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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 3agaun AUCHMUILIMHEL,

* U3yunth (PU3NKO-XUMUYECKUE OCHOBBHI SBICHHI Ha MEX(a3HbIX T'PAHUIAX, HX
MaTeMaTH4YeCKOe OMMCaHUE.

* [lomyuuTs npeacTaBiIeHUE O CBS3U ATUX SBJICHUM IEPEHOCA C MAKPOCKOTTUYECKUMU
CBOMCTBAaMH MEMOpaHHBIX CHCTEM, MPEACTABISIIONIMMA HMHTEPEC I CemapaTUBHBIX
TEXHOJIOTH, UCTIOJIB30BAHKS MEMOPAH B SHEPIeTHKE, MEAUIIMHE U JAp. 00JIaCTIX.

* O3HaKOMUTbCA C MaTEMaTUYECKUMH METOJAMH, HCIOJb3yEeMbIMU
MOJICTTUPOBAHUY SIBJICHUI COPOIMH U TIEpeHOCa BOIU3H MEXK(Pa3HBIX TPaHUII.

* [lomy4yuTh HAaBBIKM SKCIIEPUMEHTAILHOTO UCCIIEOBAHUS SIBJICHUM Ha MEX(a3zHbIX
rpaHHUIlaX B MEMOpPAHHBIX CUCTEMaX.

npu

1.3 MecTo aucuMiuinHbI (MOYJis1) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

JucuunnuHa «SIBneHus Ha Mex(da3HBIX TPaHUIIAX» OTHOCUTCS K 00s3aTeIbHOM 4YacTH
brnoka 1 "ucummmuael (Momyau)" ydeOHOTO MaHa. B coorBercTBUU ¢ pabodnM ydeOHBIM
IUTAaHOM JIMCLUIUINHA U3ydaercs Ha 1 kypce. Bun mpoMekyTouHO# aTTecTaliu: 5K3aMeH.

N3yuenue maHHOW IUCHUILIMHBI TPEAIIECTBYET H3YUYEHUIO TaKUX IJUCIUIUIMH, Kak
«MareMaTu4yeckoe MOJETUPOBAHUWE U ONTHMHU3ALMS TPOIECCOB AIIEKTPOMACCONEPEHOCA B
AIIEKTPOXUMHUYECKUX CcUCTeMax» U «MeMOpaHHbIE TEXHOJOTMH B DPEIIEHUH SKOJOTHYECKHX
npooIem».

1.4 IlepevyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHHsl MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOM NPOrpaMMbl

W3ydenne naHHOM yuyeOHOM AMCUMIUIMHBI HalpaBlieHO Ha (OpMHpPOBaHHE Y
00yJaroNMXCsl CICTYIONMX KOMIETEHIIUN

KOZ[ W HAUMCHOBAHUEC UWHAMUKATOPA
JOCTHIXCHUA KOMIICTCHIIMNA

PeSyJ’ILTaTBI 06y‘IGHI/I$I 110 JTUCIUITTIMHE

OIIK-1 Crnoco0eH BBINOJIHATE KOMIUIEKCHBIE JKCIEPUMEHTAJBHBIE M PacuyeTHO-TeOpeTHYEeCKHe
Hcele0BaHUsI B M30paHHOW 00J1aCTH XMMMHM WM CMEXKHBIX HayK C MCHOJb30BAHHEM COBPeMEHHBIX
npudopoB, MPOrpaMMHOro odecnevyeHns ¥ 0a3 JaHHbIX NPOo¢eCcCHOHATBHOI0 HA3HAYEHHS

HOIIK-1.1. Nmeer cucrematnyeckue | 3HaeT  HamOoylee  aKTyaJbHbIE  HANpPaBICHHS  HCCIEIOBAHHHA

TEOpETHYEeCKHEe W INPaKTHYECKHE
3HaHUS B M30paHHOW 00pacTH XMMHHU
WIA CMEXHBIX HayK, aHaJHM3UpPYyeT
BO3HHUKAIOIIKME B MPOLIECCE HAYYHOTO

HUCCICO0BAaHUA l'[pO6J'I€MI)I C TOYKH
3pCeHUA COBPEMCHHBIX HAay4YHBbIX
TeOpHﬁ, OCMBICJINBACT n JcIacT

000CHOBaHHBIE BBIBOJIBI U3 HAYYHOH M
yueOHOH JUTepaTypHl.

COBPEMEHHOM TEOPETUYECKOM M 3KCIEPUMEHTAIBHON XUMHH, OCHOBBI
SIBIICHUH Ha MeX(a3HbIX TPaHUIAX, UX MaTEMaTHIECKOE OMUCaHUE

yMEeT aHaJIM3UpOBaTh BO3HHUKAMOIINE B MPOLECCE HAYyYHOTO
WCCJIEIOBaHMsl TPOOJIEMBI C TOYKH 3PEHHS COBPEMEHHBIX HayYHBIX
TEOpHH, JenaTb 00OCHOBaHHBIE BHIBOJBI Ha OCHOBE MH(opManuu u3
Hay4HOH M Y4eOHOM JIMTepaTypbl

BJIajieeT 3HAHWSAMH B M30paHHOW 0OpacTH XMMHHU WM CMEXHBIX HayK,
MaTeMaTHYeCKUMH METOJaMH, MCHOJIb3yEeMBIMU IIPH MOJEINPOBAHUH
SIBJICHUH cOpOIMU M TIepeHoca BOJIN3U MeK(a3HbIX TPAHUIL

HOIIK-1.2. Hcnonb3yer
CYNIECTBYIOIIME ¥  pa3padarbiBacT
HOBBIC METOAUKH TMOJIyYCHUA )4
XapaKTepu3aIiu BEIIECTB u
MaTepHayiOB JJIs pPEUmICHHA 3a7ad B
n30paHHOW  00JacTH XWMHH WU

CMECKHBIX HAYK

3HACT CYHICCTBYIOMINE METOJAUKHU IKCIEPUMCHTAILHOT'O UCCICAOBaHU
SIBJICHHMI Ha MG)K(I)EBHLIX rpaHunax B MeM6paHHLIX CUCTCEMaAXxX

yMEeT HCIOJIb30BaTh TCOPETHICCKHE OCHOBBI TPAJAUIIMOHHBIX U HOBBIX
Pa3iesioB XUMHH JIJIs IKCTIIEPUMEHTAIBHOTO UCCIICAOBAHMUS SIBICHUI HA
Mex(ha3HbIX TpaHUIAX B MEMOPAaHHBIX CUCTEMAaX

BlajgceT 0a30BBIMM U paBpa6aTblBaeT HOBBIC MCTOIMKH  IJIsA
MaTEMaTHIYECKOTO OIMCAHMS SIBICHUHA HA Me)l(d)aSHBIX TpaHrIIax




KO)_I 1 HAUMCHOBAHUEC UHAUKATOPA
JOCTHXXCHUA KOMIICTCHIIMNA

P€3yﬂbTaTI)I O6y‘{eHI/IH 110 JTUCLHUITTIMHE

NOIIK-1.3. Ucmoms3yeT COBpeMEHHOE

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

TCOPETUYCCKUE METOAbl XHUMHUU [JIA
peuicHus HpO(l)eCCI/IOHaJ'ILHLIX 3ajad4.

3HAeT MaTeMaTHYECKUEe METOJIBI, UCTIONb3YeMbIe TIPH MOJICIUPOBAHIH
SIBIICHUN Ha MeX(a3HBIX TPaHMAIAX

yMEeT HCIIOIb30BaTh IpodeccnoHanbHble 0a3bl JaHHBIX U PacyeTHO-
TEOPETHYECKHE METO/Abl XUMHHU JUIS peIIeHHs NpodecCHOHATBHBIX
3aj1au

BJIaJICCT HABBIKAMH PAa0OTHI ¢ MPOPECCHOHANBHBIMU 0a3aMU JAHHBIX U
PacUYeTHO-TEOPETUIECKUMHU MeToJlaMu JUTSt peieHus
npodheCCHOHATBHBIX 33134

OIIK-2 CnocoGeH aHAIN3UPOBaTh, HHTEPNPETHPOBATH H 00001IaTH Pe3yIbTAaThl IKCHEPHMEHTAJIbHBIX H
pacyeTHO-TEOPeTHYECKHX PA6OT B H30pAHHOM 00,1aCTH XHMHMH WJIH CMEKHBIX HAYK

HOIIK-2.1. IlpoBoauT KpUTHYECKUI
aHalIM3  pe3ysbTaroB  COOCTBEHHBIX
9KCIIEPUMEHTAIBHBIX W pacdyeTHo-
TEOPETHUYECKUX PadOT, KOPPEKTHO HX
HUHTEPIIPETHPYET

3HACT TPUHIIMIEI CAMOCTOSTEIBHON PabOTHI, OCHOBHBIE M Hambolee
aKTyaJIbHbIe HaIlpaBJICHUS HcciIe10BaHu COBPEMEHHOI
TEOPETUIECKOM M SKCIIEPUMEHTAILHOMN 3JIEKTPOXUMHUHU

yMEeT aHAJIM3MPOBaTh, WHTEPIIPETHPOBATh M 000OMIATH PE3YIbTATHI
9KCIEPUMEHTAIBHBIX M PACUYETHO-TCOPETHUECKUX PAOOT, HCIOIB3YS
TEOPETHYECKHE OCHOBBI TPAJUIMOHHBIX M HOBBIX  pa3zieioB
3JEKTPOXMMHUH IPU PEIICHUH MPO(ECCHOHAIBHBIX 33/1a4

BJIagCCT Teopneﬁ 1 HABBIKAMH aHAJIN3a U UHTCPIPECTAlUN PE3YJIbTATOB
HpaKTH‘IeCKOﬁ u TeOpeTH‘IeCKOfI pa60TbI B 00acT JJICKTPOXHMMHHU U B
lTpO(bCCCI/IOHaJ'IBHOI\/’I JACATCIbHOCTHU

HOIIK-2.2. Dopmyupyer
3aKJIFOYECHUS U BBIBOJBI 110 PE3YJIbTaTaM
aHanM3a  JIMTEPAaTYPHBIX  JIQHHBIX,
COOCTBCHHBIX JKCICPUMCHTAIBHBIX U
PACUETHO-TEOPETHYCCKHX  paboT B
n30paHHOW  o0JacTH XUMHH — WJIH
CME)KHBIX HayK.

3HaeT OCHOBBI MOWCKA Hay4YHOW MH(pOpMaIK B pedepaTuBHBIX Oazax
JIAHHBIX

YMECT 3aKIIFOYCHUA U BBIBOABI IO PE3yJibTaTaM aHajIn3a JJUTCPATYPHBIX
JaHHBbIX, COOCTBEHHEIX OKCIICPUMEHTAJIbHBIX u pacy€THO-
TEOPETHYECKUX pPa0dOT B 00JNACTH COBPEMEHHOH TEOpEeTHYECKOH |
9KCIEPUMEHTAIbHOU AIEKTPOXUMHUU

BJIaieeT HaBbIKAMU ITOMCKA U CHCTEMAaTH3al[i HAyYHOW WH(pOpMAaIKH,
paboThl ¢ HAYYHBIMHU CTAaThSIMH M JKypHaJaMH B pedepaTuBHbIX Oazax
JIAHHBIX

PesynbraTel 00yueHHUs] MO MUCHMIUIMHE JOCTUTAIOTCS B paMKaX OCYILIECTBJICHHUS BCEX
BUJIOB KOHTaKTHOM M CAMOCTOSITENIHOM pabOThl 00y4arOIIKXCsl B COOTBETCTBUH C YTBEPKICHHBIM

y4eOHBIM TJIAHOM.
Nuaukaropel

JOCTHIKCHHUA

KOMIIETEHIIMA ~ CYMTAOTCS  C(OPMHUPOBAHHBIMH  MpU

AOCTHIKCHUU COOTBCTCTBYIOIHUX UM PE3YJIbTATOB 06yLIeHI/I$[.

2. CTpyKTYypa M coepKaHNe JUCIUIITHHBI

2.1 PacnipenesieHue TPy10éMKOCTH AMCHUILIMHBI 10 BUAAM padoT

OO6riast Tpy0EMKOCTh TUCHUIUTUHBI cocTaBisieT 4 3auetHbix exuuui (144 gaca), ux
acrpeiesieHre 1o BUaaM padoT NpeICTABICHO B TA0JIUIIE

Bun yueGHO#t paboThI Bcero ®dopma o0yueHust
4acoB OYHast
1 cemectp (yackl)

KonTakTHas pa6oTa, B TOM 4HcJIe:
AynuTopHBIe 3aHATHSA (BCEro): 72 72
3aHATHSA JIEKITMOHHOTO THITA 16 16
JlabopaTopHsbIe 3aHATHS 52 52
3aHsATHS CEMHUHAPCKOTro THIIA (CEMUHAPBI, TPAKTUYECKUE 3aHSITHS) - -
HNunas koHTaKTHas pabora:
Konrponb camocrostesnsHoi pabotsl (KCP) - -
[TpomexyTtounas arrecranus (MKP) 0,3 0,3
CamocrosiTe1bHasi padoTa, B TOM YHCJIe:
CamocTodATeNbHOE U3yUeHHE Pa3IenoB 10 10
[ToaroroBka J10KJa/10B, pedepaToB, MPE3EHTALNH 10 10
CamomnoaroroBka (IpopadoTKa 1 MOBTOPEHUE JIEKIIMOHHOTO MaTepralia 1 10 10
yueOHBIX TOCOOMH, TOATOTOBKA K JJA00OPATOPHBIM 3aHSATHSM )
IToaroToBKa K TEKYIIEMY KOHTPOJIIO 19 19




KonTpoas:

[ToaroTroBka K 9K3aMeHY 26,7 26,7

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

2.2 Copep:xanune TUCUMIIIMHBI
Pacnpenenenue Bu10B y4eOHON pabOTHI M MX TPYJOEMKOCTHU IO pa3JieaM JAUCIUILTAHBIL.
Pa3nensl (TeMbl) TUCHUILIMHBL, H3y4yaemble B 1 cemecTpe (ouHasi popma oOyueHus)

KoanuectBo yacos
Bueaynguto
Ne HanmenoBanue pazaenos (Tem) AyRHTOpHaS pHyaﬂ
Bcero pabora
pabota
J 113 JIP CPC
1 2 3 4 5 6 7
1. |Crpykrypa Mexda3HbIX TpaHHI] 28 4 12 12
2. |MeTtoasl uccienoBaHus MeK(H)a3HBIX TPAHHII 28 4 12 12
3. |MonenupoBaHue SBICHUH Ha MexX(ha3HOH rpaHuIle 30 4 14 12
4 MexaHu3Mbl CBEPXIIPEIEILHOTO MEPEHOCa B MEMOPaHHBIX 31 4 14 13
crcTeMax
HUmozo no pazdenam oucyuniunam: 117 16 54 49
KoHTpoas camocTosrensHoM padoTsl (KCP) - - - - -
IIpomexxyTounas arrectanus (MKP) 0,3 - - - -
IToaroToBKa K KOHTPOJIIO 26,7 - - - -
OO61mas TpyJ0eMKOCTb 1O JUCITMILTHHE 144 - - - -

[Tpumeuanue: JI — nekmuwm, 113 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyneHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUILINHBI:
2.3.1 3ausaTHuda JeKIMOHHOr0 THIIA.

dopma
Ne Hanverosanne Coneprxanue paszzena (TeMbl) TEKYIIEro
pasznena (TeMbl)
KOHTPOJIS

1 2 3 4

1. | CrpykTrypa Crpyktypa Mexk¢a3HBIX BHYTPEHHHX W  BHEMHWX rpaHun | YO
Mexda3HbIX HOHOOOMEHHBIX MeMOpaH. JIBoifHoi snekTpudeckuii cioit (IDC).

TPaHHIL Mukpo-, Me30- u  Makpomnopel. Ilomstne  nuddysmonnoro
morpanugHoro  cios  ([JIIC), mpwymHBI  e€ro  TMOSBICHUS
(KOHIICHTpAaIMOHHAS TIOJSIPU3AIMSI) B JIEKTPO- U O0apoMeMOpaHHBIX
cucrtemax; koHuenuuu Hepncra u  JleBuua, COBpEMEHHBIE
NpEACTaBICHUS 0 XapaKTepe MepeHoca B MOTPAHUYHOM CJI0€ PacTBOpA.

2. | Metoasl Umnemanc HMOM. Teopernyeckue © TpakTHUeCKHe acmekTsl | YO
HCCIIeTIOBaHUS HCCIIEAOBAHHUA THAPODIIEHO-THAPOPOOHOTO OamaHca IOBEPXHOCTH
MeX(a3HBIX TPaHUI] | MyTeM U3MEPEHHsI KOHTAKTHOTO yTa CMaunBaHHS.

3. | MoaenupoBanue MonemupoBarnne J[I9C u cenexktuBHOCTH TmiepeHoca. llpumenenue | KP,
SBJICHUI Ha | MHEKporeTeporeHHoi mozaenn. OmHOMEpHbBIE HeCTaHOHApHBIE Moaenn | YO
MexdazHOH anexktpoauddy3nonHOro NMepeHoca B 3-x cuoiHON obdmactu (MemOpaHa
rpaHulle + nBa anddy3noHHBIX cinost B pactBope). Obmias QopmyinpoBka.

MognenupoBanue  BoidbTaMIepHOH  xapaktepuctukn HOM n
XPOHONOTEHIIUOTPAMM

4. | MexaHU3MBI CaepxrpenienbHBI  IIepeHOC B MeMOpaHHBIX cHcTeMax, ocHoBHbIe | KP
CBEPXIIPEACIBHOTO | MEXaHHU3MBI.
nepeHoca B
MeMOpaHHBIX
cucTeMax

2.3.2 3aHATHSA CEMHUHAPCKOI0 TUNA (MPaKTHYeCKUe / CEMUHAPCKHUE 3aHATHSI/
JabopaTopHbIe padoThI)




JlaGopaTopHble 3aHATHSA

Ne HaumeHnoBanue paznena TemaTuxa sansTH/paboT dopMa TEKYILIEro
(Temsr) KOHTPOJIS

1. |Crpykrypa mexdazuabix |[Iporpamma MGM: pacuer mapamerpoB JIDC, pacuer gucen|JIP
TPAHHULL nepeHoca 1oHOB B IOM.

BoneramnepoMeTpusi, 3aBUCUMOCTb CYMMapHOTO TOKa OT
CKauyka  IoTeHnuasa Ha  MemOpane.  IlaprmanbHas
BOJITAMIIEPOMETPHSI, 3aBUCHMOCTh MapIUalbHBIX TOKOB
MPOTUBOMOHOB COJIM M MPOAYKTOB AHUCCONMAIIMU BOJBI OT
CKauKa ITOTEeHIMala Ha MeMOpaHe.

2. |Metons! uccenoBanus ([Iporpamma «Mmmnenanc». Pemenne mpsimoli u obpartHoii|JIP

MesK(a3HbIX TPaHHI] 3ajad: pacyeT CIEKTpa MMIEJAHCa M0 33aJaHHON IIOTHOCTH
TOKAa M H3BECTHBIX NApaMETPax CHCTEMBI; PACUET TOJIINHBI
HIIC u3 3KkcnepuMEHTANBHOTO CIIEKTPa UMIIEIAHCA.
H3mepenue yria cMaunBanus Ha moBepxHoctu MOM.

3. |MopnenupoBaHnue OcBoeHHe NaKeTa MporpamM I pelieHus HecTalMOHapHBIX |JIP
SIBJICHUI Ha MEeK(pa3HOH |OJHOMEPHBIX 3afad AneKTpoaud(y3un 3JIEKTpoNUTa uepes3
TpaHUIle MeMOpaHy.

IIporpamma «Bosbramnepomerpus». Pemienue npsMonn u
oOpaTHOM 3afay: pacyeT CKadka IMOTEHIMaja 10 3aJaHHON
IUIOTHOCTH TOKA M M3BECTHBIX MapaMeTpax CHUCTEMBI; PacueT
tommmabl AT1C u3 sxcniepumentanpaori BAX.

4. |MexaHU3MBI [Iporpamma «XpoHonoteHuuoMeTpus». Pemenue npsmoit u|JIP
CBEPXIIPEACIEHOTO oOpaTHOW 3amad: pacyeT CKayka MOTEHIMAda MO 3aJaHHOU
IepeHoca B MeMOpPaHHBIX |IUIOTHOCTH TOKa M M3BECTHBIX MApaMeTpax CHCTEMBI; pacdyeT
cUCTEMAX tonuHbl AI1C u3 sxcnepumenrtanbHoi XI1.

Wmnenanc NOM. IIpoBenenue U3MEpeHui pu
CBEPXIpeAETbHBIX INIOTHOCTSIX TOKA

3amura nabopatopHoit padoTsl (JIP), konTponsHas padora (KP). Yerusiii onpoc (VO).

2.3.4 IlpumepHasi TeMaTHKAa KypCOBBIX padoT
KypcoBbie paboThl He TIPEyCMOTPEHbI Y4EOHBIM IJIAHOM

2.4 TlepedyeHb y4eOHO-METOAMYECKOro odecneyeHUs I CAMOCTOATEIbHON PadoThl
o0yyaromuxcs Mo JMCHUIIHHE (MOYJII0)

IlepeueHsb yueGHO-METOAMYECKOTO 00ecTieYeHUsl JUCHMIIMHBI TI0
Ne Bug CPC BBITOJTHEHHMIO CAMOCTOSITEILHOH PadoThI

1 2 3

1 |CamocrostensHoe m3yuenue |Ponmyrun B.M. ®uznkoxumus moBepxHOCTH. JlonronpyaHeiid: MHTEIIEKT. —
pas3eiion 2008.-24 ¢

2 |TloaroroBka JOKJAIOB, MeToanyeckue yKka3zaHHs [0 OPTaHU3AIIH CAMOCTOSATEIFHONW paOOTHI.
pedepaToB, Npe3eHTAIUIA MeToanyeckre yka3aHHs K BHITOJHCHHIO JTa0OPaTOPHBIX paboT.

3 |CamonoaroroBka MeToandeckre yKa3aHus 10 HAIMHUCAHHUIO pedepaTos.
(mpopaboTKa U HoBTOpeHue | Y TBEPKIEHE! Kadeapoil gpusuueckoi xumuu, mporokoa Ne 17 or 11.05.2017 r
JIEKIMOHHOTO MaTepuana i |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.
71a00PaTOPHBIM 3aHATUAM)  |METOANYECKIE PEKOMEHIALMU K OPraHKU3aliK ay JUTOPHON M BHEAYAUTOPHOM

4  |IloaroToBKa K TEKYLIEMY (camocTOsTeNBHOM) pabOTHI CTYACHTOB: MeToANueckne ykaszanus / coct. T.I1.
KOHTPOITIO Cropoxenko, T.b. Ilounnox, A.B., becnamos, H.B. Jloza. — KpacHomap:
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Y4eOHO-METOAMYECKUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl OOYYaIOIIUXCS W3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOKHOCTAMHU 3710poBbst (OB3) npenocrasistorcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

JUis 11 ¢ HapyIICHUSIMH 3PEHUS:

— B MieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B hopMe IEKTPOHHOTO JIOKYMEHTA.

Jjig U1 ¢ HapyIIeHUsIMU CITyXa!

— B mieyaTHoM hopme,

— B hopMe IIEKTPOHHOTO TIOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM (opme,

— B hopMe IIEKTPOHHOTO JIOKYMEHTA.

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

3. Oo0pa3oBaTe/ibHbIEe TEXHOJIOTMH, NPUMeHsieMble NMPH OCBOCHUH JUCIHUNIHHBI
(MmonxyJis)

B xome wu3ydeHMs [OHCUMIUIMHBI MPEIYyCMOTPEHO HCHOJIB30BAHUE  CIIEIYIOIINX
00pa3oBaTeNbHBIX TEXHOJOTUMN: JICKIIUH, JIA0OpaTOpPHBIC 3aHATHS, CaMOCTOSTENbHas paboTa
CTYJEHTOB.

KoMneTeHTHOCTHBI MOAXOA B paMKax MpEenojaBaHUsl JUCUUILIMHBI peaju3yercs B
WCIIOJIb30BAHUY MHTEPAKTUBHBIX TEXHOJIOTUN M aKTUBHBIX METOJI0B (ITpoOIeMHas JIeKIus, paboTa
B MaJIbIX IPyIIax) B COYETAaHUH C BHEAYIUTOPHOI paboTOii.

NudopmannoHHble  TEXHOJIOTHH, TPUMEHSEMbIE TIPH HW3YYCHHHM  JUCIHMILTAHBI:
HCITOJIb30BaHUE nH(})OpPMAITMOHHBIX pecypcos, JOCTYITHBIX B nHpOpMaIMoOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh HTepHeT.

AnantuBHbIe 00pa30BaTeNbHBIE TEXHOIOTUH, TIPUMEHSIEMbIE IPU U3YUCHUN TUCITUTLTAHBI
— Ui JIAI C OTPAaHMYECHHBIMU BO3MOKHOCTSIMU 3I0POBbSI TPEIYCMOTPEHA OpPraHU3aALMS
KOHCYJIbTallMi C UCIIOJIb30BAHUEM DIIEKTPOHHOM IOYTHI.

4. OueHoyHble CpeAcCTBa JUIA  TeKyllero KOHTPOJS  YCIeBaeMOCTH M
NMPOMEKYTOYHOM aTTecTaluu

OneHouHble cpeAcTBa IpeIHAa3HAYEHBl JJIsi KOHTPOJS W OLEHKH 00pa3oBaTeIbHBIX
JOCTM)KEHUH 00ydJaroluxcsi, OCBOMBLIMX IpOrpaMMy Yy4yeOHOM IUCHMIUIMHBI «SIBIEHHMS Ha
MeX(pa3zHOM rpaHuLe».

OneHouHBIE CpENCTBa BKIIOYAIOT KOHTPOJBbHBIE MAaTEpHaibl Ul NMPOBEAECHUS TEKYLIETO
KOHTpPOJISI B (pOpME YCTHOTO OMNpoca, OOCYXKIEHHsI AMCKYCCHOHHBIX BOMPOCOB, KOHTPOJBHBIX
paboTt, 33124 ¥ UHAUBUAYAIBHBIX 3a/IaHUI CTYJICHTOB M MPOMEKYTOUHOM aTTecTaluu B Gpopme
BOIIPOCOB K 9K3aMEHY.

CTpyKTypa OLEHOYHBIX CPEICTB /sl TeKyLleil  MPOMEe:KYTOYHOM aTTecTallun

Kox 1 HanMeHoBaHMe P 6 HanmeHOBaHHE OLIECHOYHOTO CPENICTBA
€3yJIbTaThl 00y4YEeHHS "
Ne HHAXKATOpa Y Y Tekyuuii [IpomexxyTouHas
(B cooTBercTBUM C 1I. 1.4)
n/m | (B COOTBETCTBUHU C 1. 1.4) KOHTPOJIb aTTecTalus




HOIIK-1.1. Wmeer | 3Haer  Hambonee  axryasibHble | YO Bonpoc Ha sk3ameHe
CUCTEMaTHYeCKHe HarpaBJeHUs ncCcIIeOBaHUH 1-4
TEOPETUYECKHE U | COBPEMEHHOH TEOPETUYECKOU H
NPaKTHYECKUE 3HAHWS B | SKCHEPHUMEHTAIBLHOMN XUMUH,
n30paHHON o0pacTu | OCHOBBHI SIBJICHUH Ha MexX(azHBIX
XMMUHM WO CMEXKHBIX | TpaHMIAX, WX MaTeMaTHYecKoe
HayK, aHATM3HUPYET | ONHMCAHHE
BO3HUKAIOIIHC B
mpouecce HAy4HOTO | yMeeT aHAIM3UPOBATh
HCCIIEJOBAHMS MPOOIEMBI | BO3HHUKAIOIINE B nporecce
c TOYKH 3pEHUS | HAYYHOTO HCCIIEOBaHUSA
COBPEMEHHBIX HAyYHBIX | MPOOIEMBI € TOYKH 3PEHHSA
TEOpHH, OCMBICIMBAET U | COBPEMEHHBIX HAy4YHBIX TEOPHH,
JenaeT  00OCHOBaHHBIE | JienaTh 00OCHOBAHHBIC BEIBOJBI HA
BBIBOJIBI M3 HAay4YyHOH U | OCHOBE MH(OPMAIMH M3 HAy4YHOU
yueOHOH JUTepaTypHlI. 1 y4eOHOH TUTepaTyphl
BaJeeT 3HAHMSIMU B HM30paHHOU
o0pacTn XHUMHH WIH CMEXHBIX
HayK, MaTeMaTHIeCKUMHU
METOJIaMH{, HCIIOJIB3YEMBIMH TpPHU
MOJICTTMPOBaHNH SBJICHUH
copbumu ®W TepeHoca BONW3H
MeK(a3HbIX TPaHHIL
HOIIK-1.2. Mcronp3yeT | 3HaeT cyliecTByoume meronuku | YO Bompoc Ha 3x3aMeHe
CYIIECTBYIOIINE U IKCIIEPUMEHTAIHLHOTO 5,11,12,16
pa3pabaTbIBaeT HOBbIC UCCICIOBaHUA  SIBICHMM  Ha
METOJIUKH MOTyYSHUS U MeK(pa3HbIX rpaHuIax B
XapakTepu3aIiu MeMOpaHHBIX CUCTEMaX
BEIIECTB ¥ MaTepHAJIOB
JUISL pellieHus 3a1a4 B ymeeT UCIIONIb30BaTh
n30paHHON 00NacTH TEOpeTHYECKHE OCHOBBI
XMMHUH WU CMEKHBIX TPaANIOHHBIX ¥ HOBBIX Pa3/IeNIOB
HayK XUMHUH JUISL SKCIIEPUMEHTAIBHOTO
WCCIEJIOBaHMS  SIBICHMH  HA
MeK(pa3HbIX rpaHuIax B
MEMOpPaHHBIX CHCTEMAaX
BIIaJEET 6a30BbIMH u
pa3pabaTbIBaET HOBBIE METOJIMKH
JUIS MaTeMaTHYECKOTO OIHCAHUS
SIBIICHUH Ha MesK(ha3HbIX
TpaHMIax
HOIIK-1.3. Hcnonssyer | 3HaeT MmaTtemarnuyeckue metonsl, | YO, KP Bormpoc Ha 3x3ameHe
COBPEMEHHOE UCTIONB3YyEMbIE npu 7-10
obopynoBanue, MOJICTIMPOBaHMWN  SIBJICHMH  HA
IIPOrpaMMHOE MeK(pa3HbIX rpaHUIaxX
obecrieueHue,
npodeccroHanbHbIe 0a3bl | yMeeT WCIIOJIb30BAaTh
JaHHBIX ¥  PacyeTHO- | ImpodeccroHaNIbHbIE 0a3bl JaHHBIX
TEOPETHYECKHE METOABI | U pacueTHO-TEOpETHIECKIE
XMUMHUHM  JUI  PELICHUs] | METOAbl XUMHU JUIS DEIICHHs
po¢heCCHOHATBHBIX npodeccHOHAIBHBIX 3314
3azad.

BJaJICCT HAaBBIKAMH pabOTBl ¢
npo¢eCCHOHATBHBIMH Oazamu
JIAHHBIX u pacueTHo-
TEOPETHYCCKUMH METOJAMH  JUIS
peueHus po¢heCCHOHATTBHBIX
3a1a4




HOIIK-2.1. ITpoBoaut 3HAET IPUHLIMIIBL KP Bonpoc Ha sk3ameHe

KPUTUYECKHUI aHAIN3 CaMOCTOSATENILHOM paboThI, 6, 13-15
pe3yNbTaToB OCHOBHEIC U Hanboee

COOCTBEHHBIX aKTyalbHbIC HalPaBICHHS

9KCIIEPUMEHTAIBHBIX H HCCIIeI0BAHUIT COBPEMEHHOM

PacueTHO-TEOPETUICCKUX | TEOPETHUECCKON U

paboT, KOPPEKTHO UX IKCIIEPUMEHTAIBHON

HHTEPIPETHPYET AIEKTPOXHUMHUHU

yMeeT aHaJIM3UpOBaTh,
HHTEPIPETHPOBATH U 0000IIaTh
pe3ynIbTaThl 3KCIIEPUMEHTAIBHBIX
U pacyeTHO-TEOPETHYECKUX
paboT, UCTIONB3Ys TEOPETUUECKHE
OCHOBBI TPAIUIIMOHHBIX U HOBBIX
pa3esioB AIEKTPOXUMHHU TIPH
pelieHrH IpoQecCHOHATBHBIX
3a1a4

BJIafIceT TEOPUCH U HaBBIKAMH
aHaIM3a ¥ UHTEPIIPETALNH
PE3yNIBTaTOB NPAKTHIECKOH U
TEOPETHYECKOH PabOTHI B

4. 00J1aCTH 3IEKTPOXUMHUH U B

npo¢eCCUOHATBHOM
JACATCIBbHOCTHU

HOIIK-2.2. 3HAeT OCHOBHI MIOMCKA HAyYHOM

dopmynupyet nHpopmanum B pedepaTuBHBIX

3aKJIIOYCHUA U BbIBOJbI Oazax JaHHBIX

110 pe3yJibTaTaM aHaJInM3a

JIMTCPAaTypPHbIX 1aHHbIX, YMECT 3aKIIOYUCHMS U BBIBO/bBI 11O

COOCTBEHHBIX pe3ysibTaTaM aHajin3a

OKCIICPUMCHTAJIbHBIX U JIMTEPATYPHBIX TaHHBIX,

PACYCTHO-TCOPCTUICCKUX COOCTBEHHBIX

paboT B n30paHHOM 9KCHEPUMEHTAIBHBIX U PACYETHO-

00acT XUMUH WIN TEOPETHYECKUX paboT B 001acTH

CMEKHBIX HAYK. COBPEMEHHOU TEOPETUUECKOU U
3KCHEePUMEHTAIbHOU
3JIEKTPOXUMHUU
BJI1aJCCT HaBbIKaMH IIOMCKA U
CHUCTEMATHU3allun Hay‘{HOﬁ
nHpOpManuu, paboTH ¢
HAYYHbIMU CTAaTbAMU U
JKypHaJIaMH B pepepaTUBHBIX
0a3ax JaHHBIX

Bonpocsl 1151 yetHOro onpoca no treMe « CTpykrypa mexkga3HbIX rpaHUID

1. Ctpykrypa BHEIITHUX MeX(pa3HbIX TPaHUI] HOHOOOMEHHBIX MEMOPAH.

2. CTpykTypa BHYTPEHHHUX MeK(a3HBIX TPaHUI] HOHOOOMEHHBIX MEMOpaH.

3. poiino¥ smektpudeckuii cioit (JIDC). Monaenu cTpoeHUs JBOWHOTO JISKTPUIECKOTO CTPOSI.

4. Tlonstue o muddysnonnom croe: cioit Hepuera, monnas tonuuHa au¢dGy3uOHHOTO CIIOS,
TUJPOIMHAMUAYECKUI TOTPAHCIIOMN.

5. Pacnpenenenue mop MeMOpaHsI 1o paguycaM. MHUKpPO-, M€30- U MaKpOTIOPHI.

6. [IpuurHa W3MEHEHUS] KOHIEHTPAIMH DJIEKTPOJIUTA BO3JIE TPAaHUIBI MeMOpaHa/pacTBOp MPH
MPOTEKAHWU TOKA; TPAHMYHOE YCIOBUE MPH MPOTEKAHWW TOKAa Yepe3 MEeMOpaHy U BBIBOJ
BBIPAKEHUM 111 TPAHUYHOM KOHIEHTPALMK U IIPEIEIbHOM MIIOTHOCTH TOKA.

7. Ypasuenue [Iupca.

8. Tonkas ctpykTypa 1u(Py3MOHHOTO CII0S IPH MPOTEKAHUN CBEPXITIPEACIIEHOTO TOKA: PEIICHUE
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ypaBHeHuii Hepucra-Ilnanka u Ilyaccona.

Bonpocsl 1151 yeTHOTro onpoca 1no teme «MeToabl uccjie0BAHUA MeK(pasHbIX TPAHUID
1. IlonyueHue crieKTPOB 3IEKTPOXUMHUUECKOIO UMIIEIAHCA.
2. OCHOBHbBIE TMapaMeTphl, MOJy4YaeMbleé M3 CIEKTPOB JJIEKTPOXMMUYECKOTO HMIIEJaHCa:
nepeHanpsHKeHne Ha OUIONISIPHOI rpaHulle, TPOTEKAHNE XUMUYECKUX PEAKIIHUH.
. KoopauHatel, B KOTOPBIX MOYKHO M300paXkaTh crieKTpbl D XMU.
. AnmapatHoe opopMIICHHE METOA.
. Mmmenanc BapOypra, umnenanc I'epurepa.
. Pacnipenienenne ckopocTeil TeYeHMs JKUIKOCTH B KaHaje IPU HCIOJIb30BaHUHU YCIOBHM
MPWINIAHUS U IPOCKANIb3bIBAHUS KUAKOCTH Y CTEHKU
7. T'uapooOHOCTH MOBEPXHOCTH M €€ B3aUMOCBA3b C (PM3NYECKUMHU BEJIWYMHAMH aare3nei Ha
rpaHuULIe pa3jienia U Kore3uel Marepuana, yrioM CMaulBaHHUs.
8. OcoOeHHOCTH TEOPETHYECKOTO ONHCAHWS W TPAKTHYECKOTO0 HM3MepeHHs TruapohoOHOCTH
reTepOreHHOM MOBEPXHOCTH.
9. OcobGennoctu onpezaeneHus THAPOHOOHOCTH ITOBEPXHOCTH MEMOPAH.

o O W

IIpumep 3a1a4 1191 KOHTPOJILHOI padoThl 10 TeMe «MoaenupoBaHue sIBJIEHUH Ha
Mexga3Hoi rpaHnIe»

1.1. B miockoM KaHaje 3JEKTPOIUaIM3aTOpa CKOPOCTh TEUYeHHsS pacTtBopa 1,6 cwm/c,
paccrosinue Mexy memOpanamu 0,8 mm. Paccuntars najgeHue napieHust 1 00bEMHYIO CKOPOCTh
pactBopa B KaHaie mupuHoi 40 cM. [TocTponuTh KOHIIEHTPAMOHHBIA TPOQHIIH U HAUTH CTEIICHD
o0ecconuBaHus pacTBOpa B ceueHUH Ha paccTosiHUM 40 cM OT BXoja B KaHail. Paccunrats pacxoj
JIEKTPOIHEPTUHN, HEOOXOAMMOH sl momydeHHs 1 M° 06eCCONEHHON BOMBI, y4eCTh BKIAJBI,
MPUXOJASAIIUECS COOCTBEHHO HA 3JIEKTPOJUAIN3 U Ha paboTy Hacoca. [IpuHATH, YTO OCHOBHBIM
KoMnoHeHToM pactBopa siBisiercss NaCl (D= 1.6 10—5 cm2/c, A = 10-2 cm2/c, c0= 0.02 moib/n);
YHcia MepeHoca MPOTUBOMOHOB Yepe3 aHMOHO- U KaTHOHOOOMEH-HYI0 MeMOpaHbl pUHATH 0.95,
km Hacoca 0.6. Pacxon anekTposnepruu B pacuere Ha 1 yac paboTsl anmapata (B Brxuac) pasen:

Ha O/1: AED=1U, rue I — cuna toka B A, a U — HanpsikeHHe Ha BceM anmnapare B B,

Ha nepekaduky: Apomp= Ap W/np, roe A p — nagenue nasnenus B H/mM2, W — ob6bemHas
CKOpOCTh B M3/4ac, a Np — KIIJ Hacoca.

1.2. OmnpenenuTs MUHMMAaJIbHYIO JUIMHY KaHajda 00€CCOJIMBAHMS 3JIEKTPOAHAIN3aTopa, Ha
KOTOPOM JIoCcTUTaeTcst crenenb odecconuBanus 50 %, ecnu

* ypcna nepeHoca = 0,98;

*  MexMeMOpaHHOe paccrosiHue = 0,45 mM;

*  CKOPOCTb T€UEHUs pacTBopa 3,2 cM/c;

CuutaTh, YTO B PACTBOPE UMEETCS TOIBKO HATPUI-XJIOP.

1.3. 1aH snekTpoauanu3Helil anmnapar, cogepxkamuii 100 mapHbeIx kamep.

MexmembOpanHoe paccrosiaue = 0,5 MM.

JnuHa kanana 60 cwm.

Pazmep memOpans! 60 Ha 40 cM.

Onpenenuth NPOU3BOAUTENBHOCTh amrmapaTa, MpH KOTOPOH CTENeHb O0EeCcCOIMBAHUS
nocruraetcs paBHoit 60 %. HyxHo HalTH cKOpOCTh padoTHI anmnapara.

1.4. TpeGyercs cipoeKTUPOBATH 3JIEKTPOJUAIN3HBIN anmnapar, KoTopblii 661 o6ecnieunBan 80%
o0eccoMBaHUs pacTBOPA XJIOPHUIa HATPHSL.

Pasmep memOpan 60 Ha 40.

Paccrosiane mex ity memOpanamu = 0,4 mMm.

Arnmnapar JoJKeH UMEeTh IPOU3BOJUTENBHOCTD 2 M3/4ac.

Haiity 4ncio nmapHbIX Kamep B anmapare.

1.5. TpeGyercs cipoeKTUPOBATH 3JIEKTPOJUAIN3HBIN anmnapar, KoTopblii 661 o6ecnieunBai 80%
oOecconuBaHusl pacTBOpa XJopuaa HaTpus. 3BecTHO, UTO MPU CKOPOCTH TEUCHHS )KUIKOCTU 2
cM/c Ha KaxabIX 10 cM ITMHBI KaHata KOHIIEHTpanus yosiBaeT Ha 20%.
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[[npuna memOpan 40 cm.

Paccrosiane mex ity memOpanamu = 0,4 Mm.

AmnmnapaT 10/DKEeH UMETh IPOU3BOJUTEIBHOCTD 2 M3/4ac.

Haiitu nyinny kanana oGecconMBaHMs U YUCIIO TTAPHBIX KaMep B amnmapare.

Bonpocs! 1J1s1 KOHTPOJILHOI padoThl 0 TeMe «MoaeJnpoBanne ABJIeHUI HA MexkdasHON

rpaHuIle»
CyTtb MeToa BoabTamriepoMeTpuu. Ero anmaparypraoe odopmMieHue.
YyacTku, HaOJt01aeMble Ha BOJIbTAMIIEPHBIX XapaKTEPUCTHKAX.
OcHOBHBIE TIapaMeTphl MEMOpPAaHHOH CHCTEMBI, KOTOPBIE MOXHO OIpPEACIUTh W3
BOJIbTAMIIEPHON XapaKTEPUCTUKH: MPEENIbHBIN TOK, ePeX0] B CBEPXIPECIbHOE COCTOSHHUE.
Crioco0b1 onpeieNeHust PEaeIbHOTO TOKA.
PexxuMbl pa3BUTHS 3JIEKTPOKOHBEKINH 110 PyOunmmTeitny-3anpimMany u JlyxuHy-Muinyxk.
CyTb MeTOa XPOHOIIOTEHIITMOMETpHH. I3MepsieMble B HEM BEJTMYHUHBI.
[TepexonHoe BpeMsi Ha XpPOHOIIOTEHIIMOTpaMMaXx.
VYpaBuenue Canpa.
Ot 4ero 3aBucHT (hOpMa HAYATTLHOTO Y4acTKa XPOHOMOTEHIIUOTpaMm?

Bomnpocsl 111 KOHTPOJIbHOMH padoThI O TeMe «CBepXInpeae/bHbII epeH0c B MEMOPAHHBIX

™=

oA wW

©o~N>

CHCTEMAaX, OCHOBHbIE MeXaHU3MbI»
CornpsikeHHass KOHBEKLMA: TPaBUTALIMOHHAS U 3JIEKTPUUECKasl.
Mexanu3m 000MX BUIOB CONPSDKEHHOW KOHBEKIIUH; YCIOBUS, IPH KOTOPBIX PEaTnu3yeTcs TOT
WIKM WHOW BUJ KOHBEKUUHU (POJb 3HAYEHUN KOHIEHTPALMU U CKOPOCTH BBIHYKICHHOTO
TEUYEHUS PaCTBOPA, MEKXMEMOPAHHOTO PACCTOSIHUSI, CBOMCTB MTOBEPXHOCTH).
Kpurepuu I'pacroda, Panes u Puaapacona.
DIEeKTPOKMHETHYECKUE SBIEHUA. Y paBHEeHHEe CMOITyXOBCKOTO.
DIEKTPOOCMOC NIEPBOIO U BTOPOTO POJaA.
MexaHn3MBbI SJIEKTPOKOHBEKIIMN B MEMOPAHHBIX CUCTEMAaX.

3a4TeHO-3K3aMEeHAIlHOHHBbIE MaTePHAJbI 1JIsl IPOMEKYTOYHOM aTTeCTALMHA
(ax3amen)
Bonpocel k dx3ameny:

. CrpykTypa Mex(a3HbIX BHYTPEHHUX U BHEUTHUX T'PaHUI] HOHOOOMEHHBIX MeMOpaH. J[BOHHOI

anextpuueckuii cioit (I23C). Mukpo-, Me30- 1 MakpoIopsbl.

. MonenupoBanne JI[OC U cenekTUBHOCTH TNiepeHoca. lIpuMeHeHue MUKpOreTeporeHHOn

MOJIETIH.
[Tonsitue quddysnonnoro norpannyroro cios (JAI1C), npuduHb ero nosiBIeHUs B AJIEKTPO- U
6apoMeMOpaHHBIX cucTeMax; kKoHuenuu Hepuera u JleBuua, COBpeMeHHbIE IPECTABICHUS O
XapakTepe rnepeHoca B MOrpaHUYHOM CJIO€ PacTBOpA.

KoHuenTpannonHas nosisipuszanys B dJIEKTpoauanu3e. BbIBox ypaBHEHMs s IpeneiabHON
IJIOTHOCTHU TOKa.

OpnHOMepHBIE HECTallMOHApHBIE MOJENH 3JeKTpoanddy3noHHoro nepeHoca B 3-x CIoHHON
obnactu (MemOpana + nBa nu¢Gy3uoHHBIX ¢10s B pacTBope). Obmas GpopmynrpoBka.
MonenupoBanue BoapTaMIepHOi xapaktepuctuku HOM.

MonenrpoBaHue XpOHOOTEHIIMOTPAMM.

Nmnenanc MOM. MogenupoBaHue ¢ UCTIOIb30BaHUEM (Pa30pOB.

Nmneganc MUOM. MogenupoBaHne ¢ MCIOJIb30BAaHUEM MATEMaTUYECKOTO OMUCAHUS
XPOHOIOTEHIIUOMETPHH.

10. Nmnenanc MOM. DkBrUBaI€HTHBIE CXEMEL.
11. Teoperuveckre M TPAKTHYECKHE ACIEKTHl HCCIENOBaHUS THAPOPHILHO-TUAPOGHOOHOTO

OanaHca IOBEPXHOCTH IyTEM U3MEPEHUSI KOHTAKTHOTO YIJla CMaYMBaHHUS.
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12. DneKTpOHHO-MUKPOCKOIIMYECKUE M CHEKTPOMETPUUYECKHE  METOJbl  HCCIIEIOBaHUS
IIOBEPXHOCTH.

13. CaepxmpenenbHblii IEPEHOC B MEMOPAHHBIX CUCTEMAX, OCHOBHbBIE MEXaHU3MBI.

14. Teneparus H+ u OH— noHOB 1 3 ekT 3K3anpTanuu.

15. I'paBuTalMOHHAs KOHBEKLHUS U 3JIEKTPOKOHBEKLHS.

16. Meronbl mMomudukanuu mnoepxHocth MOM st mpupanusi UM TpeOyeMBIX CBOMWCTB:
nojasieHue reuepauuu noHos H+ u OH—, ycunenue 31eKTpOKOHBEKLIMY.

IIpumep 3K3aMeHANMOHHOI0 OUJIeTA:
®enepanbHOe rocy1apcTBeHHOE 00pa30BaTeIbHOE YUpe:KIeHHe BbICIIero
oOpa3zoBaHus
«Ky0anckuii rocyiapcTBeHHbIN YHHBEpPCHTET)
Xumus
DIEKTPOXUMHUS
Kadenpa pusnueckoit xumun
Jucnumimna «SBjaeHus Ha MeK(a3HbIX TPaHULAX»
9K3aMeHAIMOHHBIN Omiaer Ne 3
1. [onsarue muddysnonnoro norpanngaoro cios (AI1C), mpuauHsl €ero NosBICHUS B
JMEeKTpOo- U OapomeMOpaHHBIX cHUcTeMax; KoHuenuuu HepHcra u JleBuua, cOBpeMEHHBIE
IIPEJICTaBJICHUSI O XapaKTepe MepeHoca B IOIPaHUYHOM CJIO€ pacTBOPA.
2. I'enepanus H+ u OH— nonoB u 3 ekt sx3anpranuu.
3aBenyronuii kageapoit B.1. 3abomonkuit

Kpurepun oueHnBanus pe3yjbTaToB 00y4eHUs
Onenka Kputepuu onieHHBaHUS M0 SK3aMEHY
OIIEHKY «OTJIMYHO» 3aCIy’KUBAET CTYJEHT, OCBOUBIIHI 3HAHUS, YMEHUS,
KOMITETCHIIMH U TEOPETUUECKHI MaTepua 0e3 mpoOesIoB; BHITTOJIHUBIITHI
BCE 3aJlaHus, NPEIyCMOTPEHHbIE Y4YeOHBIM IIJJAHOM Ha BBICOKOM
KaueCTBEHHOM YpPOBHE; MPaKTUYECKHE HaBBIKK MPOhecCHOHATHLHOTO
MPUMEHEHUS OCBOCHHBIX 3HaHWH copmupoBanbl. CTyIeHT cBOOOJHO
BIIQZICET TEOPETHYECKMM MaTepHajioM (3HAeT KaK OCHOBHBIC, TaK H
cnenupuyecKkue CHHTETHUYECKHE METOIbl, a TaKXKe MEXaHU3MBI
OCHOBHBIX  pe€akIui) U  CHOCOOEH  CaMOCTOSITEIbHO  PEIIHUTH
HK3aMEHALMOHHYIO 3a/1a4y.
OIIEHKY «XOpOIIO» 3aCITyKMBAET CTYIEHT, MPAKTHYECKH TMOJIHOCTHIO
OCBOMBUINH 3HAHUS, YMEHHSI, KOMIIETEHIINM U TEOPETHUECKUI MaTepural,
y4eOHbIE 3a/JlaHHsl HE OIICHEHbl MaKCUMAJbHBIM YHCJIOM 0ajuioB, B
OCHOBHOM Cc(OpMHpOBaJI TpaKTHUeCKHe HaBBIKH. CTYAEHT XOpOIIO
BJIaJIEET TEOPETUYECKHUM MaTepuaioM, 3HaeT 0a30Bble CHHTETHYECKHE
METOABl W HMMEET TNPEJCTABICHHE O MEXaHHW3MaxX OCHOBHBIX
CHHTETUYECKH  BaXXHBIX  pEaKIMH, CIOCOOCH  CHpPaBUTBCA  C
AK3aMEHAlMOHHOM 3a7aueil MpU HE3HAYUTEIbHON MOMOIIN CO CTOPOHBI
npenojaBaTes.
OIIEHKY «Yy/JOBJIETBOPUTEIILHO» 3aCly’KHUBAa€T CTYJIEHT, YacCTUYHO C
nmpoOenaMyd  OCBOMBIIMK  3HAHUS, yMEHHS, KOMIIETEHIIUH W
[Toporossiii TEOPETUYECKHI MaTepuana, MHOTHE Y4eOHble 3aJaHusi IMOo He
YPOBEHb «3» BBITIOJIHWJI, JIMOO OHU OICHEHBI YHCIOM OauioB OJM3KHUM K
(YIOBIETBOPUTE | MHHHMAIBLHOMY, HEKOTOPHIE MIPAKTUYECKHE HABBIKU HE CHOPMHUPOBAHBI.
JIBHO) CryneHT 3HaeT 0a30Bble CHHTETUYECKHE METO/bI, OJHAKO IIJI0XO

pa3bupaercss B CHENMU(PUYECKHMX METOJaX M MEXaHH3MaX OCHOBHBIX
peakuuii, ¢ TPyJOM CHpABJISETCS € HK3aMEHAIlMOHHOW 3aJadyeid TpHu
CYIIIECTBEHHOM MOMOIIM CO CTOPOHBI MpEenoaaBaTesl.

Bricoknii
YPOBEHBb «5»
(oTnHMYHO)

Cpennuit
YPOBEHb «4»
(xoporti0)
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OLICHKY «HCYIOBJICTBOPUTCIILHO» 34CIIYXKUBACT CTYACHT, HC OCBOHBILHH
3HaHWsA, YMCHHS, KOMIICTCHIHUN U TeOpeTI/I‘leCKI/Iﬁ marepual, yLIe6HBIe

MuHUMaITBHBIN
OBEHE «2% 3aJjaHusl HE BBIMOJIHUI, MPAKTUYCCKUE HABBIKM HE C(HOPMHUPOBAHBI.
(H}épﬂ OBIICTBODI CryseHT He crnoco0eH peluTh HK3aMEHALMOHHYIO 3a7ady JAaxe C
yTeJ'IBHO) P IIOMOIIBIO  IIPCIOAABATECIA M INIOXO  BJIAACCT TCOPCTHYCCKUM

MaTepuanioM (HaOJIFOMAIOTCS CYIIECTBEHHBIC OIIMOKH TIPH 0OCYKISHUU
0a30BBIX CHHTETHYCCKUX METOJIOB).

Kpurepumn oneHMBaHus 3aHATHS € pellIeCHUEM 3a/1a4.

OneHka «omauuno» BHICTABISETCS, €CIU CTYJIEHT UMEET IIyOOKHe 3HAHUS y4yeOHOro
MaTepuana 1Mo TeMe NPAKTHYECKON paboThHI, MOKAa3bIBACT YCBOCHHUE B3aMMOCBS3M OCHOBHBIX
MOHSTHUM, UCHOJB3YEMBIX B paboTe, CMOT OTBETUTh HA BCE YTOUHAIOIIWE U JOMOJHUTEIbHBIC
BOMpochl. CTyJEHT AEMOHCTPUPYET 3HAHUS TEOPETUUYECKOrO0 M MPAKTUUYECKOr0 MaTepualia Io
TeMe TPAaKTHUYECKON paloThI, ONMpenesseT B3aUMOCBSI3U MEXAy IOKa3zaTelsIMH 3aJadu, AaéT
MPAaBWIbHBIN aJrOPUTM PELIEHUS, OMPEACISIET MEXKIUCUUIUIMHAPHBIE CBA3U IO YCJIOBHIO
3a/1aHMUsl.

O1eHKa «Xopoui0» BBHICTABIIAETCS, €CIIU CTYJEHT MOKa3all 3HaHHe Y4eOHOro Marepuaa,
YCBOMWJI OCHOBHYIO JIUTEPATYPY, CMOI' OTBETUTh [IOUYTH IIOJIHO HA BCE 3a/IaHHbIE JOTIOJHUTEIbHBIC
U yTOUHSIONIME BOMPOCHl. CTYyIEHT JEMOHCTPUPYET 3HAHUSI TEOPETUUYECKOTO U MPAKTUYECKOTO
MaTepuaiga MO TeMe NPaKTHUeCKON paboThl, JOMyCKas HE3HAUYUTEIbHbIE HETOUYHOCTH MpHU
pPELICHUH 3a/1a4, UMEsI HEMOJIHOE NMOHUMAHUE MEXIUCLUMIUIMHAPHBIX CBS3EH MPU MPABHIBHOM
BbIOOpE aIropuT™Ma petieHus 3adaHus.

OreHka «y0o61emeopumebHO» BbICTABISIETCS, €CJINA CTYJICHT B IIEJIOM OCBOWJI MaTepual
MPAKTUYECKON pabOThI, OTBETUJI HE HA BCE YTOUYHSIOIIUE U JOMOIHUTENbHBIE BONPOCHl. CTyIeHT
3aTPYIHSETCA C TMPAaBUIBHOM OLICHKOM MNPEIIOKEHHOW 3a/1add, JAA€T HEMOJHBIA OTBET,
TpeOyIoIMii HABOAAIIMX BOMPOCOB TMIPEMOAaBaTeNsi, BHIOOP alropuT™Ma peIIeHUs 3agadu
BO3MOKEH MTPU HABOJSIIMX BOIIPOCAX MPEMOIaBaTENs.

OueHka «Hey0o6nemeopumenbrno» BBICTABISIETCS CTYIEHTY, €CIM OH HMEET
CYIIECTBEHHBIE MPOOEIbI B 3HAHHUSIX OCHOBHOTO y4eOHOTO MaTepHaia MPaKTHYECKOW paboThI,
KOTOPBIN MOJHOCTBIO HE PACKPBLI COJIEPKAHUE BOMPOCOB, HE CMOT OTBETUTHh HA YTOUHSIOIIME U
JIOTIOJTHUTEIbHBIE BOMTPOCHl. CTyNEHT Aa€T HEBEPHYIO OIIEHKY CUTYallUd, HEMPABUJIHLHO BEIOMpPAET
aJTOPUTM JIEUCTBUIA.

Kpurtepuu onennBanus pegeparos.
OneHka «OTJMYHO» — BBINOJHEHBl Bce TpPeOOBaHMS K HANMCAHUIO W 3amuTe pedepara:
o0o3HayeHa npobiema U 00OCHOBAHA €€ aKTyaJbHOCTb, CIENIaH KpaTKUH aHalu3 pa3iIMyYHbIX
TOYEK 3pPEHHs Ha paccMaTpUBaEMYyI0 MpOOJEeMy M JIOTMYHO M3JI0K€Ha COOCTBEHHAs MO3MUIIMA,
chopMyIMpOBaHBl BBIBOJBI, T€Ma pACKpbITa TIOJHOCTHIO, BBIIEPKAH OO0BEM, COOJIIOICHBI
TpeOOBaHUS K BHEIIHEMY O(OPMIICHHIO, JaHbl NpPaBUJIbHbIE OTBETHl HAa JONOJHHUTEIbHbIE
BOTIPOCHI.
OneHka «X0pouIo» — OCHOBHBIE TPeOOBaHU K pedepaTy U €ro 3alUTe BHIIOIHEHBI, HO IIPU TOM
JOMMYIIECHbI HEAOYCTHI. B YaCTHOCTHU, HUMCIOTCA HCTOYHOCTH B H3JIOKCHUMU MaTcpHalia,
OTCYTCTBYET JIOTHUECKasl IOCIIEA0BAaTEIbHOCTh B CYXJIEHUSAX; He BblAepkaH oObeM pedepara;
HMCIOTCS YIIYIICHWSA B O(i)OpMJ'IeHI/II/I; Ha JOIMMOJIHUTCIIbHBIC BOITPOCHI ITPH 3alMUTE JaHbI HCIIOJIHBIC
OTBETHI.
OuneHka «yJI0BJIETBOPUTEILHO» — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHUS OT TpeOOBaHWH K
pedepupoBanuo. B yacTHOCTH, TeMa OCBELIEHA JHIIb YAaCTHYHO; JIOMYyIIEHbI (haKTHYEeCKHe
OLINOKU B COZCpIKaHNU pe(i)epaTa HJIW IIPpU OTBETC HA AOIOJHHUTCIBHBIC BOIPOCHI; BO BPEMA
3alIUTBI OTCYTCTBYCT BBLIBO.
OneHka «HeyJIOBJICTBOPUTEJIBLHO» — TeMa pedepara He packpbiTa, OOHapyKMBAETCS
CYLIECTBEHHOE HETIOHMMAaHUE MPOOIIEMBI.
Kpurepun nudgdepenunpoBaHHoii olleHKH pedepara
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Kpurepuu onenku MakcuMansHas OIeHKa B 0auiax

JIOrMYHOCTh M3JI0KEHHSI 3
PackpbiTHE TEMBI 3
Hcnonp3oBanue mMUpoKo HHPOPMAITMOHHON 0a3bl 3
Hammume  coOCTBEHHBIX  BBIBOAOB, 0000mmeHu#, | 3

KPUTHYCCKOI'O aHaJIn3a

Coburo1eHue NpaBuil HUTHPOBAHMUSI 2
[TpaBUIBHOCTH OOPMIICHHS 1
HUroro: 15

13-15 6annoB — OTIIMYHO
10-12 6anmoB — xopo1io
8-9 6amioB - yJIOBIETBOPHUTEIHHO
0 6ayuTOB — HEYOBJICTBOPUTEIBHO

Kputepuu oneHuBanus npe3eHTaluu.

O1eHKa «omauYHO0» BHICTABIISCTCS CTYICHTY, €CIIH:
- IPE3eHTAIlNs COOTBETCTBYET TEME CaMOCTOSTENIbHOM paboThI;
- 0(hOpMIICH TUTYJIBHBIN CIIal]] C 3ar0JIOBKOM (TeMa, IeJIH, IUIaH U T.11.);
- chopMmynrpoBaHHAas TeMa SICHO U3JI0KEHA U CTPYKTYpPUPOBAHA;
- WCIONB30BaHbl  Tpaduueckue w3o0paxeHus (dororpaduu, KapTUHKK U T.0L),
COOTBETCTBYIOILIE TEME;
- BBIIEp)KaH CTWIb, I[BETOBAs TaMMa, MCIOJIb30BaHA aHMMAIUs, 3BYK; paboTa odopmieHa u
MPEIOCTaBlIEHA B YCTAHOBJICHHBIH CPOK.

O1eHKa «xopouto» BBICTABISIETCS CTY/ICHTY, €CIIH:
- IPE3EHTAallNsl COOTBETCTBYET TEME CaMOCTOSATENIbHOM paboThl; 0(OpMIIEH TUTYJIbHBIHN Claiij ¢
3aroJI0BKOM (TeMa, 11T, TUTaH U T.I1.);
- copMyJIMpOBaHHAs TEMa SICHO M3JI0KEHA U CTPYKTYPHPOBAHA;
- HUCHOJb30BaHbl Trpaduueckue u3zo0paxkeHus (pororpaduu, KapTUHKM U T.IL.),
COOTBETCTBYIOIUE TEME;
- paboTta odopmIieHa U TIPEAOCTABIICHA B YCTAHOBJICHHBIN CPOK.

O1eHKa «Hey0oe1emeopumenbHoy» BbICTABIAETCS CTY/AEHTY, €CIIM paboTa HE BHINOIHEHA
WIN COJICPKUT MaTepHajl He TI0 BOTIPOCY.
Bo Bcex ocTanbHbIX cilydasx paboTa OLIEHUBAECTCS Ha «YyIOBJIECTBOPUTEIHHO»

Kpurtepnu oneHnBanus pe3yJbTaTOB YCTHOIO Opoca.

OneHKa «omau4HO» CTaBUTCS, €CIM CTYACHT IOJHO HM3JIaraeT Marepuan (OTBeYaeT Ha
BOIPOC), JAaeT MpaBHIBHOE OIpeesieHUe OCHOBHBIX MOHATHH; OOHApyXMBAaeT MOHHUMAaHHE
Marcpuralia, MOXET 000CHOBATHL CBOH CYXKIACHUA, MPUMCHUTL 3HAHWA Ha IPAKTUKE, IMTPUBCCTH
HE00XO0IMMBbIE TPUMEPHI HE TOJIBKO U3 YUeOHHKA, HO M CAMOCTOSITEIbHO COCTaBIICHHBIE; U3JIaraeTt
MaTepHall MOCIeA0BaTEIFHO U MPABIIIBHO C TOYKH 3PEHHSI HOPM JINTEPATYPHOTO SI3BIKA.

O1neHka «xopouio» CTAaBUTCS, €CIU CTYJCHT JAeT OTBET, yJIOBJIETBOPSIOLUIMHA TEeM JKe
TpeOOBaHUSAM, YTO W JJISl OICHKU «OTIUYHO», HO JOIMyCKaeT 1—2 OmmuOKH, KOTOPBIE CaM XKe
UCTIPaBIIAET, U 1—2 HepoueTa B MOCIEI0BATEIBHOCTH U SI3bIKOBOM O(OPMIICHHH U3IaraeMoro.

OneHka «y0o61emeopumenbHo» CTaBUTCS, €CIHM CTYJIEHT OOHApy)XWBaeT 3HAHHE U
MOHUMaHHE OCHOBHBIX MOJIOKEHUN TaHHOM TeMBbI, HOT U3J1araeT MaTepuall HETIOJIHO U JIOIYyCKaeT
HECTOYHOCTHU B OIPCACICHUU MOHATHHA WIH q)OpMYJ'H/IpOBKe mpaBujI; HEC YMECT AOCTATOYHO
riIyOOKO M J0Ka3aTelbHO O0OCHOBATH CBOM CYXKICHHS M MPUBECTH CBOM MPHMEpHI; U3JIaraeT
MaTepHall HeloCIeI0BaTeIbHO M IOMyCKAaeT OMHOKH B SI3BIKOBOM O0(OPMIICHUH U3JIaraeMoro.

O1neHka «HeyooenemeopumenbHo) CTABUTCS, €CIIU CTYJICHT OOHApYy>KMBAeT HE3HAHUE
OoJbIlleld YacTH COOTBETCTBYIOIIETO BOMPOCA, JOMyCKaeT OmUOKH B (HOPMYIHPOBKE
onpez[eﬂeHm"I U 1paBull, UCKaXAIOIINC HUX CMBICII, GCCHOPSIIIO‘-IHO U HCYBCPCHHO MH3JIaract
marepuan. OueHka «2» OTMEYaeT TaKHWe HEJOCTaTKH B IOATOTOBKE, KOTOPBIC SIBISIOTCS
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CEpbE3HBIM MPEMIATCTBUEM K YCIEIIHOMY OBJIaJICHUIO OCIEAYIOLUIUM MaTepHaIOM.

Kpurtepuu oneHnBanus pe3yJbTaTOB KOHTPOJIbHBIX PadoT.

KonrtponsHast paboTa npoBOAUTCS B TUCbMEHHON (opMme.

OleHKa «OTJIIMYHO» BBICTABISCTCS, €CIU CTYACHT BBIOJHHI PaboTy 0e3 OomubOoK |
HEJI0YETOB, JIOMYCTHII He O0JIee OJJHOTO HEeJI0UeTa.

O1eHKa «XOpOIIOY, €CIU CTYACHT BBIIOJHWI pab0Ty MOJHOCTHIO, HO JOIMYCTHII B HEH HE
Oosee ogHOM HErpyOOU OMIMOKH U OTHOTO HEI0UeTa, UK He 0oJiee IBYX HEJJOUETOB.

O1eHKa «yIOBJIIETBOPUTEIBHOY, €CIIH CTYACHT MTPABUIIHHO BHITIOIHUI HE MEHEE ITOJIOBHHBI
paboThl WK JOMYCTHII He Ooyiee ABYX TPyObIX OmMUOOK, UM HE OoJiee OqHOM TpyOo M OgHOU
HEerpy0oil OIMOKH M OJTHOTO HEJ0UYeTa, WM He 0oJiee IBYX-TpeX HErpyObIX OMMOOK, WU OJHOU
HEerpyOoO# OMIMOKK U TPeX HEA0YETOB, UK MPU OTCYTCTBHH OIIMOOK, HO MPU HAIMYHH YCThIPEX-
ISITH HEJI0YETOB, TUIOXO 3HAET TEKCT MPOU3BEICHUS, IOMYyCKAeT UCKaKeHUE (DaKTOB.

OneHka «HEYIOBJIETBOPUTEILHO», €CIH CTYJIEHT JOMYCTHJI YHUCJIO OMIMOOK M HEJI0YETOB
NPEBOCXOJIAIIEe HOPMY, TP KOTOPOM MOMKET OBITh BBICTABJICHA OLCHKA «3», WU €CIH
NPaBUJIBHO BBITTOJHII MEHEE ITOJIOBHHBI PAOOTHI.

Kpurtepuu onennBanus 1a6opaTopHbIX padoT.

«5» (OTIMYHO): BBHINOJHEHBI BCE 3a[JaHUs J1a0OPaTOPHOH padOThI, CTYyIEHT YETKO u 0e3
OIMMOOK OTBETHJI HA BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (XOpOI1I0): BBITIOJIHEHBI BCE 3a/IaHUS JTa00OPAaTOPHOU PabOTHI; CTYJCHT OTBETHII Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMH.

«3» (yIOBIETBOPUTEIHHO): BBINOJIHEHBI BCE 3aJaHUs JabOpPaTOpPHOH paboOTHl ¢
3aMEYaHUSIMU; CTYICHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHHSIMH.

«2» (HEe 3aYTeHO): CTYJCHT HE BBHINOJHWJ WJIM BBINOJHUI HENPaBHIBHO 3aJaHUS
71a00paTOpHOI pabOTHI; CTYIEHT OTBETHJI HA KOHTPOJIBHBIE BOTIPOCHI C OIIMOKAaMH MIJIA HE OTBETHII
Ha KOHTPOJIbHBIE BOTIPOCHI.

OneHoUHBIE CpencTBA Ui HMHBAJIHMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BEHIOUPAIOTCA C YYETOM UX MHAMBUIYATbHBIX ICUXO()HU3UYECKHX OCOOEHHOCTEH.

— IIpY He0OXOAMMOCTH HHBAIMIAM | JIUTIAM C OTPaHUIEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEJOCTABIISAETCS JOMOJHUTENFHOE BpeMs /7S MOATOTOBKU OTBETA Ha 3K3aMEHE;

— TIPH TIPOBENICHUH TPOLIEAYPHI OIICHUBAHUS PE3yJIbTATOB 00yUEHHSI MHBAINIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS UCIOJIb30BAaHUE TEXHUUECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYAITBHBIMA OCOOCHHOCTSIMH;

— IIpU HEOOXOIMMOCTH JJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS pE3YyJIbTaTOB OOYYEHHUS 1O JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienypa oneHMBaHUsI PE3yJIbTATOB OOYYCHHS WHBAIWIOB M JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJYJIIO) IpelycMaTpuBaeT IpeloCTaBICHUe
uHpopManuu B (opMax, aJaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist U1 ¢ HapyIIEHUsIMH CITyXa:

— B TIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA.

J1iist T ¢ HApyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO armapara:

— B I1e4aTHO (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JlaHHBIN TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOyyJaronuxcs.
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5. llepedennb y4eOHOI JuTepaTypbl, HHPOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH

5.1. YueOHas iuTeparypa:
Ponnyrun B.U. ®usnkoxumus noepxHoctH. Jonronpyausiii: Matemext. — 2008. — 24 c.
2. Jlykomckuii FO.4., TamOypr FO.[l. ®u3nuko-XuUMHUYECKUE OCHOBBI AJIEKTPOXUMHUH.
Honronpyansrii: Matemnext. — 2008. 423 c.
3. Ciferri A., Perico A. lonic interactions in natural and synthetic macromolecules. NJ.:
Hoboken Wiley Interscience. — 2012. 852 p.
4. Kpauenko T.A., 3onoryxuna E.B., Haitka M.IO., SIpocnaBues A.b. DinekTpoxumus

HAHOKOMITO3UTOB MaTaul — HoHOOOMeHHHK. M.: Hayka. — 2013.
http://www.rfbr.ru/rffi/ru/books/o _1916771#1

=

5.2 Ilepuoguyeckasi iuTepaTrypa
Kypuan «MemOpaHbl 1 MEMOpaHHBIE TEXHOJIOT UM
Kypnan «Pusndeckas XuMus»

5.3. HHTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBbI
DJIeKTPOHHO-0MOIMoTeuHbIe cucteMbl (IBC):
DBC «IOPAWTY https://urait.ru/
ABC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMHy» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
OBC «JIAHb» https://e.lanbook.com

orwnE

IIpodeccuonasibublie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst uzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnnorexka (HIB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HAy4YHBIX KypHaI0B Ha Poccuiickoit
wiatdopme HayuHbIX xxypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHasg »3yeKTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OHOIHOTEKe
nuccepranuii Poceuiickoit rocynapcrsenHoit ouonmoreku (PI'B) https://rusneb.ru/
8. OnektponHas komekuus Oxcdopackoro Poccuiickoro donna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/

arwnE

14. CnpaBouno-nipaBoBas cucrema «KoncynpranT [Imroc» http://www.consultant.ru

15. [TopTan oTKpBITEIX JaHHBIX Poccuiickoit deneparuu hitps://data.gov.ru

16. ba3za oTkpbITBIX naHHBIX MwuHUCTEpCTBAa TpyAa U COUMAIBHOW 3amuTel PO
https://rosmintrud.ru/opendata

17. baza  pgannpix  Hayunoit  snexTtponHnbni  6ubmmuorekun  eLIBRARY.RU
https://elibrary.ru/

18. baza nanupix Beepoccuiickoro HHCTUTYTa HayYHON UM TEXHUYECKOH MH(pOpMaIiu

(BUHUTU) PAH http://www2.viniti.ru/
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https://e.lanbook.com/
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http://www.scopus.com/
https://www.sciencedirect.com/
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http://www.elibrary.ru/
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https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://link.springer.com/
http://www.consultant.ru/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://www2.viniti.ru/

19. ba3bl manHBIX B chepe MHTEIICKTyaIbHOU COOCTBEHHOCTH, BKIIOYAsl TTATCHTHBIC
0a3bl JaHHBIX WWW.IUSNano.com

20. basbl  maHHBIX W AHAJIWTUYECKUE  MyONHMKAIUMK  «YHHBEPCHUTETCKAs
uHdopmanmonnas cucrema POCCHSA» https://uisrussia.msu.ru/

21. denepanbHas rocyaapcTBeHHas uH(pOpMalMoHHas cucrema «HarpoHagbpHas
AJIEKTpOHHAs OMOIMoTeKa» https://H30.pd

22. baza pmaHHBIX TPO(ECCHOHATIBHBIX CTAaHIAPTOB MMUHHUCTEpCTBA Tpyaa W

COLIAJIBHOMN 3aLUTHI PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

23. basbl JIaHHBIX Munucrepcrsa SKOHOMHYECKOIO pa3BUTUSA PO
http://www.economy.gov.ru
24, Odunmanbubiii caiiT @eepanbHOro areHTCTBA N0 TEXHUYECKOMY PEryJIUPOBaHUIO

u metpostoruu http://protect.qost.ru/

25. Enunas 6a3a roctoB P® - http://gostexpert.ru/

26. Pecypcol o tepmoaunamuike (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.html

27. UndopmanumonHo-npaBoBasi cucreMa «['apant» [DnekTpoHHBIH pecypc] — Pexum
nocryna: http://garant.ru/

28. DnekTpoHHO-OMOMMoTeuHas cucrema «KoncynpTanT crynentay www.studmedlib.ru

29. ba3a HOpMaTUBHBIX JOKYMEHTOB o oxpaHe Tpyna (http://econavt.ru/instrukcii-po-
ohrane-truda/dokumenty)

30. Poccwiickas MeMOpaHHast CeTh Russian membrane network
www.rusmembrane.net/

31. OnexkrpoHHble yueOHHMKH Kadenpsl MemOpanHoit TexHonormm Poccuiickoro
XUMHKO-TeXHOIOrH4ecKoro YHuBepcureTa HM. J.. Menpaeneena,

http://membrane.msk.ru/index.php?paqelD=77

Pecypchl ¢cB0O0OOIHOTO T0CTYHA:

1. AmMepuKaHCKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlomHble TEKCTHI KaHAJACKUX auccepTaruit hitp://www.nlc-bnc.ca/thesescanada/

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

4. Wnadopmanmonnas cucrema "EquHoe OkHO J10CTyMma kK oOpa3oBaTeabHBIM pecypcam”
http://window.edu.ru/;

5. Enunas xomnexius nudpoBeIx 00pa3oBaTeabHBIX pecypcoB hitp://school-
collection.edu.ru/ .

CoOcTBeHHBIC YJICKTPOHHBIE 00pa3oBaTe/bHbIC H MH(OPMAaLMOHHBIE pecypChl

KyoI'Y:

1. Cpena MoayabHOTO AUHaMuueckoro oOyuenwus http://moodle.kubsu.ru

2. baza yueOHBIX MIIaHOB, Y4eOHO-METOAMYECKUX KOMILIEKCOB, IyOJINKaMi 1
koHpepenmmii http://mschool.kubsu.ru/

3. bubmmorexa HHPOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAIIMOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

6 MeToanueckue yKkazaHus JJsl 00y4aOUIUXCH M0 OCBOECHHIO TUCIUIIJIUHBI (MOYJIs1)

YcnenrHoe 0CBOCHHE TUCITUTUTHHEI TTPEIIToJIaraeT ak THBHOE, TBOPUYECKOE YIaCTHE CTYICHTA
MyTeM MJIaHOMEPHOH, ITOBCEAHEBHOW PabOTHI.

OO0rre peKoMeHIau

W3ydenue MUCHMIUIMHBI CIeNyeT HauyMHATh C MpopaboTKu paboueil mporpamMmel, ocoboe
BHUMaHUE, VLIS IEIsIM U 3aJ1a4aM, CTPYKTYPE U COJICPIKaHUI0 Kypca.
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Nmeetcs anekTpoHHAst BEpCHs JIEKIUI N0 TaHHON AUCUUIUIAHE.

OcHoBHOI (opMOit 00YUIECHHS CTYICHTOB SIBIISIETCS CAMOCTOsTEIbHAs paboTa HaJl y4eOHbIM
marepuaioM. Ilpouecc wu3yueHus UCHMIUIMHBL “MeMOpaHHbIE TEXHOJOTMM B pEIICHUH
HKOJIOTHYECKUX MPOOIeM’ COCTOUT U3 CIEAYIOIINX JTAlOB:

1. IIpopaGoTka TeEOpeTHYECKOr0 MaTepuaja [0 PEKOMEHIOBAaHHOMY Y4YeOHUKY U
KOHCIIEKTaM JIEKLIUH, MpEeAOCTaBICHHBIX IIpernojaBaTesieM B 3JEKTPOHHOM BHJe. B ciyuae
HEIOCTYIIHOCTH JIaHHOT'O 1ocoOusi HEoO0XOAMMO OOpaTHTbcid K CIMCKY JIMTEpaTyphl,
NPUBEJCHHOTO B pabodeld mporpaMme TUCHMIUIMHBI “MeMOpaHHbIE TEXHOJOTMH B PEIICHUH
9KOJIOTUYECKHX Mpobem”.

2. BeInonHeHne caMOCTOATENbHBIX padoT.

3. [loaroroBka u npecTaBiIeHUE NEpe] OJHOKYPCHUKAMU IIPE3EHTALMN Ha 3aJaHHYIO TEMY.

4. Cnauun 5K3aMeHa B yCTHOW WJIM TUCbMEHHOH opme (10 YCMOTPEHHUIO IPEenojaBaTess).

C nenpo KOHTPOJIS U NOATOTOBKU CTYAEHTOB K M3yYEHHUIO HOBOW TEMbl BHaYalle KayKIoH
NPaKTUYECKOTO 3aHATHS IpPENnojaBaTeieM MPOBOIUTCS WHIAMBHIYAJIbHBIM WM (HPOHTAIBHBINA
YCTHBIM ONpOC IO BBIIOJIHEHHBIM 3aJaHMAM MOpeablaylied Temsl. Kpurepun oueHku: —
IIPaBWJIBHOCTb OTBETA 10 COJEPKAHUIO 3a7jaHusl (YUUTHIBAETCS KOJIMYECTBO U XapaKTep OMNOO0K
IIPU OTBETE);

—TIOJHOTA ¥ TIyOWHA OTBeTa (YYUTHIBACTCS KOJIMYECTBO YCBOCHHBIX (DAKTOB, OHSATHH M
T.IL);

—CO3HATENbHOCTh OTBETA (YUUTHIBAECTCSA MOHUMAHKUE U3JIaraéMOro MaTepuana);

—JIOTUKAa W3JIOKEeHHsI Marepuana (y4yUThIBAeTCS YMEHHME CTPOUTb  ILIEJIOCTHBIH,
1OCJIeI0BAaTENbHBIN paccKa3, PAMOTHO I0JIb30BATHCA CHIELUAIIBHON TEPMUHOJIOTHUEN);

—pPalMOHAIBHOCTh MCIOJb30BAaHHBIX IPUEMOB U CHOCOOOB PpEIICHUs IOCTABICHHOM
yueOHOI 3a1auM (YIUTHIBACTCS] YMEHHUE HCIIOJIb30BaTh HAOOJIee MPOrpecCHBHbIE M 2P PEKTHBHBIE
CIIOCOOBI IOCTUKEHUS 11EITH ),

—CBOEBPEMEHHOCTb U 3((HEKTUBHOCTH UCIIOJIb30BAHUS HATISIIHBIX TOCOOUH U TEXHUUECKUX
CpeACTB NHpHU OTBeTe (YUUTHIBACTCSA TPAaMOTHO M C IMOJB30M MPUMEHSATh HArJSAHOCTh U
JIEMOHCTPALIMOHHBIN OMBIT IPU YCTHOM OTBETE);

—HCIIOJIb30BaHUE JIOMIOJHUTEIBHOTO MaTepraia (00s3aTeIbHOE YCIOBUE);

—palMOHANBHOCTh HCIIOJIb30BAHUS BPEMEHM, OTBEJEHHOIO Ha 3ajaHue (He omoOpsercs
3aTSIHYTOCTb BBINOJIHEHHS 3aJaHMsl, YCTHOTO OTBETa BO BPEMEHH, C YUYETOM HHAMBHUAYAIbHBIX
0COOEHHOCTEH CTYAEHTOB).

Pa3BepHyTBIIf OTBET CTYyJIEHTa MAOJDKEH IMPEJCTaBIsATh CO00H CBA3aHHOE, JIOTHYECKH
MOCJIeI0BAaTENbHOE COOOIIEHNE Ha 33JaHHYI0 TeMy, IOKa3blBaThb €ro YMEHUE IPUMEHSTh
OIpeZieNICHNs, IPaBUjIa B KOHKPETHBIX CIIydasiX.

Pedepar mpencraBiasier coOoil KpaTKoe H3JIOKEHUE COJEP)KaHUS HAYYHBIX TPYAOB,
JUTEpaTyphl MO olpeesieHHoNH HaydyHoi Teme. O0beM pedepara moxxeTr nocturats 20-30 cTp.;
BpeMsi, OTBOJAMMOE Ha €ro MOATrOTOBKY — OT 2 Henenb 1o Mecsma. [logroroBka pedepata
MOJpa3yMeBaeT CaMOCTOSTEIbHOE U3yUeHHE CTYJIEHTOM HeCcKOJIbKuX (He MeHee 10)
JUTEPaTypPHBIX UCTOYHUKOB (MOHOTpaduil, HAy4YHbIX CTaTeH U T.1.) O ONpeAeNEHHON TeMe, He
paccMaTpuBaeMOoi MOJIPOOHO Ha JIEKIIMHU, CUCTEMAaTHU3alliI0 MaTepraa U KpaTKOe ero U3JI0KEHHe.
Ilens HamucaHus pedepara — NOPUBUTHE CTYIACHTY HAaBBIKOB KPAaTKOTO U JIAKOHUYHOIO
OpEeCTaBICHUs COOpaHHBIX MaTepUaloB W (PAKTOB B COOTBETCTBHUHM C TpPeOOBAaHHUIMH,
MPEIbABISIEMBIMU K HAyUYHBIM OTYETaM, 0030paM U CTAThSIM.

Pabora omkHa COCTOATh U3 CIEAYIOMUX YacTeil:

- BBEJICHUE,

- OCHOBHAs1 4acTh (MOXET BKJIIOYaTh 2—4 I1aBbl)

- 3aKJIIOYEHUE,

- CIIUCOK MCIOJIb30BaHHBIX HCTOYHUKOB,

- IPUJIOKEHHUS.

Bo BBeneHMH 0OOCHOBBIBAETCSl aKTYalbHOCTh BBIOPAHHOW TEMBI IUIsi HCCIIEAOBAHMUS,
XapaKTepu3yeTrcs €€ HayyHOoe M IPAKTHUYECKOe 3HAueHWe [UId DPa3BUTHUS COBPEMEHHOIO
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MPOU3BOJICTBA, (OPMHUPYIOTCS LETU W 3aJa4d KOHTPOJIBHOW pabOTHI, ONMpEAeNseTcsl OOBEKT,
OpeMEeT W METOAbl HCCIIEJOBAHUSA, HCTOUYHUKM HWH(POPMALUU [Js BBIIOJIHEHUS PaOOTHI
[TpumepHBIii 00beM BBeEHUS — 1-2 cTpaHUIIbl MAIIMHOIMCHOTO TEKCTA.

OcHoBHas yacTh PabOTHI BHIMIOJHACTCS HA OCHOBE M3YUYECHHUS MMEIOLIEHCS 0TeYeCTBEHHON U
3apyOeKHOW HAyYHOU U CIICIIMAILHON AYKOHOMHUYECKOM JINTEpaTyphl 10 HCCIIETyEMOM TIpodieme,
3aKOHOJIATENIbHBIX U HOPMAaTHBHBIX MaTepuaioB. OCHOBHOE BHHUMAaHHE B IJIaBE JIOJDKHO OBITH
YAEIEHO KPUTUYECKOMY 0030py CYLIECTBYIOIIUX TOUYEK 3PEHHsS MO MPEAMETY UCCIEIOBAHUS U
000CHOBAHHOM apryMeHTalui COOCTBEHHOW MO3MIIMU U B3IJIAJOB aBTOpa pPabdOTHI HA pEIICHHE
npobsiembl. TeopeTudeckue Moa0KeHus, COPMYIUPOBAHHBIE B TJIaBe, TOJDKHBI CTaTh UCXOIHON
Hay4YHOH 0a30i1 [UIs1 BBINOJIHEHHS TOCIIEIYIOIIUX I71aB paOOTHI.

s noarotoBku pedepara AOIKHBI UCIOIb30BAaTHCS TOJBKO CIIEHUANbHBIC PEIeBAHTHHIE
uctounuku. Kpome pedeparoB, TeMaTuka KOTOPHIX CBsI3aHA C TMHAMUKON KaKUX-TTUOO SIBJICHUN
32 MHOTHE TO/Ibl, TMO0 UCTOPUUECKOTO Pa3BUTHS HAyUHBIX B3IUIAJIOB HA KaKyl-IH0O0 mpodiemy,
CJIeIyeT UCI0JIb30BaTh HCTOYHUKH 3a iepuoA He 6oiee 10 mer.

[TpumepHsIii 06beM — 15-20 cTpaHuUI] MAIIMHOMKUCHOTO TEKCTA.

B 3axmroueHnn oTpakaroTcs OCHOBHBIE PE3YJIbTaThl BBINOJIHEHHON pabOThl, BaKHEWUIINE
BBIBO/JIbI, 1 PEKOMEHIAIIUH, U MIPEATIOKEHUS 110 UX MTPAKTUIECKOMY UCIONIb30BaHuI0. [IpuMepHbIit
00BEeM 3aKITIOYCHHUS — 2—3 CTPaHUIIBl MAITMHOIMCHOTO TEKCTA.

B npunoxxeHusx MOMEMIAIOTCS MO HEOOXOAMMOCTH WILTIOCTPUPOBAHHBIE MaTepHUabl,
UMEIOIME BCIIOMOTATENIbHOE 3HAa4YeHHWE (TaONMIIBI, CXEMBI, JWarpaMMmbl H T.II.), a TakKKke
MaTepuaibl MO MCIOJIb30BAHUIO PE3yJbTaTOB MCCIEAOBAHUN C MOMOMIBIO BBIYMCIUTEIHHON
TEXHUKH (aJITOPUTMBI U IIPOTPAMMBbI PaCYETOB U PELICHUS] KOHKPETHBIX 33Ja4 U T.JI.).

3amanue o MOAroTOBKE pedepara CTyACHTOM BbIAAeTCs MperoiaBaTeiaeM HHANBUAYAIbHO,
HO TaK)Xe€ MOYET OBITh HHUIUMPOBAHO CAMUM CTYJICHTOM.

[IpeseHTanmu Ha 3aJaHHYIO TEMY BBINONHSAOTCA B porpamme Power Point. OHa nomkHa
coctosiTh W3 5-8 crhaiiloB W comep)kKaTb OCHOBHBbIE — oOmpefeneHus, (akTHuecKui
WITIOCTPUPOBAHHBIM MaTepHuall, BBIBOJIbI U CIIMCOK MCIIOJIb30BaHHBIX HCTOYHUKOB.

Marepuan myig cooOuieHus: HEOOXOAMMO HCKaThb B KHMrax, >KypHajlaX M MHTEpHET-
UCTOYHHUKAX, ONyOJMKOBAHHBIX B MOCIEAHUE 3 TO/A.

Joxmaa, compoBOKIAIONINN TPE3EHTAINH, TOJDKEH 3aHUMaTh 7-10 MUHYT.

W noknax, W TNpe3eHTAUUM TMPEABApUTEIbHO NPUCBUIAIOTCA MPENOAAaBaTeNlo0 10
AJIEKTPOHHOM ITOYTE HA ITPOBEPKY.

CamocrosTenbHble paO0ThI BHITOIHIIOTCS KaXKAbIM CTYJIEHTOM Ha OTJEJIbHBIX JTUCTKax. He
JIOTTYCKaeTCs MCII0JIb30BAHKE JIFOOBIX CPEJICTB KOMMYHHUKALMU (HOYTOYKH, MOOMIIbHBIE TeJIe()OHBI
C BBIXO/IOM B UHTEPHET U TIp.

JlaboparopHass paboTa BBINOJHSETCA CTYIAEHTOM B COCTaBE€ TPYMIbI, MOATPYIIBl HIN
UHIUBUyanbHO. Bce BbIUMCIEHHUS KenaTeabHO MPOBOJIUTH BO Bpems 3aHsTusa. Ilpu
HEJ0CTAaTOYHOM KOJIMYECTBE BPEMEHU UX MOYKHO BBITOJIHSTH B YaChl CAMOCTOSITENIbHOM paboTHI €
00s13aTeNIbHBIM TPEACTAaBICHUEM PE3YJIbTaTOB MPENOIABATENI0 Ha MOCIEAYIONINX 3aHATUAX WU
KOHCYJIbTaIHSIX.

OdopmiteHne 0TYETOB JTOJHKHO MTPOBOAUTHCS MOCTIE OKOHYAaHUs paboThI. 111 MOATOTOBKYU K
3alIUTe OTYeTa ClexyeT MPOaHAIM3UPOBATh PE3YJbTAThl, COMOCTABUTh HX C W3BECTHBIMU
TEOPETUYECKUMHU TIOJOKEHUSIMH WM CIPABOYHBIMH JaHHBIMHM, OOOOIIUTH pPe3yJIbTATHI
MCCJIEIOBaHUM B BU/JIE BHIBOJIOB 110 paboTe, MOArOTOBUTH OTBETHI HA Bonpockl. [lociie 3aBepuieHust
BBINOJIHEHUS Ta0OPAaTOPHBIX PadOT MPOU3BOJUTCS UX 3aIIUTA.

JlomyckaeTcss HWCHoONIb30BaHHWE paboOuYMX TeTpaaeld, B KOTOPBIX 3aKOHCIEKTHUPOBAHbI
HanOoJsiee BaKHbIE C TOYKH 3PEHUS KaXJOr0 M3 CTYJEHTOB MOMEHTHI, BBIJCICHHBIE NpPHU
CaMOCTOSITENIbHOM MPOpadOTKe KaXKI0M U3 TEM.

B ocBoeHHMM QUCHMIUIMHBI MHBAJIMAAMHU U JIMLAMH C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3I0pOBBSl OOJIBIIIOE 3HAYCHHE HMMEET WHIAMBUIyaJlbHas yudeOHast pabora (KOHCYJIbTAaIMH) —
JIOTIOJTHUTEILHOE pa3bsiICHEHNE Y4eOHOr0 MaTepHara.

WuauBuayanbHble KOHCYJIbTAlMM 1O TPEIMETY SBISAIOTCS BaXHBIM  (AKTOPOM,
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CHOCO6CTBYI-OI_HI/IM HHIUBUAYyaTIU3alluu O6y‘ICHI/I$I M YCTAHOBJICHHIO BOCIIMTATCIIBPHOI'O KOHTAKTa
MCKAY HOpCunoJaBaTciicM U 06y‘-IaIOH_[I/IMC$I HHBAJIMAOM WJIHA JIMOIOM C OI'paHUYCHHBIMU

BO3MOXHOCTAMHU 300POBbA.

7 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHune 1o JUCHUIInHe (MOIYJII0)

HaumeHoBaHue crienyagbHbIX
TMOMeEILeHU I

OCHAaIIEHHOCTD CIIEIUAILHBIX
TMOMeEILeHUH

HepequL JIMICH3UOHHOT O
IporpaMMHOTO obecrieueHust

VueGHbie ayJAUTOPUH JUIst
NPOBEICHUS 3aHATHH JIEKIIMOHHOTO
tuna (aya. 332¢)

Meobernb: yuebHas MeOenb
TexHUYECKHE CPEICTBA 00y UCHHUS:
9KpaH, IPOEKTOP, KOMITBIOTED

Microsoft Windows;
Microsoft Office

VYuebOHble ayJJUTOPHU st | MebGens: yaeOHas mebenb Microsoft Windows;
MPOBEICHUSI IPYIIOBBIX u | Texuudeckue cpeactea obydenus: | Microsoft Office
HHIMBUIYAIbHBIX ~ KOHCYIbTAllMil, | 9KpaH, MPOEKTOP, KOMIIBIOTEP Comsol
TEKyIIETo KOHTPOJIS u
OPOMEXYTOYHON aTTecTanuu (ayn.
334c, 332¢)
VueOHble ayJIUTOPHU Uit | Mebens: yaeOHast Mebenb Microsoft Windows;
npoBeJeHusl 1abopatopHbix paboT. | Texuuueckue cpencra odoyuenus: | Microsoft Office
JlabopaTopusi OpraHUYECKOM XUMUH | MIEPEHOCHOE mynsTuMenuitnoe | Comsol
(ayn. 334c¢, 332¢) obopyoBaHe (HOYTOYK,

IIPOEKTOP)

VYueOHble ayJJUTOPHU JUIsSt
KypCOBOT'O HPOCKTHPOBAHHSI
(BBIIOJTHEHUS KYPCOBBIX paboT)

Kypcogas pabota He IpeycMOTpeHa y4eOHBIM IIaHOM.

Hns

CaMOCTOSTEILHONU

paboTel  oOyuarommxcs

MPEAYCMOTPEHBI

TOMEIIICHMS,

YKOMIIJIEKTOBAaHHbIE CIEIMATU3UPOBAHHON MeOeblo, OCHAIEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOJKIIOUEHUsS K cetu «MHTepHEeT» M obecrnedeHneM JOCTyIa B JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

HanmeHoBaHue NOMEIICHHI 115
CaMOCTOSATENIFHON pabOTHI
oby4Jaromuxcs

OcCHaIIeHHOCTh MMOMEIICHUH ISt
CaMOCTOSATENIFHON pabOTHI
obyyJaromuxcs

IlepeueHb IMIEH3MOHHOTO
MPOrPaMMHOTO OO0ecTieueHus

ITomemenue g caMOCTOATEIbHON
paboThl o0yuaronmxcs (YUTaIbHBIH
3an HayuHoii OMOIHOTEKN)

MebGenb: yueOHas Mebelb
Kommnexkt  crnenmann3npoBaHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMITBIOTEpHAS
TEXHHKa C TOAKIIOUCHHEM K
HHPOPMAHOHHO-
KOMMYHHUKaIIMOHHOH
«/HTepHeT» M OCTYIIOM B
9MEKTPOHHYI0  HMH(OPMAIMOHHO-
00pa3oBaTeNbHY IO cpeny
0o0pa3oBaTeNbHON  OpTaHM3AINH,
BeO-KaMephl, KOMMYHHUKAI[HOHHOE
obopynoBaHue, oOecTeunBaronee
JOCTyl K  CeTH  WHTEpHeT
(mpoBogHOE COE/INHEHUE u
0ecrpoBOJTHOE  COEJUHEHHE 10
texnosorun Wi-Fi)

CETHU

Microsoft Windows;
Microsoft Office

IlomenieHre It caMOCTOSTEIIBHOM
paboThel oby4atommxcs (ayn.. 329c¢,
401c¢)

Meb6enb: yueOHast MeOenb
Kommiext  cnenuanu3upoBaHHON
MeOemH: KOMIIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TeXHHKa C TOAKIIOYCHHEM K
nH(GOPMAITMOHHO-
KOMMYHHUKAIIUOHHOMN
«nTepHeTy wu

ceTn
JIOCTYIIOM B

Microsoft Windows;
Microsoft Office
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JNIEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTeIbHyI0 cpeny
00pa3oBaTeIbHOW  OpraHU3aluH,
BeO-KaMephl, KOMMYHHKAI[HOHHOE
o0opymoBaHue, 0OCCICUHBAOIICE
JOCTym K  CETH  HWHTEPHET
(mpoBomHOE COEIUHEHNE u
0ecrpoBOHOE  COCJUHEHHE IO
texnosorun Wi-Fi)
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