunrarh pacxon
3JIEKTPOPHEPrUH, HEOOXOMUMOil s monydenns 1 M° 0OecconeHHOH BOJBI; y4ecTh BKJIAbI,
IpUXOAdIIMeECs] COOCTBEHHO Ha 3JIEKTPOJUAIN3 U Ha pabdoTy Hacoca. [IpuHATH, YTO OCHOBHBIM
KOMIMOHEHTOM pactBopa siBnsiercst NaCl (D= 1,6 10—5 cm?/c, A = 10-2 cm?/c, co= 0,02 Monb/n);
Yrcia mepeHoca MPOTHBOMOHOB Yepe3 aHWOHO- U KaTHOHOOOMEHHYI0 MeMOpaHsb! npuHsTh 0,95,
k1 Hacoca 0,6. Pacxon anektposnepruu B pacyere Ha 1 yac paboTsl annapara (B Brxuac) paseH:

Ha OJ1: AED=1U, rae I — cuia Toka B A, a U — HanpshkeHHe Ha BceM anmnapare B B,
Ha nepekauky: Apomp= Ap W/mp, rae A p — nagenue nasnesns 8 H/m%, W — oObemHas
CKOPOCTh B M>/ac, a p — KIIJ Hacoca.

1.2 OnpenenuTe MUHUMATIBHYIO JUIMHY KaHasla 00€CCOIMBAHUS 3JIEKTPOIUAIN3aTopa, Ha
KOTOpPOM JIOCTUTAeTCsl cTeneHb odecconuBanus 50 %, ecau

. yucna nepenoca = 0,98;
. MexxMeMOpaHHoe paccrosiuue = 0,45 mwm;
. CKOpPOCTh T€UEHHS pacTBopa 3,2 cM/c;

CuuTtatb, YTO B PaCTBOPE UMEETCS TOIBKO HATPUI-XJIOP.

1.3. laH 371eKTpoANalIM3HbIH ammapar, coaepkantuii 100 mapHbIX kamep.

MesxmemOpanHoe paccrostaue = 0,5 MM.

Jnuna kanana 60 cMm.

Pazmep memOpans! 60 Ha 40 cm.

Onpenenutb NTPOU3BOAUTENBLHOCTh ammapara, MpU KOTOPOH CTeNeHb O0eCCOIMBaHUS
nocruraetcs paBHoit 60 %. HyxHo HalTH cKOpOCTh paboThI anmnapara.

1.4 TpeGyeTcst CHPOEKTHPOBATH NEKTPOIUATU3HBIN anmnapaT, KOTOphlid Obl obecreunBal
80% obecconrBaHus pacTBOpa XJIOpUIa HATPUSI.

Pazmep memOpan 60 Ha 40.

Paccrosinue mexny memopanamu = 0,4 MM.
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Anmnapat A0JKEH UMETh MTPOU3BOAUTEIBLHOCTD 2 M/gac.
Haiitu yncio nmapHeIX Kamep B anmapare.

1.5 TpeGyercst CIpOEKTHPOBATH ANEKTPOIUATU3HBIN anmnapaT, KOTOphId Obl 0OecreunBal
80% obecconuBaHMsl pacTBOpa XJ1opuaa HaTpus. VI3BecTHO, 4TO IIpU CKOPOCTHU TEUEHUS )KUKOCTH
2 cm/c Ha kaxapIx 10 cM AuHBI KaHala KoHIeHTpanus yosiBaeT Ha 20%.

[Iupuna memOpan 40 cm.

Paccrosaue mexay memoOpanamu = 0,4 MM.

Armmapat J0JKEH UMETh TPOU3BOAUTEIIBHOCTD 2 M3/4ac.

Haiitu nnuny kaHaia o0eccoMMBaHMs U YHCIIO MTAPHBIX KaMep B amrmapare.

Bomnpoce! 111 KOHTPOJILHOM padoThI 110 TeMe «MoaeMpoBaHue ABJIeHU HA Mex(a3HOT

rpaHuie»

1 CyTtb MeToaa BosibTamnepomeTpun. Ero annaparyproe odopmieHue.

2 Y4acTku, Ha0JIt01aeMbIe Ha BOJIbTAMIIEPHBIX XapaKTEPUCTHKAX.

3 OcHoBHbIE TIapaMeTpbl MEMOPAHHOW CHUCTEMBI, KOTOpPHIE MOXHO OIpPEIeIUTh U3

BOJIbTAMIIEPHOM XapaKTEPUCTUKH: MPEIEIbHBIN TOK, IEPEX0/] B CBEPXIIPEIEIBHOE COCTOSTHUE.
CrniocoObl onpeiesieHHs IPeeabHOr0 TOKA.

PexxuMbl pa3BuTHI 2IEKTPOKOHBEKINH 10 PyOuHImTeitHy-3anpumany u JlyxuHy-Muiryk.
CyTb MeTOAAa XpOHONIOTEHIIMOMETPUH. M3MepsieMble B HEM BEIMUYUHBL.

[IepexonHoe Bpems Ha XpOHOIIOTEHIIMOIPAMMaX.

VYpaBuenue Canpa.

Ot yero 3aBUCUT (POpPMA HAYAITBHOTO YYaCTKa XPOHOIIOTEHIIHOTPaMM?

O© oo ~NO O

Bomnpocsl 111 KOHTPOJIbHOMH padoThl O TeMe «CBepXIpeaebHbII epeH0c B MeMOPAHHBIX
CHCTEMAaX, OCHOBHbIE€ MEXaHU3MbI»

1 ConpspkeHHasi KOHBEKIIMS: TPaBUTALMOHHAS U AJIEKTpUYECKasl.

2 Mexanu3m 000uX BUOB CONPSKEHHOW KOHBEKIIMH; YCIIOBUS, P KOTOPBIX PEATU3yeTCs

TOT WM WHOW BUJ KOHBEKIMH (pOJIb 3HAYCHHH KOHIICHTPAIMU U CKOPOCTH BBIHYKIECHHOTO

TEUYEeHUsI pacTBOpa, MEKMEMOPAHHOTO PACCTOSHUS, CBOMCTB IIOBEPXHOCTH).

3 Kpurepuu I'pacroda, Panest u Puuapacona.

4 DNeKTPOKUHETUYECKUE SIBICHUA. Y paBHeHHE CMOIyXOBCKOTO.
5 DIEKTPOOCMOC IIEPBOIO U BTOPOT'O poJa.

6 MexaHn3MBbl AJIEKTPOKOHBEKIIUU B MEMOPaHHBIX CHCTEMAX.

3aqTeH0'3K3aMeHaHI/IOHHbIe MaTepuaJibl 1Jisd l'lpOMe)KyTO‘lHOi/i arrecranmumn

(3x3ameH)
Bomnpocsl k 3k3amMeny:
1 CtpykTypa Mex(a3HbIX BHYTPEHHHUX W BHEIIHUX TpaHUI] MOHOOOMEHHBIX MeMOpaH.
JBoitnoit anexktpuueckuii cioit (JJ9C). Mukpo-, Me30- 1 MaKpOTIOPHI.
2 MonenupoBanue JI9C u cenekTUBHOCTH nepeHoca. [IpuMeHeHrne MHKpOreTeporeHHoM
MOJIEJH.
3 [Monatue muddysnonnoro norpanuynoro cios (JAIIC), nmpuuuHBl €ro mosBIEHHUS B

MEKTpo- W OapoMeMOpaHHBIX cucTemax; KoHmeniuu Hepucra u JleBuya, COBpeMEHHBIE
MPEJCTABICHUS O XapaKTepe MePEeHOca B MOTPAaHUYHOM CJIOE PacTBOpa.

4 KonneHnTpannonHas monsipu3anus B dJeKTpoauannse. BeIBox ypaBHEHUS 1S TPEIeTbHON
IUIOTHOCTH TOKA.

5 OpHoMepHbIE HeCTallMOHApHbIE MOJAENTH 3JeKTpoauddy3nOHHOIO mepeHoca B 3-X
cJI0iHO# obnactu (MemOpaHa + nBa ¢ Gy3UOHHBIX ci0s B pacTBope). O01as hopMyIupoBKa.
6 MopenupoBanue BonbTaMnepHon xapakrepuctuku MOM.

7 MonenupoBaHie XpOHOIOTEHIIMOT PAMM.

8 Nmvnenanc MOM. MopenupoBaHue ¢ UCIIOIb30BaHuEM (Da3opoB.
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9 Nmnenanc MOM. MognenupoBaHue ¢ HMCHOJIBb30BAHUEM MAaTEMATHYECKOTO OMUCAHUS
XpOHOHOTeHHI/IOMeTpI/II/I.

10 Nmmnenanc MOM. DKBUBaIEHTHBIE CXEMEL.

11 Teopernueckrue ¥ MPaKTUYECKHE ACTEKTHI MCCIIEIOBAHUS TUAPOPUIBHO-THAPOPOOHOTO
OayraHca IMOBEPXHOCTH ITyTEM U3MEPEHHS KOHTAKTHOTO yTJla CMAaYMBaHUS.

12 DNEeKTPOHHO-MUKPOCKOIIMYECKUE U CIIEKTPOMETPUYECKUE METOJbl  HCCIIEIOBAHUS
MTOBEPXHOCTH.

13 CBepxmpeaenbHbIi MepeHoC B MEMOPAHHBIX CHCTEMAaX, OCHOBHBIE MEXaHU3MBI.

14 I'enepanms H+ u OH— noHoB 1 3ddexT s3K3anbTanum.

15 ['paBuTalIMOHHAsA KOHBEKLUS U 3JIEKTPOKOHBEKIIMS.

16 Meroasl momaudukanuu nosepxHoctu MOM s mpunmanus UM TpeOyeMbIX CBOWCTB:

nozasieHue resepannu nonoB H+ u OH—, ycuieHnune 351eKTpOKOHBEKIIUY.

IIpumep 3K3aMeHANMOHHOI0 OUJIeTAa:
DeepajibHOE TOCYIapCTBEHHOE 00pa30BaTe/bHOE YUpeKIeHHe BbICIIero 00pa3oBaHus
«Ky0aHCcKHii rocy1apCcTBeHHbINl YHUBEPCHUTET)
Xumus
DIEeKTPOXUMUS
Kadenpa pusndeckoii xumun
Jducuunimnaa «SIBjaeHust Ha MeR(pa3HbIX TPAHUIIAX»
JK3aMeHAUMOHHBIN OmiieT Ne 3
1. [Tonstue quddysuonnoro norpanuynoro cios (AI1C), mpuuuHbl €ro nosBICHUS B
IEKTpO- U OapomMeMOpaHHBIX cHcTeMax; KoHmenuuu HepHcra w JleBHuya, COBpEeMCHHBIE
MPEJICTABICHUSI O XapaKTepe MepeHoca B MOrPaHUYHOM CJIO€ pacTBOPA.
2. I'eneparus H+ u OH— noHoB 1 3 pexT sx3anpranuu.

3aBenyronuii kageapoit N.B. ®anmna

Kputepun oneHuBaHus pe3yaibTaTOB 00yUeHUs!

Onenka Kputepun onleHHBaHHUS 10 IK3aMEHY
OLICHKY «OTJIMYHO)» 3aCIy>KUBAeT CTYJCHT, OCBOMBILNN 3HAHUS, YMEHUS,
KOMIIETEHIIMM U TeOpeTHUYECKUi MaTepuan 0e3 mpoOesoB; BHITOJHUBIINN
BhicoKuii BCE 3aJaHMsl, TMPEAyCMOTPEHHbIE Y4Y€OHBIM IUIAHOM Ha BBICOKOM
YPOBEHB 5% KaueCTBEHHOM ~YPOBHE; NPAKTHYECKHE HABLIKH po¢eCcCHOHATLHOTO
(oTmHuHO) MPUMEHEHUSI OCBOEHHBIX 3HaHMH chopmupoBaHbl. CTyaeHT CBOOOIHO
BJIaJIe€T TEOPETHYECKHMM MaTepualioM (3HaeT KaK OCHOBHbBIC, TaK U
crenu(puIecKre CUHTETUYECKNE METObI, a TAaKXKe MEXaHU3Mbl OCHOBHBIX
peakiyii) ¥ cnocoOeH CaMOCTOSITENIbHO PELIMTh SK3aMEHAIMOHHYIO 3aj1auy
OLICHKY «XOPOLIO0» 3aCIIy)XHBAeT CTYJEHT, MNPAKTUYECKU IOJIHOCTHIO
OCBOUBILIWI 3HAHUS, YMEHHUs, KOMIETCHIIMA U TEOPETUUECKUI MaTepuall,
Cpenuii y4ueOHble 3aJaHMsl HE OIIEHEHbl MaKCHUMaJbHBIM YHCIOM OaioB, B
yPOBCH <Ay OCHOBHOM C(OpPMHpOBAJ MpaKTUYecKHe HaBbIKHM. CTYIEHT XOpOILIO
(xoporo) BJIJICET TEOPETUYECKHMM MaTepuaioM, 3HaeT 0a30Bble CHHTETHYECKHE
METOJIbl M1 UMEET NPEJCTABICHNE O MEXAHU3MaX OCHOBHBIX CUHTETHUYECKU
BAKHBIX PEAKIIMH, CTOCOOEH CIPABUTHCS C IK3aMEHAIIMOHHOM 3a1auel IpH

HE3HAYUTEJIbHOM OMOIIM CO CTOPOHBI IPENOIABATENS
OLICHKY «YHAOBJICTBOPUTEJBHO» 3aCIYyKUBAaeT CTYIEHT, YacTUYHO C
IToporossIii npoOeaMy OCBOMBIIMI 3HAHUS, YMEHHUS, KOMIIETEHIIUN U TEOPETHUECKUN
YPOBEHB «3» MaTepual, MHOrMe y4yeOHble 3aJaHus MO0 HE BBINOJHWI, JHOO OHHU
(YIOBIETBOpUTE | OLIEHEHBl YHCIOM OayioB OJIM3KUM K MHUHUMAJIbHOMY, HEKOTOpbIE
JIBHO) IpaKTUYeCKHe HaBbIKU He cdopmupoBaHbl. CTyAeHT 3HaeT 0a30BbIe
CUHTETHYECKHE METOJbl, OJIHAKO IUJIOXO pa3dupaeTrcsi B CHelMPHUUECKHX
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METO4aX U MCEXaHHU3MaX OCHOBHBIX peaKHHﬁ, C pr,HOM CHpaBJISICTCSI C
SK3aMEHAllMOHHOM 3aJayedl MpU CYHIECTBEHHOM ITOMOIIM CO CTOPOHBI
Mpeno/iaBareis

OILICHKY «HE€YAO0BJECTBOPUTEJIBbHO>» 3aCITY>XUBACT CTYACHT, HC OCBOUBIIHI
3HaHUA, YMCHHA, KOMIICTCHLIUHU U TeOpeTI/I‘-IeCKI/Iﬁ Marcpual, y‘-IGGHbIe

MuHUMaIbLHBIN
OBEHB «2% 3a/IaHMsl HE BBINIOJIHWI, NPAKTUYCCKUE HABBIKM HE C(HOPMUPOBAHBIL
(H}épz[OBJ'IeTBO " CTymeHT He CHOoCOOCH pEIUTh SK3aMEHAIMOHHYIO 3a/Jady Jaxke C
yT CIIbHO) p MOMOIIBIO MPENOAaBaTENS U TJIOXO0 BIAJACET TEOPETUUECKUM MaTepraIioM

(HaONIOJAIOTCST  CYIIECTBEHHbIE OINMOKM TpPU OOCYXKIEHHH 0a30BBIX
CHHTETUYECKUX METOJIOB)

Kpurepun oneHuBaHus 3aHATHS ¢ pellIeHUEM 3a/1a4

OneHka «omauuHo» BBICTABISETCS, €CIIM CTYJEHT UMEET IIyOOKHe 3HAHUS y4eOHOro
MaTepuaia 1Mo TeMe MPAKTHYECKON pabOThl, MOKA3bIBAET YCBOCHUE B3aUMOCBS3H OCHOBHBIX
MOHSTUHM, UCIOJIB3YEMBIX B pabOTe, CMOT OTBETHTh Ha BCE YTOUHSAIOIIME M JOMOJTHHUTEIIbHBIC
BOIpochl. CTyJE€HT AEMOHCTPUPYET 3HAHUSI TEOPETHUECKOTO0 M MPAKTUYECKOTO MaTepuaia Io
TeME€ MPAKTUYECKON pPabOThI, OMpEAENseT B3aUMOCBS3M MEXKIY IOKa3aTelsAMH 3a1adyd, JaéT
MPaBUJIBHBIN QITOPUTM PEILICHHUS], ONPEACNSIeT MEXAUCIUIUIMHAPHBIE CBSI3U IO YCJIOBHIO
3aaHus.

OneHka «xopouio» BBICTABISETCS, €CIH CTYJICHT MOKa3al 3HaHHE y4eOHOro Marepuana,
YCBOMJI OCHOBHYIO JIMTEPATYPY, CMOT OTBETUTH IIOYTH IOJIHO HA BCE 3aIaHHBIE JONOJHUTEIbHBIE
U yTOUHsIOUIME BONpochl. CTyAEHT JEMOHCTPUPYET 3HAHUSI TEOPETUUYECKOIO U MPAKTUYECKOTO
MaTepuaiga IO TEeME INPaKTHYECKOH pabdoThl, IOIMyCKas HE3HAYWTEIbHBIC HETOYHOCTH TIPH
pelIeHUH 3aJia4, UMesl HEMOJIHOE MOHMMAHHE MEXIUCUMUIUIMHAPHBIX CBS3€H MPHU MPaBUIbHOM
BBIOOpE AIrOpUTMa PEIICHUS 3a/1aHHS.

OueHka «y0oe1emeopumebHo» BbICTABISIETCS, €CIIA CTYICHT B LIEJIOM OCBOMJI MaTepual
MPaKTUYECKON pabOThI, OTBETHJI HE HA BCE YTOUHSIOIINE U JOTOJHUTEIbHBIE BOMIPOCHL. CTyIeHT
3aTPYIHAETCA C IPAaBUJIBHOM OLIEHKOM TPEMIOKEHHOW 3aJaud, JAAa€T HEINOJHBIA OTBET,
TPeOYIOIMI HABOJANIMX BOIMPOCOB TMPEMOAaBaTelisi, BBHIOOpP aJropuTMa pEIICHUs 3aJauu
BO3MOXEH ITPU HABOJSIIMX BOIPOCAX MPEIOJABATEIS.

OueHka «HeyooenemeopumenvHo» BBICTABISICTCS  CTYJIEHTY, €CIH OH HMEET
CYILIIECTBEHHBIE TPOOENbl B 3HAHHUSIX OCHOBHOTO YYEOHOTO Marepuaia MpakTHYeCKOW padoThl,
KOTOPBIN MOJIHOCTBIO HE PACKPBUI COJIEPKAHUE BOMPOCOB, HE CMOT OTBETHTh Ha YTOUHSIOIIUE U
JIOTIOJTHUTEIbHBIE BOMIPOCHl. CTyIEHT Ja€T HEBEPHYIO OIIEHKY CUTYaIlMH, HEMTPABUILHO BHIOUPAET
aJTOPUTM JIEVCTBUA.

Kpurepun ouennBanus pegeparon

O1eHKa «OTJIMYHO» — BBIIIOJHEHBI BCe TPeOOBaHMS K HANMCAHMIO M 3allluTe pedeparta:
o0o3HavyeHa npobiema U 00OCHOBAaHA €€ aKTyalbHOCTh, C/AETaH KPaTKUN aHAINU3 pa3iIMYHBIX
TOYEK 3pPEHHs Ha paccMaTpUBaEMYyIO MpOOJEeMy M JIOTUYHO M3JI0K€Ha COOCTBEHHAs MO3MIIMA,
chopMyIUpOBaHbl BBIBOJABI, TE€Ma pACKpbITAa IOJHOCTBHIO, BbIAEpKAH 00BEM, COOIIOJEHBI
TpeOOBaHUS K BHEIIHEMY O(OPMIIEHHIO, JaHbl TPAaBUWIbHBIE OTBETHl Ha JOMOJIHUTENbHBIC
BOIIPOCHI.

O1eHKa «XOpPOLI0» — OCHOBHBIE TPeOOBaHUS K pedepaTy U €ro 3alfuTe BHINOJIHEHBI, HO
IIPU ATOM JIOMYILIEHBI HEOUEThl. B 4acTHOCTH, UMEIOTCS HETOYHOCTH B U3JIOKEHUU MaTepHaa;
OTCYTCTBYET JIOTHYECKasl MOCIIE0BATEIbHOCTh B CYX/IECHUSX; HE BblJIEpkaH o0beM pedepara;
UMEIOTCS YIyIIEeHUs B 0)OpPMIIEHUH; HA JOTIOJIHUTEIBHBIE BOIIPOCHI MTPH 3allIUTE JaHbl HEMIOJIHbIE
OTBETHI.

OrneHka «y10BJ1eTBOPUTEIbHO» — UMEIOTCS CYIIIECTBEHHbIE OTCTYIUIEHUS OT TpeOOBaHUM
K pedepupoBanuio. B yacTHOCTH, TeMa OCBEIIEHA JIMIIb YAaCTUYHO; JOMYIIEHBl (DaKTHUYeCKHe
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OIIMOKK B coJep)KaHUU pedepaTa WM MPH OTBETE HA JOMOJIHHUTEIbHBIE BOIPOCHI; BO BpeMs
3alIUThl OTCYTCTBYET BBIBOJI.

OneHka «HeyI0BJIEeTBOPHUTEILHO» — TeMa pedepara HE pacKpbiTa, OOHApY>KHUBAETCS
CYLLIECTBEHHOE HEIOHUMAHUE IIPOOJIEMBI.

Kpurepun nuddepenuupoBsannoi onenku pegepara

Kpurepuu onenku MakcumMaltbHas OIICHKa B Oajiiax
JIOTMYHOCTD M3II0KEHUS
PackpsiTHe TeMbI
Hcnonp3oBanue mMupoKo HHPOPMAITMOHHON 0a3bl
Hamnune  cOOCTBEHHBIX  BBIBOJOB, OOOOIICHUIA,
KPUTHYECKOTO aHAJIN3a
Coburo1eHue NpaBuil LUTHPOBAHMUSI
[TpaBUIILHOCTE OOPMIICHHUS
Hroro: 15
13-15 0amwI0B — OTJIMYHO;
10-12 6aymoB — X0po1Io;
8-9 GamnoB - yJIOBIETBOPUTEIHHO;
0 GayTOB — HEYTOBJIETBOPHUTEIIHHO.

RPIN| W [ Wwww

Kpurtepun oneHuBaHus npe3eHTaluu

O1eHKa «omauYHO0» BHICTABIISCTCS CTYICHTY, €CIIH:

- IPE3EHTAIUsl COOTBETCTBYET TEME CAMOCTOSITEILHON pabOThI;

- o) OpMJICH TUTYJIBHBIH CIIAiJT C 3aT0JIOBKOM (TeMa, [IeJIH, IJIaH | T.11.);

- chopmynrpoBaHHAs TeMa SICHO U3JIOKEHA U CTPYKTYpPUPOBAHA;

- HCIOJIb30BaHbl Tpaduueckue u3o0paxkenus (dororpadum, KAPTHHKH H  T.IL.),
COOTBETCTBYIOILIE TEME;

- BBIJIEP)KaH CTHJIb, IBETOBAsi raMMa, UCIIOIb30BaHa aHUMAIHS, 3BYK; paboTa opopmiieHa
U TPEI0CTaBIIeHA B YCTAHOBJIEHHBIH CPOK.

O1eHKa «xXopouto» BBICTABISIETCS CTY/ICHTY, €CIIH:

- MPE3EeHTAIUs] COOTBETCTBYET TEME CaMOCTOATENbHON padoThl; 0(OpMIIEH TUTYJIbHBIN
CJaii/1 ¢ 3ar0JI0BKOM (TeMa, 1IeJd, TIJIaH | T.I1.);

- copMyIMpOBaHHAs TEMa SICHO M3JI0KE€HA U CTPYKTYPHUPOBAHA;

- UCIOJB30BaHbl Tpadpuueckue u3zo0paxeHus (pororpapuu, KapTUHKH U T.IL.),
COOTBETCTBYIOIIUE TEME;

- pabota oopmIIeHa U MPEJOCTABIICHA B YCTAHOBJIEHHBIN CPOK.

O1eHKa «Hey0oe1emeopumenbHoy» BbICTABIAETCS CTY/AEHTY, €CIIM paboTa HE BHINOIHEHA
WIN COJICPKUT MaTepHajl He TI0 BOTIPOCY.

Bo Bcex ocTanbHBIX cilydasx paboTa OLIEHUBAETCS Ha «yJOBJICTBOPUTEILHON.

Kpurepun oneHuBaHus pe3yabTaTOB YCTHOIO OIIpoca

OneHka «omauuno» CTaBUTCS, €CIIA CTYJEHT IIOJIHO M3JIaraeT marepuan (OTBEYaeT Ha
BOIPOC), J1a€T MpaBWJIbHOE OMNpENEICHUE OCHOBHBIX MOHSATHI; OOHapyKHBaeT MOHMMAaHUE
MaTepHalia, MOXKET 0OOCHOBAaTh CBOU CYXKJEHHUS, MPUMEHUTh 3HAHMUA Ha NPAKTHKE, MPUBECTH
HE0O0XO0JUMBbIE IPUMEPHI HE TOJIBKO U3 YUEOHHMKA, HO U CAMOCTOSITENIHO COCTABIIEHHBIE; N3JIaraeT
MaTepua MocieJ0BaTeIbHO U IPAaBIWIIBHO C TOUYKH 3PEHUS HOPM JIMTEPATYPHOTO S3bIKA.

OneHka «xopouio» CTaBUTCS, €CIOU CTYIEHT JIaeT OTBET, YJOBJIETBOPSIOLINII TEM Ke
TpeOOBaHUAM, YTO W JJIS OLEHKU «OTIMYHO», HO JOMycKaeT 1—2 OmMOKH, KOTOpBIE CaM XKe
UCIPABIISET, U 1-2 HemoueTa B OCIEI0BATENBHOCTH U SI3bIKOBOM O(DOPMIIEHUHU U3JIaraeMoro.

OneHka «yooenemeopumenvno» CTABUTCS, €CIM CTYJEHT OOHApy)XHBaeT 3HaHHUE U
MOHMMAaHNE OCHOBHBIX TOJIOKEHUH TaHHOM TEMBbI, HOT U3JIaraeT MaTepuas HElOJIHO U JJOMyCKaeT
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HETOYHOCTH B OTIPEICIICHUN MOHATHI WK (OPMYJIMPOBKE MPABUI; HE YMEET JOCTATOYHO TITyOOKO
U JI0Ka3aTelbHO O0OCHOBATH CBOM CYXJIEHHUS M MPUBECTH CBOU NMPHMEPHI; U3NIAraeT MarepHai
HETI0CJIeJ0BAaTEIbHO U JIOIYCKAET OIIMOKH B SI3BIKOBOM O(OPMIIEHUH H3J1araeMoro.

OneHka «HeyooenemeopumenbHo) CTaBUTCS, €CIIM CTYICHT OOHApYy>KMBAeT HE3HAHUE
OoJsibIIell YacTH COOTBETCTBYIOIETO BOMPOCA, JOMYCKaeT OMIMOKM B  (OPMYJIUPOBKE
OHpGI[eJIeHI/II\/JI H TIIpaBUJI, HCKaXarolnue HUX CMBICII, 6€CHOpH,Z[O'-IHO U HCYBCPCHHO H3JIaract
marepuas. OmeHka «2» OTMe4YaeT TaKHe HEIOCTaTKH B IOJITOTOBKE, KOTOPBIC SIBISIOTCS
CephE3HBIM MPEMATCTBUEM K YCIEIIHOMY OBJIaICHHIO MOCIEAYIONINM MaTepHaIOM.

Kpurtepuu oneHnBaHus pe3yJibTaTOB KOHTPOJBHBIX padoT

KonrtponbHast paboTa mpoBOAUTCS B MUCbMEHHOH (opme.

O1eHKa «OTJIMYHO» BBICTABIISICTCS, €CIU CTYIEHT BBIMOJHWI PadoTy 0e3 OmUOOK U
HEJIOYETOB, JIOIMYCTHII He O0JIee OJJHOTO HEeI0UeTa.

O1eHKa «XOPOIII0Y», €CIIU CTYACHT BBIMOJHWI paboTy MOJIHOCTBIO, HO JIOMYCTHJ B HEW HE
Oonee ogHOM HETpyOOil OMIMOKK U OJTHOTO HEI0UeTa, I He 0oJiee IBYX HEJJOUETOB.

O1neHKa «yI0BJIETBOPHUTEIbHO», €CIIM CTYJICHT IPABWIBHO BBINOJHWI HE MEHEe
MOJIOBUHBI paOOTHI HITH JOIYCTHII HE OoJiee ABYX IpyObIX OIMMOOK, WU He Ooyiee OaHON Irpy0oit
Y OJIHOM HEerpyOOii OIIMOKY U OHOTO HEIOUETa, HITH He 00JIee IByX-TPeX HErpyObIX OIUOOK, UITH
OJTHOW HerpyOol OIMOKH M TPeX HEIOYETOB, WIM MPH OTCYTCTBHH OIIMOOK, HO NMPH HATUYUU
YEThIPEX-TISITH HEIOUETOB, TIOXO0 3HAET TEKCT IPOM3BEICHUS, IOMyCKAaeT HCKaKeHHE (DaKTOB.

OreHKa «Hey10BJIeTBOPUTETbHO», €CITU CTYJCHT JIOITYCTHI YHCIIO0 OIMOOK U HEJOYETOB,
IPEBOCXOIAIIIEE HOPMY, IIPH KOTOPOI MOKET OBITh BBHICTABJICHA OIICHKA «3», HIIU €CIIU TPABUIBLHO
BBITTOJIHWJI MEHEE MOJIOBUHBI PaOOTHI.

Kpurepun oueHuBanusi JJ1adopaTopHbIX padoT

«5» (OTIMYHO): BBITOJIHEHBI BCE 3aJlaHUs JabOpaTOpHOI pabOTHI, CTYJICHT YeTKO U 0e3
OIIMOOK OTBETUII HA BCE KOHTPOJILHBIE BOMIPOCHL.

«4» (XOpOIII0): BBHITIOJHEHBI BCE 33JIaHUS JIA0OPATOPHOM PabOTHI; CTYIEHT OTBETHII HA BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMH.

«3» (YIOBIETBOPUTENbHO): BBHINOJHEHBl BCE 3aJaHusd JlabopaTopHOH paboThl ¢
3aMEYaHUsAMU; CTYI€HT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHHSIMU.

«2» (HE 3a4TeHO0): CTyIEHT HE BBHINOJIHWI WJIA BBITOJHII HEMPABHIBHO 3a/aHUS
1a00paTOpHOl pabOTHI; CTYIEHT OTBETHJI HA KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAaMU HMIIM HE OTBETHUII
Ha KOHTPOJIbHBIE BOTIPOCHI.

OrneHouHble cpencTBa Ul HMHBAJIMAOB U JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSMU
3JI0pOBBsI BHIOMPAIOTCS C YYETOM WX WHAMBHIYATBHBIX TICHXO()HU3UYECKIX OCOOCHHOCTEM.

— IpY He0OXOAMMOCTH UHBAIMIAM M JIULIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 3/I0POBbS
IIPEIOCTABIISETCS OMOJHUTENBHOE BpEeMs IS TOATOTOBKH OTBETA HA SK3aMEHE;

— [IpU MPOBEJICHUH IPOLETYPhl OLIEHUBAHUS PE3YyJIbTAaTOB 00yUEHHUs] HHBAINIOB U JIULL C
OTPaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS TPEIyCMATPUBAETCSI UCTIONB30BAHUE TEXHHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMH;

— TIpY HEOOXOAUMOCTH JIJISl 00YHAIOIINXCS C OTPAHHYSHHBIMHA BO3MOXKHOCTSIMHU 37I0OPOBbS
U MHBAJIWAOB TpOILEAypa OLCHUBAHUS pE3yJbTAaTOB OOYYEHHUS IO JUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIIOB.

[Iponietypa oneHMBaHUs Pe3yJIbTATOB OOYYEHHsS WMHBAIUIOB U JIUI] C OrpaHUYEHHBIMHU
BO3MOXXHOCTSIMH 3JIOPOBBSI 110 TUCHUIUITMHE (MOJYIIIO) TIPEIyCMATPHBACT TIPEIOCTABICHHE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM HUX 3J0POBbS M BOCIPHUSATHUS
uH(popMauu:

Jist T ¢ HapyIIEHUSIMH 3pEHHSL:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JUiist U1 ¢ HApyIIEHUSIMH CITyXa:
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— B IIeYaTHOM opme,

— B hopMe IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUT ¢ HApyIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

I[aHHBII\/'I MNEpCUCHb MOXKCT GBITB KOHKPCTU3UPOBAH B 3aBUCHUMOCTU OT KOHTHHICHTA

oOyyJaronuxcs.

5 [lepevenn yueOHOM JTUTEPATYPbI, HHGPOPMAIIMOHHBIX PECYPCOB M TEXHOJIOTHii

5.1 YueGHas mureparypa

1 Ponnyrun B.. ®usukoxumus noBepxHoctu. Jonronpyansiii: Matemtext. — 2008.
—24c.

2 Jlykomckuii 10.41., I'amOypr 1O./[. ®u3nK0o-XUMHUYECKHE OCHOBBI SJIEKTPOXUMHUH.
Honronpyansrii: Matemnekt. — 2008. 423 c.

3 Ciferri A., Perico A. lonic interactions in natural and synthetic macromolecules.
NJ.: Hoboken Wiley Interscience. — 2012. 852 p.

4 KpaBuenko T.A., 3onoryxuna E.B., Yaiika M.IO., SpocnaBue A.b.
DJEKTPOXUMHSI HAHOKOMIIO3HUTOB Marajul — HoHooOMeHHMK. M.: Hayka. — 2013.
http://www.rfbr.ru/rffi/ru/books/o_1916771#1

5.2 Ilepuoguyeckasi JuTeparypa

1. Basel nannsix komnanuu «ct Bero» http://dlib.eastview.com

2. OnekrponHas oubmmoreka GREBENNIKON.RU https://grebennikon.ru/
3. Kypnan «MemOpaHbl 1 MEMOpPaHHBIE TEXHOIOTHI)

4, KypnHan «Duzudeckas XuMus»

5.3 HHTepHeT-pecypchl, B TOM YHCJe COBpeMeHHbIe mNpodeccHoHATbHBbIE 0a3bl
JAHHBIX 1 HH(POPMALIHOHHBIE CIPABOYHbIE CHCTEMBI
DJ1eKTPOHHO-0ubM0TeuHbIe cucTeMbl (IBC):

1 DBC «IOPAUT» https://urait.ru/
2 DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWHy www.hiblioclub.ru

3 DOBC «BOOK.ru» https://www.book.ru
4 DBC «ZNANIUM.COM)» www.znanium.com
5 OBC «JIAHDb» https://e.lanbook.com

IIpodeccuonasibablie 6a3bl JAHHBIX:

1 Scopus http://www.scopus.com/

2 ScienceDirect https://www.sciencedirect.com/

3 XKypnansr uznarenscrsa Wiley https://onlinelibrary.wiley.com/

4 Hayunas snexrponnas 6udnaunoreka (HIb) http://www.elibrary.ru/

5 [TomHOTEKCTOBBIE apXUBBI ~ BEAYIIMX 3alaJHBIX HAyYHBIX JKYpPHAIOB Ha
Poccwuiickoit miatpopme Hayunsix xxypHanoB HOMKOH http://archive.neicon.ru

6 HanmonansHas snekTpoHHass OuOnuoreka (IOCTyn K DJIEKTPOHHOW OMOMMoTeke
nuccepraiuii Poccuiickoit rocynapcreennoii oubmuorexu (PI'B) https://rusneb.ru/

7 [Mpesunentckas oubmmotexka um. b.H. Enprumna https://www.prlib.ru/

8 baza pmannbix CSD KemOpHmIKCKOro ILEeHTpa KpHCTaLIOrpaduyeckux ITaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

9 Springer Journals: https://link.springer.com/

10 Springer Journals Archive: https://link.springer.com/

11 Nature Journals: https://www.nature.com/

12 Springer Nature Protocols and Methods:

https://experiments.springernature.com/sources/springer-protocols
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http://dlib.eastview.com/
https://grebennikon.ru/
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http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://www.ccdc.cam.ac.uk/structures/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols

13 Springer Materials: http://materials.springer.com/

14 Nano Database: https://nano.nature.com/

15 Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16 "Jlekropuym TB" http://www.lektorium.tv/

17 VYuusepcurerckas uadopmarmonnas cucrema POCCHS http://uisrussia.msu.ru

HNudopmanuoHHbie CIPABOYHBIE CHCTEMbI
KoncyabranT Ilmioc - cripaBovHas mpaBoBasi cucteMa (ZOCTYH IO JIOKaJIbHOH CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypchbl cBOOOIHOTO J0CTYyNA:

1 KubepJlennnka http://cyberleninka.ru/;

2 AMepuKaHcKas mateHTHas 0a3a qaHHbIx hitp://www.uspto.gov/patft/

3 MuHuCTepCcTBO HayKd | BbIcmiero oOpasoBanus Poccuiickoit ®exnepanuun
https://www.minobrnauki.gov.ru/;

4 denepanbublii nopran "Poccuiickoe odpazosanue” http://www.edu.ru/;

5 Wudopmanmonnas cucrema "EmuHoe OKHO JocTynma K 00pa3oBaTeIbHBIM
pecypcam" http://window.edu.ru/;

6 Enunas kommeknms 1udpoBbIX o0Opa3oBaTelbHBIX pecypcoB  http://school-
collection.edu.ru/ .

7 Cayx0a TeMaTHYeCKUX TOJIKOBBIX cioBapei http://www.glossary.ru/;

8 Crosapu u sunmkiaoneaunu http://dic.academic.ru/;

9 O0pasoBarenbHbIii mopran "Yueba" http://www.ucheba.com/;

10 3akonomnpoekt "O6 obpazoBannu B Poccuiickoii @enepanun'". Bonpock u 0TBETHI

http://xn--273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIE JJIEKTPOHHBIe o0Opa3oBaTelbHble M HMH(pOPMAaLMOHHBIE pecypchl

KyoI'y:

1 DNEeKTPOHHBIN KaTajor Hayunon O6ubIMoTeKU Kyol'y
http://megapro.kubsu.ru/MegaPro/\Web

2 DneKTpoHHas o6ubnuoreka TPYy10B YYEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3 Cpena MOyJIBHOTO qUHaMUYeckoro ooyuenus http://moodle.kubsu.ru

4 baza y4eOHBIX IIaHOB, y4e€OHO-METOJUYECKUX KOMIUIEKCOB, MyOJMKaluil u
koHpepentmii http://infoneeds.kubsu.ru/

5 bubnuoreka  MHPOPMALMOHHBIX  pecypcoB  Kadeapsl  HHPOPMALMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

6 OnexkTpoHHBIN apxuB nokymenToB KyOI'Y _http://docspace.kubsu.ru/

7 DneKkTpoHHBIe 00pa3oBaTeNbHBIC PeCcypChl Kadeapsl HHPOPMAIIMOHHBIX CHCTEM H

TexHosoruil B oopazoBanuu Ky6I'Y u nayuno-metoauueckoro xxypaana "LLIKOJIBHBIE I'OIbI"
http://icdau.kubsu.ru/

6 MeToanyeckue yKa3aHHs JJIsl 00yYAKIIUXCH M0 OCBOECHHIO TUCIIUIIJIHHBI (MOTYJIs1)

VYcnemHoe OCBOGHHME AMCLHMIUIMHBI TMPEANOaraeT akTHUBHOE, TBOPYECKOE YydacThe
CTYyJI€HTa IyTeM IJIAHOMEPHOM, MOBCETHEBHOM pabOTHI.

OO61mmme peKoOMEeH Al

W3ydenune QUCHUIUIMHBI ClIEAyeT HaUMHATh ¢ MpOpaboTKU pabouelt mporpamMmel, ocoboe
BHUMAaHME, YIEJs UENSIM U 3a7ja4aM, CTPYKTYpe U COEPKAHUIO Kypca.

NMmeeTcs 3neKTpoHHAs BEPCHs JIEKIIMH 110 TAHHOW JUCIUILINHE.

OcHoBHOM (opMoii 0OydeHHUs CTYJIEHTOB SBISIETCS CaMOCTOATENbHas paboTa Haj
yueOHbIM MaTepuanioM. Ilporecc u3yueHus AUCUUIUIMHBL “SIBIeHMs Ha MeX(a3HbIX TpaHULax’
COCTOHUT U3 CIEAYIOLIUX JTAIOB:
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http://www.uspto.gov/patft/
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http://school-collection.edu.ru/
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1. IlpopaboTka TEOpPETHUYECKOIO MaTepHuana II0 PEKOMEHIOBAaHHOMY YYEOHUKY U
KOHCIIEKTaM JIEKIIMH, MPEeAOCTaBICHHBIX IIpernojaBaTesieM B 3JEKTPOHHOM BHze. B ciyuae
HEIOCTYIIHOCTH JJaHHOT'O 1ocoOusi HeoO0XOAMMO OOpaTHTbcid K CIMCKY JIMTEpaTyphl,
NPUBEJICHHOTO B paboueil mporpamMme JUCUUIUIAHEL “ SIBJIeHMs HAa MeX(a3HBIX TpaHULaX .

2. BeinonHeHue caMoCTOATENbHbBIX Pa0OT.

3. IloaroroBka M IpencTaBiICHUE NEPEN OJAHOKYPCHHUKAMM IPE3EHTAlUil Ha 3aJaHHYIO
TEMY.

4. Cnauu 5K3aMeHa B yCTHOW WJIM MUCbMEHHOH Gopme (110 YCMOTPEHHUIO IPEerojaBaTess).

C 1enbio KOHTPOJIS U MOATOTOBKH CTYAEHTOB K U3yYCHHIO HOBOM T€MBbl BHayalle KaxJ0H
NPAaKTUYECKOTO 3aHATHUSA NpEenojaBaTeieM MPOBOIUTCS HWHIAMBHIYAJIbHBIM WM (HPOHTAIBHBIN
YCTHBIM ONpOC IO BBIIOJIHEHHBIM 3aJaHMsAM Mpeablaynied Temsl. Kpurepum oueHku: —
NPaBUIBHOCTH OTBETA IO COJACPKAHUIO 3a1aHUs (YUUTHIBACTCS KOJIMYECTBO M XapaKTep OMHOOK
IIPU OTBETE);

— MOJTHOTAa M TiyOMHAa oOTBeTa (YYMTHIBACTCS KOJIMYECTBO YCBOCHHBIX (DAaKTOB,
MOHATUH U T.11.);

— CO3HATEJIbHOCTh OTBETA (YUUTHIBAECTCSA TIOHUMAHKE U3JIaraéMOro MaTepuana);

— JIOTHKAa M3JIO)KEHUsI Marepuana (YyYUThIBA€TCS YMEHHE CTPOMTH LEJIOCTHBIMH,
1OCJIeI0BATENbHBIN paccKa3, PAMOTHO I0JIb30BATHCS CHEUAIBHON TEPMUHOJIOTHUEN );

— PaLMOHATIBHOCTh MCIIOJIb30BAaHHBIX IPUEMOB U CIOCOOOB pelIeHUs] OCTaBIEHHON
y4eOHOI 3a1auM (YIUTBHIBAETCS] YMEHHE HCIIOJIb30BaTh HanOO0JIee MporpeccuBHbIe U 3(hpeKTHBHbIE
CIIOCOOBI IOCTHUKEHUS 1SN ),

— CBOCBPEMEHHOCTh M J(PPEKTUBHOCTh HCIIOIH30BAHKS HATJTSAHBIX TOCOOMH W
TEXHUYECKUX CPEJCTB IIPU OTBETE (YUUTHIBAECTCS IPAMOTHO U C MOJIb30M MPUMEHATh HAIJIATHOCTD
U IEMOHCTPALIMOHHBIHN OIBIT P YCTHOM OTBETE);

— HCIOJIb30BAaHUE JIONIOJIHUTEIBHOIO MaTepuaia (00s3aTelIbHOE YCIOBUE);

— palMOHAIbHOCTh HCIOJIb30BAaHUS BPEMEHH, OTBEJCHHOIO Ha 3ajaHue (He
0J100psieTcsl 3aTAHYTOCTb BBIIIOJHEHHUS 33JaHUS, YCTHOTO OTBETa BO BPEMEHH, C YYETOM
WHIUBUTyATHHBIX OCOOEHHOCTEH CTYIEHTOB).

Pa3BepHyThIlf OTBET CTyJEHTa JIOJUKEH IPEACTaBIATh COOOH CBSI3aHHOE, JIOTHMUYECKU
MOCJIeI0BAaTENbHOE COOOIIEHNE Ha 33JaHHYI0 TeMy, IOKa3blBaThb €ro YMEHUE IPUMEHSTh
OIIpeZIeNICHNs, IPAaBUjIa B KOHKPETHBIX CIIydasX.

Pedepar mnpencramnsier coboil KpaTkoe H3J0KEHHE COJEp)KaHUs HAYYHBIX TPYAOB,
JUTEpaTyphl MO olpeesieHHoNH HaydyHoi Teme. O0beM pedepara moxxeT nocturats 20-30 ctp.;
BpeMsi, OTBOJAMMOE Ha €ro MOATOTOBKY — OT 2 Henenb 1o Mecsma. [logroroBka pedepata
NOJpa3yMeBaeT CaMOCTOSTEIbHOE U3yueHHE CTYJIEHTOM Heckoibkux (He MeHee 10)
JUTEPATypPHBIX UCTOYHUKOB (MOHOTpaduil, HAy4YHbIX CTaTei U T.1.) O ONpEAENEHHON TeMe, He
paccMaTpuBaeMoi MOJIPOOHO Ha JIEKIIMHU, CUCTEMAaTHU3alliI0 MaTepraa U KpaTKoe ero U3JI0KEHHeE.
Ilens HamucaHus pedepara — NPUBUTHE CTYIACHTY HAaBBIKOB KpAaTKOTO W JIAKOHUYHOI'O
IpECTaBICHUs COOpaHHBIX MaTepualioB U (PAKTOB B COOTBETCTBHUM C TpPeOOBAaHUIMH,
IPEIbABISIEMBIMU K HAyUYHBIM OTYETaM, 0030paM U CTAThSIM.

PaboTa 1omkHa COCTOATh U3 CIEAYIOMINX YacTei:

- BBEJICHUE,

- OCHOBHAsl 4YacTh (MOKET BKIJIIOUaTh 2—4 TJ1aBbl)

- 3aKJII0YEHHUE,

- CIINCOK MCIOJIb30BaHHBIX HCTOYHHUKOB,

- IPUJIOKEHHUS.

Bo BBezeHHH 00OCHOBBIBAETCSl aKTYaJlbHOCTh BBIOPAaHHOW TEMBl Ul HMCCIEJOBAHUS,
XapaKTepU3yeTcsl €€ HayyHOe M TMPaKTUYECKOe 3HAYeHHe IJIs Pa3BUTHS COBPEMEHHOTO
POM3BOJICTBA, (OPMHUPYIOTCA IEUM U 3a7auydl KOHTPOJBHOW paboThl, ompejaessiercs OObeKT,
npeIMeT U METOJbl HCCIEeIOBaHUS, WCTOYHUKUM HHGOpPMALMU JUIsl BBITOJHEHUS pPabOThI.
[TpumepHsIif 00beM BBeIeHUS — 1-2 CTpaHUIbI MAIIMHOIIMCHOTO TEKCTA.
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OcHoBHast yacTb paOOThI BBIIOIHIETCSA HA OCHOBE U3yUEHHs UMEIOIIEH sl OTe4eCTBEHHOM
U 3apy0OexHOW Hay4YHOH M CHENHATbHOW OSKOHOMHYECKOH JHTEepaTypbl IO UCCIETyeMOi
npobieme, 3aKOHOAATENIbHBIX M HOPMATUBHBIX MaTepuanoB. OCHOBHOE BHMMAaHUE B IJlaBe
JIOJDKHO OBITH YNIENEHO KPUTUYECKOMY 0030py CYIIECTBYIOIIMX TOYEK 3PEHHS MO MPEAMETY
UCCIIEIOBaHUsT M OOOCHOBAaHHOHM apryMeHTaluu COOCTBEHHOM MO3MLIMU M B3IVIAZOB aBTOpPA
paboThl Ha pemieHHe Npobiaembl. TeopeTnuyeckue MONOXKEHUs, cHOpMyTUPOBAHHBIE B TJaBe,
JIOJDKHBI CTaTh UCXOIHOW Hay4HOH 0a30if 11 BBIIIOJHEHMS OCIEIYIOIUX I1aB paboThI.

Jlnist moAroToBKY pedepara JOKHBI UCTIOJIb30BAaThCS TOIBKO CIICIAIbHBIC PEIEBAaHTHBIE
ucrouHuku. Kpome pedepaToB, TeMaTHKa KOTOPBIX CBSA3aHA C TUHAMHUKON KAKMX-JIHOO SIBICHUH
3a MHOTHE TOBI, JIN0OO UCTOPUYECKOTO Pa3BUTHSI HAYUHBIX B3IIIA0B HA KaKyl0-THO0 mpoliemy,
ClIeZlyeT UCII0JIb30BaTh HCTOYHUKH 3a iepuo]l He 6onee 10 net.

[Tpumepnslit 06beM — 15-20 cTpaHUIl MAITUHOTUCHOTO TEKCTA.

B 3akimodeHuu OTpaXkaroTCs OCHOBHBIE PE3yJIbTaThl BHIIOJHEHHOM paboThl, BaskHEHIIne
BBIBO/IbI, 1 PEKOMEHIALIUH, U [IPETIOKEHUS 110 UX IPAKTUUYECKOMY UCII0JIb30BaHuI0. [IpumepHbIit
00BbEM 3aKIIIOYEHUS — 2—3 CTPaHULIbl MAIIMHOIMCHOTO TEKCTa.

B npunokeHusix NOMEIAIOTCS MO0 HEOOXOIUMOCTH WILIOCTPUPOBAHHBIE MaTEpUaIbl,
UMEIOIMEe BCIIOMOIaTelIbHOE 3Ha4yeHHEe (TaOJHIbl, CXEMBbl, JAMarpaMMmbl M T.1I.), a TaKke
MaTepuaibl MO MCHOJIb30BAaHUIO PE3yJIbTATOB MCCIEAOBAHUNW C IMOMOIIBIO BBIUMCIUTEIBHON
TEXHUKHU (aJIrOPUTMBI M IPOrpaMMbl PaCU€TOB U PEIICHUS] KOHKPETHBIX 337a4 U T.J.).

3amanue o MoAroToBKe pedepara CTyICHTOM BhIIAETCS MPENOAaBaTeIeM HHIUBUIYAIBHO,
HO TaK)X€ MOKET OBbITh MHULIUMPOBAHO CAMUM CTYJICHTOM.

[Ipe3eHTanyu Ha 3aJaHHYIO TEMY BBINOJHAIOTCS B iporpamMme Power Point. Ona nomkHa
coCTOATh M3 5-8 cHalijoB M cojepXkaTb OCHOBHBIE —OIpenesieHus, (akTuyeckui
WJUTIOCTPUPOBAHHBINA MaTeprall, BHIBOJIbI U CIIMCOK MCIOIb30BaHHBIX HCTOYHHUKOB.

Marepuan s cooOIIeHUsT HEeoOXOAMMO MCKaTh B KHHUIAX, XKypHajaX W HHTEpHeET-
MCTOYHUKAX, OIyOJIMKOBAHHBIX B MTOCIEAHHUE 3 roja.

Jlokiaz, COpOBOKIAIOUINI IPE3eHTAaUH, JOJDKEH 3aHUMAaTh 7-10 MUHYT.

W poknmag, W mOpe3eHTaMM MPeIBapUTENbHO MPUCHIIAIOTCS MPENojaBaTeiio 1o
JIEKTPOHHOM IIOYTE HA IPOBEPKY.

CamocTosiTenbHble paOOThI BBIITOJIHAIOTCS KaX/IbIM CTYJEHTOM Ha OTAEIBHBIX JHCTKaX.
He nomyckaercs HCHOib30BaHUE JIIOOBIX CPEICTB KOMMYHHMKAalMU (HOYTOYKH, MOOHIIBHBIE
TeIeQOHBI C BHIXOJOM B HHTEPHET U TIp.

JIaGopatopHasi paboTa BBINOJHAETCS CTYAEHTOM B COCTaBe TPYIIbI, MOJATPYMIIBl WIN
UHAMBUAyalbHO. Bce BbIUMCIIEHHS JKelaTeabHO MPOBOJAWUTH BO Bpems 3aHsaTtus. llpu
HEI0CTaTOYHOM KOJIMYECTBE BPEMEHU UX MOYKHO BBIIIOJIHATH B YaChl CAMOCTOATENBbHOM paboThI ¢
00s3aTeNbHBIM MIPEJICTABICHUEM PE3YJIbTAaTOB MPENOAABATENI0 Ha MOCIEAYIOMNX 3aHITUIX WU
KOHCYJIbTALUSIX.

OdopmieHre 0TYETOB JTOJIKHO TPOBOJUTHCS 11OCIIE OKOHYAHUS paboThl. /11l MOAroTOBKH
K 3alllUTe OT4YeTa CIEAYET IPOaHAIM3UPOBATH PE3YJbTAThl, COMOCTaBUTh HUX C H3BECTHBIMU
TEOPETUYECKUMH TOJIO)KEHUSMH WM  CIPaBOYHBIMU JaHHBIMH, OOOOIIUTH pPE3yJbTaThl
UCCIIEIOBaHMI B BU/I€ BHIBOJIOB T10 paboTe, MOJArOTOBUTH OTBETHI Ha Borpockl. [locie 3aBepiienns
BBITNIOJTHEHU S TAOOPATOPHBIX pabOT MPOU3BOAUTCS UX 3allUTA.

JlonmyckaeTcst HCIOJIb30BaHHE pabouux TeTpajei, B KOTOPBIX 3aKOHCIEKTUPOBAHbI
HaubOosee BaKHbIE C TOYKU 3pPEHHUS KaKJIOTO0 M3 CTYJIEHTOB MOMEHTHI, BbIJEJIEHHBIE IPU
CaMOCTOSITENIbHON POPabOTKE KAXKI0U U3 TEM.

B ocBoeHnn NUCHUIUIMHBI MHBATUAAMH U JIUI[AMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
30pOBbsI 0OJIBIIOE 3HAYEHHWE MMEET WHAMBHyajbHas ydyeOHas paboTa (KOHCYJbTAllMM) —
JIOTIOTHUTEIbHOE Pa3bsiICHEHHE yueOHOro MaTepuara.

WupuBuayanbHble KOHCYJIBTAlMM IO MPEIMETY SBISAIOTCS BaKHBIM  (DAaKTOPOM,
CIOCOOCTBYIOIIUM MHJIMBUYaTU3allui O0yUEHHUsI U YCTaHOBJIEHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IpernojaBaTesieM MU OOy4aroIlMMCs HMHBAJIUIAOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBBbSI.
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7 MaTepuajibHO-TeXHUYECKOe o0ecneyeHune 1mo JUCIUNInHe (MOIYJII0)

HaumeHoBaHue crienyagabHbIX
oOMeNIeHU N

OcCHAaIIIEHHOCTD CITEIUAIbHBIX
NOMeIIeHU I

Hepequb JIMIOCH3HUOHHOI'O
IporpaMMHOTO obecrieueHust

VYueOHble ayIUTOpUM ISl NPOBEICHUS
3aHATHI JEKIHOHHOTO THMa (ayn. 332¢)

Meobernb: yuebHas MeOenb
TexHUYECKHE CPECTBA 00y UCHHUS:
9KpaH, IPOEKTOP, KOMIIBIOTED

Microsoft Windows;
Microsoft Office

TPYIIIOBBIX u

332¢)

VYueOHble ayIUTOpUM ISl NPOBEICHUS
WHIUBUIYJTBHBIX
KOHCYJIbTAIIMH, TEKYIIETro KOHTPOJS H
MIPOMEXyTOUHOU arTectanuu (ayn. 334c,

Meobernb: yuebHas MeOenb
TexXHUUYECKHE CPeICTBA O0YUCHUSL:
9KpaH, MPOEKTOP, KOMIIBIOTEP

Microsoft Windows;
Microsoft Office
Comsol

Y4eOHbIE ayAUTOPHH UL TPOBEICHHS

Meobenb: yuebnas mebenb

Microsoft Windows;

nmaboparopusix  pabor. Jlabopatopust | Texuuueckue cpenctsa obyuenus: | Microsoft Office
opranudeckoi xumun (aya. 334c, 332¢) | mepeHocHoe mynsTEMequitHOe | Comsol
o0opyI0BaHuUEe (HOYTOYK,
IIPOEKTOP)
VuebHble aymutopuu st KypcoBoro | Kypcosas paGoTa He mpemycMOTpeHa yIeOHBIM MIAHOM
MIPOEKTUPOBAHUSA (BBIMOTHEHUS
KYPCOBBIX paboT)
Z[J'ISI CaMOCTOSITEIbHOH pa6OTBI O6y‘laIOH_[I/IXC$I npeayCMOTPCHBI IIOMCIICHU A,

YKOMILJIEKTOBAHHBIC CIEIMATN3UPOBAHHON MEOEb0, OCHAIIICHHBIE KOMITBIOTEPHONW TEXHUKOM C
BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «HTepHeT» M obecreueHrueM JoCTymna B JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIBHYIO CPETy YHUBEPCUTETA.

HaunmeHoBaHue TOMEIIEHUN 19
CaMOCTOSATENIFHON pabOTHI
obyyJaromuxcs

OcHaIllEeHHOCTb MOMEIIEHUN I
CaMOCTOSTENbHOM PabOThl 00yYarOIIUXCs

[epedyeHp MUIICH3NOHHOTO
MPOrPaMMHOTO 00eCTIeUeHHs

ITomelieHre s caMOCTOSATEIbHOMN
paboTel o0yuaronmxcs (YUTaIbHBIH
3ax Hay4Ho# Oubnnortexu)

MebGenb: yueOHass MeOeb

KomMmmiekt cnenuanu3upoBaHHON mebemnu:
KOMIIBIOTECPHBIC CTOJIbI

OOopynoBaHue: KOMIBIOTEpHAsE TEXHUKA C
MIOJKJIFOYEHUEM K WH(POPMAIIMOHHO-
KOMMYHHKalIMOHHOU ceTn «HTepHeT» U
JOCTYIIOM B 3JIEKTPOHHYIO
HH(OPMAILIMOHHO-00Pa30BATEIBHYIO CPELY
o0pa3oBaTelbHON  OpraHu3auuu, BeO-
Kamephl, KOMMYHHKaIIMOHHOE
obopynoBaHue, obecriednBaroniee J0CTYII
K CeTH MHTEpHET (POBOJHOE COEJMHEHHE
M OecrnpoBOJHOE  COCJMHEHHE IO
texuosorun Wi-Fi)

Microsoft Windows;
Microsoft Office

ITomelieHre st caMOCTOSATEIBHOM
pabotel oOyyarommxcs (aya.. 329c,
401¢)

Meobems: yuebHas mebenb

KomMmmiekT cnenuanu3upoBaHHOi mebemnu:
KOMIIBIOTCPHBIC CTOJIbL

ObopynoBanre: KOMIBIOTEPHAS TEXHHUKA C
MONKIIOYEHHEM K HH()OPMAaIMOHHO-
KOMMYHUKAIIMOHHOHN cetn « HTEepHET» U
JIOCTYTIOM B JJIEKTPOHHYIO
HH(POPMAIMOHHO-00Pa30BaTEIBHYO CpeIy
oOpa3oBaTeNbHOW  OpraHM3alu,  BeO-
KaMEphI, KOMMYHHUKAITUOHHOC
obopynoBaHre, oOecreyuBaroniee J0CTYyI
K CeTH MHTEpHET (IIPOBOJHOE COCIAMHEHHUE
u  OecrpoBOAHOE  COEIUHEHHE  TI0
texuonorun Wi-Fi)

Microsoft Windows;
Microsoft Office
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