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1 Heau n 321244 M3y4YeHUs1 AUCHMUILINHBI (MOIYJIs1).

1.1 llean ocBOEHUS TUCHUILIHHDI.

B cootBerctBUM ¢ DenepalibHBIM TOCYAapCTBEHHBIM OOpa30BAaTENbHBIM CTaHIAPTOM
BBICIIETO OOpa30BaHMs, OCHOBHOM OO0pa3oBaTelbHON MPOrpaMMON MarucTparypsl IO
HamnpasieHuto noAarotoBku 20.04.01 TexnochepHas 06e30macHOCT M MOTPEOHOCTSIMHU pPBIHKA
TPYy/a BBITYCKHUK JIOJDKEH OBITH OJATOTOBJICH K MPO(ECCHOHATBHOM AATEIIbHOCTH MTPU PEILICHUH
BONPOCOB TexHOCc(epHoil Oe3omacHocTH. B cBs3u ¢ stum Llenpio y4eOHOM AMCHMITIIMHBI
b1.5.06 «MemOpaHHbIe TEXHOJOTMM 3allUThl YEJOBEKa M OKPYXKAIOIIEH Cpeabl» SBISAETCS
CO3/IaHME€ IIEJIOCTHOTO IMPEJICTABICHHUSI O COBPEMEHHBIX MEMOpPaHHBIX TEXHOJOTHSX 3alUThI
Oourochepsl OT TEXHOTCHHBIX BO3JICHCTBUN M BO3MOXHBIX Cepax uX MPUMEHEHHUSI.

1.2 3agauyu AMCHMILINHEL.

— TIOKa3aTh HCTOPHUIO PAa3BUTHS H KIACCH(PUKAIMIO MEMOPAHHBIX TEXHOJIOTUH U
YCTPOMCTB, UCTIOIB3YEMBIX JJIi MOHUTOPUHIA aHTPOIIONEHHOTO BO3JICUCTBHS Ha OKPYXKAIOIIYIO
Cpelly U B CUCTEMaX 3alIUThl CPebl OOUTAHUS;

— MPOJEMOHCTPUPOBATh HAMOOJIEEe TUMUYHBIE KOHCTPYKIIMOHHBIC PEIICHUSI YCTPOMHCTB,
anmapaTtoB U YCTAaHOBOK, NPHUMEHSEMBIX B CHCTEMaxX KOHTPOJIS 3arps3HSIOUINX BEIIECTB U
COBPEMEHHBIX CPEACTBAX 3aAIIUTHI U PeadMIINTALIUU OKPYKAIOIICH CPEeIbl;

— O3HAaKOMHTb C HOBBIMU HAINpPaBICHUSMHU JAPYKECTBEHHBIX OKpYXKAloOIIeH cpene
MIPOU3BOJICTBEHHBIX TEXHOJIOTHIA;

— MpOaHAIM3UPOBATh JOCTOMHCTBA W HEIOCTATKH MEMOPAHHBIX CHCTEM 3alllUTHI CPEIIbI
00UTaHMS U YETIOBEKA C TOUKHU 3PEHHS PECypCOCOEPEKEHUS U IKOJIOTUUECKON 11eI€CO00Pa3HOCTH.

1.3 MecTo AucuumInHbI (MO1YyJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMBbl.

Hucuunnuna b1.5.06 «MemOpaHHbIe TEXHOJIOTUM 3aIIMTHI YEJIOBEKAa M OKpPYKarollen
cpelpl» OTHocuTcs K 0a3oBod uactu brmoka 1 "/ucuuruimebel (Moxaynu)" y4yeOHOro miaHa
Hanpasienuss noarotoBku 20.04.01 Texnocdepnas OGe3omnacHOCTb. M3yueHHMIO JUCLUIUIMHBI
NpeIUIecTBYeT HM3YYEHUI0 TaKMX JAMCLUMIUIMH, Kak «AKTyaJbHbIE 3aJaud TexHochepHOU
6e3omacHocTn», «llpomecchl M anmaparbl COBPEMEHHBIX CPEJICTB 3alllUThl YeJIOBEKa U
OKpyXaromen cpenpl», «Dusuko-xuMuyeckue mnpoueccel B TexHochepe». [locnenyromue
JTUCLHUIUIMHBL:  «DKOHOMHKAa M MEHEIKMEHT 0e30MacHOCTH», «YCTOHUMBOCTE OOBEKTOB
TeXHOC(hEphI».

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUS] MO AMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBI.
N3yuenune nanHOM y4eOHOW TUCIUIIIMHBI HAMPaBIeHO Ha (OPMUPOBAHUE Yy 00yUAIOIIHUXCS
001IeKyIbTypHBIX/001enpodeccnoHanbHbIX/mpodeccnonansubix komnerenuuii (OK/OIK/TIK):
OK-10, OIIK-2, OIIK-3, IIK-9, I1K-19

Ne WNnpnexc Copnepxxanue B pesynbrare u3ydeHus: yueOHON TUCUUIUIMHBI 00YYaromecs
IL.I. | KOMIIETE KOMITIETEHIIUN JIOIKHBI
130002071 (wm e€ gactn) 3HATh YMeTh BJIJIETh
1. OK-10 CITOCOOHOCTBIO K | CITOCOOBI pabOTHI C WHTETPUPOBATH CITOCOOHOCTBIO
TBOPYECKOMY uHpopmanuei u3 TEOPETHUECKUE MTOCTaHOBKHU
OCMBICJIEHUIO Pa3IMYHBIX 3HAHUA c | memed W 3agad
pe3yabTaToOB HMCTOYHUKOB IS MIPaKTHUKOM WCCIIEIOBAHNS;
9KCIIEPUMEHTA, pelieHns 00y4eHus; HaBBIKAMHU
paspaboTke MpoeCCUOHANBHBIX | MHTEPIPETHUPOBATh | HAYYHOT'O CTHIIS
PEKOMEHIAIMI 10 | 3a/1a4, €€ aHaM3a M | 1 AHAIM3UPOBATDH | W3JTIOKEHUS
ux CHUCTEMAaTH3aLlIU MIOJTy4YEHHbBIE pE3yIbTaTOB
MIPAKTHYECKOMY pe3yIbTaThl
IPUMEHEHUIO,




Ne Wnnexc Copepxanue B pesynbrate nzyuenus yueOHON AUCHUIIMHBI 00yYaronecs
ILIL. | KOMIIETe KOMIIETEHIINU JIOJKHBL
HIMN (unu e€ yacth) 3HATH yMeTh BJ1aJ1eTh
BBIJIBH)KCHUIO
HAay4YHbIX HJEU
2. OIIK-2 | cnocoOHOCTBIO KOHIIETITyaJIbHbIE MIPUMEHSTh HaBBIKAMU
TeHEPUPOBAThH OCHOBBI IIPEIMETA; [IOJIy4ECHHBIE TeHEPUPOBAHUS
HOBBIC UJCH, UX KJ1accu(pUKAIHIIO 3HaHMS B uaen B obmactu
OTCTamBaTh U MeMOpaHHBIX PO ECCHOHATEHO | MEMOpPaHHBIX
L[EJICHAIIPABIIEHHO | TEXHOJIOTHI; 1 AeSITeIbHOCTH TEXHOJIOTHH |
peann30BHIBATH JOCTOMHCTBA H YCTPOICTB,
HEIO0CTaTK! HCTIONB3YEMBIX
MeMOpPaHHBIX CUCTEM B cucremMax
3aIIUTHI 3alIUTBl  CPEZbl
oOuTanus
3. OIIK-3 | crmocoOHOCThIO COBPEMECHHBIC CaMOCTOSITEIbHO HaBbIKAMH
AKLUEHTUPOBAHO TEHICHIIMU Pa3BUTUS | BBIPAXATh MBbICIH, | GOPMYIHPOBaH
(bopMynupoBaTh | TEXHUKH U | IPOU3BOJUTH WSl MBICTIEH B
MBICJIb B YCTHOU TEXHOJIOTHI B | aHaIu3 YCTHOMU H
Y IACBMEHHON o0nactu JUTEPaTYPHBIX MUCbMEHHON
¢dopme Ha MeMOpaHHBIX JAHHBIX, ¢dopwme,
TOCYIapCTBEHHOM | TE€XHOJIOTHI, CpaBHUBATh 00cyxiaTh
A3BIKE CYILIECTBYIOLIHE [IOJTyYCHHBIE pe3yabTaThl
Poccuiickoit nH(OPMAITMOHHBIC pe3yabTaThl C | BBIIIOJIHEHHOMN
Oenepanuu u CHCTEMBI U | MUPOBBIM YPOBHEM | paOOTHI
WHOCTPAaHHOM TEXHOJIOTHH 3aIlUTHI
SI3BIKE cpesl OOUTaHUS
4. I1K-9 CIOCOOHOCTHIO MOJIeTTH aHAIIM3UPOBATH METOJITaMHU
co37aBarh CYILIECTBYIOLIIX JIOCTOMHCTBA U TEOPETUIECKOrO
MOJENIU HOBBIX MeMOpaHHBIX HEIO0CTaTKU u
CHCTEM 3alUThI TEXHOJIOTHH 3aIIUTHl | MOAEJIEH MaTeMaTHYECKO
YeJI0OBeKa M CPeJlbl | YeIOBEKa M CPeIbl CYIIECTBYIOLINX r0 aHaJIN3a
obuTaHus oOuTaHus MeMOpaHHBIX 3 PEKTHBHOCTH
TEXHOJIOTHH, MeMOpaHHBIX
npesiaraTb myTu TEXHOJIOTHI U
MUHUMHU3AIAN METOJaMHU HX
CYIIECTBYIOLINX SKCHIEPUMEHTAI
HEIO0CTAaTKOB bHOH
MOJeTIeH,
npeiarath
MPUHLHUITHAIEHO
HOBBIE MOJIEITN
MeMOpaHHBIX
TEXHOJIOTHI
5. [IK-19 YMEHHEM TEOPETUUECKUE U aHaJIM3UPOBATH LEJIOCTHBIM
aHATM3UPOBATh U | IPAKTUYECKUE W3y4YaeMblii 00BEKT | MpeJcTaBlIeHNE
OLICHUBATb OCHOBBI [ aHAJIN3a M O
MOTEHIHANBHYIO | U OLIEHKH Pa3IMYHbIX COBpPEMEHHBIX
OTIaCHOCTH po6GieM B o0actu MEeMOpaHHBIX
00BEKTOB MeMOpaHHBIX TEXHOJIOTUSIX
9KOHOMUKH JJIS TEXHOJIOTHH 3aIIHUTHI
YEJIOBEKA U CPEJIbl | 3alInuThl OHOChEphI ounocdepsl OT
obuTaHus TEXHOTEHHBIX
BO3JIEMCTBHI U
BO3MOXHBIX
chepax ux
IPUMEHEHUS




2. CTpyKTYypa U cojepkaHue JUCHMUIIIHUHBI.
2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMIIJIMHBI 110 BUAAM PadoT.

OO6mast Tpy10EMKOCTh AUCITUIUIMHBI cocTaBisieT 3 3a4.e/. (108 yacoB), ux pacnpenencHue
0 BHJIaM pa0oT MpeCcTaBIeHO B Tabmute (051 cmyoenmos ODO).

Bun yuebHoi paboTbl Bcero CemecTpbl (4achl)
4acoB 2
KonTakTHas padoTa, B TOM 4nce:
AyauTopHbIE 3aHATHS (BCEro): 28 28
3aHsTHS JTEKIIMOHHOTO THIIA 8 8
JlaGopaTopHble 3aHATHS 20 20

3aHATHS] CEMUHAPCKOTO TUIIA (CEMHUHAPBI,
MIPaKTUYECKHUE 3aHSTHSI)

HNnas koHTaKkTHasi padora:

Kontposb camocrositensHoM pabotsl (KCP) - -

ITpomexyrounas arrectanus (MKP) 0,3 0,3
CamocrosiTejibHasi pa6oTa, B TOM YHcJIe:
ITpopaboTka yuebHOro (TeopeTuyecKkoro) MaTepuana 10 10
[ToxroroBka K 3amure JJabopaTOPHBIX paboT 10 10
[TonroToBKa K TEKynieMy KOHTPOJIIO 23 23
IToaroroBka mokaan0B, peepaToB, Mpe3eHTAIIUN 10 10
KonTpoub:
IToaroroBka K 3K3aMeHy 26,7 26,7
OO0mas Tpy10eMKOCTh yac. 108 108
B TOM 4HCJie KOHTAKTHAs 283 283
pabora
3a4. ef 3 3

2.2 CTpyKTYypa IMCHUIIUHBI:
Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUILITUHBI.
Pazensl qUCIMIUTHHBL, U3ydaeMbIe BO 2 ceMeCcTpe (ouHas gopma)

KosmuecTBo yacos
Ne HanmenoBanue pa3nenos AymuropHas | BreayauTopHas
Bcero pabota pabora
J | 113 | JIP CPC
1 2 3 4 5 6 7
1 MemOpaHs! B CPE/ICTBAX MOHHTOPHHTA 19 5 i 4 13
MIPOMBIIIJIEHHON 6€3011acHOCTH
2 MemOpaHHBIE TPOIIECCHl OUUCTKHU Ta30BBIX 15 2 i i 13
" |cmeceit u pereHeparu abcopOoeHTOB
3 MemOpaHHBIe METO/IBI 00€33apaKMBaAHUS 21 5 i 5 13
PUPOJIHBIX U CTOYHBIX BOJ]
MemOpaHHBIE METOABI B TepepaboTKe BOAHO-
4. |opranunyeckux oTxoa0B. KommiekcHble 26 2 - | 10 14
MeMOpaHHBIE TEXHOJIOTHH.
Hmoeco no oucyuniune: 8 20 53

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3ansaTus / cemuHapsl, JIP — maGopaTtopHble
saasTusi, CPC — camocrositenpHas paboTa cTyneHTa



2.3 Conep:xaHue pa3ieioB IMCUUILIHHBI:
2.3.1 3aHATHA JEeKIHOHHOr0 THIIA.

MCTOdaMH.

dopma
Ne Hanmeroparie Copepxanue pazzeina TEKYIIETOo
paznena
KOHTPOJISI
1 2 3 4

1. | MemOGpa#nsI B Kontposb pH 1 MUKPOKOJIMYECTB 3arpsA3HSIONIUX BEIICCTB YO
CpeICcTBaxX B atmocdepe, ruapocdepe, turocepe ¢ UCIOIb30BaHUEM
MOHHUTOPHHTA CTEKJISIHHBIX M3MEPUTEIbHBIX 3JIEKTPOAOB U CEJIEKTHUBHBIX
NPOMBIIIJICHHON | 3JIGKTPOJIOB C HOHOOOMEHHOH moBepXxHOCThI0. HoBbIe
0€30MacHOCTH CpeJICTBA KOHTPOJIS BIAXKHOCTH.

2. | MemOpanHbIe MemOpanHbie METOIbI pereHepaius abcopbentoB (Ha| VYO,
MIPOLIECCHI OUMCTKH | IPUMEPE OUMCTKU BO3AYyXa U MeTaHa OT AuOKcuja cepsl u| KoHTpoib
ra3oBbIX CMECEH U | YIJIEKUCIIOTO raza). Meroabl TepMUUeCcKOl HENTpaiu3auuu Has
pereHepanuu OTXOIAIIMX Ta30B C HCIOJNb30BaHMEM HaHO- H| paboTa
abcopOeHTOB MUKPOCTPYKTYPHUPOBAaHHBIX MEMOpaH C KaTaJuTH4eCKOU

COCTAaBJISIIOLIEH.

3. | MemOpanHnsbie Kiaccuueckne #  3JIEKTPOXMMUYECKHE OKUCIUTENbHO-| «bmui-
METO/IbI BOCCTaHOBUTEIbHBIE METOIbI 00€3BPEKUBAHUS TOKCHUHBIX| OMPOCH,
o0e33apaKuBaHMsI | IpUMECe C UCHoib30BaHWEM MeMOpan (okucienue| KonTpoias
MIPUPOIHBIX U KHCIIOPOJIOM BO3AYyXa, XJIOPUPOBAHHE, O30HHUPOBAHHE). Has
CTOYHBIX BOJ OuncTKa U KOHIIEHTPUPOBAHKE PACTBOPOB, HEUTpanu3anusi| pabora

KHCIIOTHO-OCHOBHBIX CTOKOB, pereneparus abcopOeHTOB U
pexynepanus TBEpAbIX OTXO0B (Ha MpuMepe nepepadboTKu
IUIACTUKOBBIX ~ OYTBUIOK) METOAOM  AJIEKTPOAMATIHU3A.
[TepepaboTka 1 00€3BpEKUBAHUE KUIAKUX PATHOAKTUBHBIX
U BBICOKOTOKCHYHBIX OTXO0JI0B

4. | MemOpanHbie [IepepaboTka CTOYHBIX BOJ MacCI0KUPKOMONHATOB, Pedepar
METO/]IbI B NPEeaNpUATHI HEPTIHON U LEIITI0I03H0-0yMaXkHOM
nepepaboTke MIPOMBIIIJIEHHOCTH METOAaMH MUKPO- U
BOJHO- yAbTpadUIbTPaLIUN.

OpPraHUYECKUX
OTXOJIOB.
KommnekcHeie
MeMOpaHHbIe
TEXHOJIOTUU
*¥Ycrusiit onpoc (YO)
2.3.2 3aHATHSA CEMHHAPCKOI0 THIA.
[IpakTiueckue 3aHATHS HE IPEyCMOTPEHbI paboueil mporpaMMon AUCIUILITUHBIL.
2.3.3 JlaGopaTopHbIe 3aHATHSI.
No HanmenoBanme nabopatopHbIx paboT Popwma Teky1uero
KOHTPOJISI
1 2 3
1. |OGecconuBaHue BOJAHBIX PACTBOPOB METOIOM IJIEKTPOIHATIN3A. JIP
2. |OGe33apaxuBaHUE MMPUPOTHBIX U CTOYHBIX BOJ OapoMeMOpaHHBIMU JIP




3. |[IpenenpHOE KOHIICHTPUPOBAHUE MOTH(PEHOIOB METOAOM JIP
DIIEKTPOIUATIN3A.
4. |/3BneueHHE NOHOB TSIKEIBIX METAUIOB METOOM YIIbTPAQHIbTPAIIUH. JIP

3amura taboparopHoii pabots (JIP)

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IPOEKTOB)
KypcoBbie paboTsl He peLycMOTpeHbl paboueii mporpaMMon AUCHUTUINHBL.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs JJI1 CAMOCTOATEIbHOH padoThl
00y4aomuXcH Mo JUCHUILINHE (MOTYJII0)

[lepeueHs yueOHO-METOANIECKOTO 00ECTICUCHUS TUCITUTUINHBI 110

Ne Bun CPC BBITIOJITHCHUIO CAMOCTOSITEIIbHON PabOThI
1 2 3
1 |IIpopabotka 1. MemOpansl 1 MmeMOpanHbie TexHosoruu [Tekct] / oTB. pen. A. b.
y4eOHOro SApocnasues. - Mocksa : Hayunsiit mup, 2013. - 611 c.
(reopernueckoro)  |2. Bonko, B.A. Teoperndeckne OCHOBBI OXpaHBl OKpPYKaIOIIEH
Marepuasa cpensl [DNeKTpOoHHBIN pecypc] : yued. mocodue — DIEKTPOH. JIaH.
2 |([ToaroroBka k — Cankr-IlerepOypr : Jlanb, 2015. — 256 ¢. — Pexum gocryna:
3aIuTe https://e.lanbook.com/book/61358.
1a0opaTOPHBIX Metoauyeckue yka3zaHUS 110 OpraHU3allUd  CaMOCTOSTEIbHOU
pabor paboThL.
3 |[I[ToaroroBska kK Metoanyeckre yKa3zaHHs K BBITTIOJHEHUIO JIAOOPaTOPHBIX padoT.
TeKylIeMy KOHTposro|MeTonueckue yKa3anus 110 HaMCaHuio pedeparos.
4 |TlonroroBka YTBepxkaeHsl Kapeapoil ¢uzndeckoil xumuu, nporokos Ne 17 or
JOKJIaI0B, 11.05.2017 r.
pedepatos, MeTtoauyeckue yka3zaHusl K BBIOJIHEHUIO JIa0OpaTOPHBIX paboT 1O
npe3eHTaluii TUCIHUIUIMHE.  YTBEpXKIACHBI Kadeapoil  (PU3NYECKOW  XUMHH,

mporokost Ne 10 ot 13.03.2018 r.

Meroanueckue peKkOMEHAAIMU K OpraHu3alii ay IMTOPHOU 1
BHEayIUTOPHOH (CaMOCTOSATENBHOMN) paOOThI CTYI€HTOB:
Metonudeckue ykazanus / coct. T.I1. Ctopoxenko, T.b. [TounHox,
A.B., becnanos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii roc. yH-T,

2018.89 c

VY4eOHO-MeTOIUYECKNE MaTepuaibl NIl CaMOCTOSITENIbHOM paboThl O0y4arommxcs W3
YHCiIa MHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTAMHU 3710poBbsi (OB3) npenocraistores
B (hopMax, aJanTUPOBAHHBIX K OTPAHWYCHUSM UX 3[JOPOBbS U BOCIIPUATHUS HH(POPMAITUH.

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoM (opme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO arnapaTta:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBI TIepedYeHb

o0yJaromuxcs.

MOYET OBITh KOHKPETU3UPOBAaH B 3aBUCHUMOCTH OT KOHTHHICHTA

3. O0pa3oBaTesibHbIEC TEXHOJIOTHH.
Jia popmupoBanus npodeccCHOHaIbHBIX KOMIIETEHLIUH B MPOLECCE OCBOEHHUS Kypca
UCTIOJIb3YeTCsl TEXHOJIOTUS MPO(pECCHOHATFHO-PAa3BUBAIOIIETO O0YUYEHHUs, IPeAyCMaTPHBAIOILAs
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HC TOJIBKO Hepenaqy TeOpeTI/I‘-ICCKOI‘O MaTepHana, HO U CTI/IMyHI/IpOBaHI/Ie I1I03HAaBATCJIbHBIX
JIEUCTBUU CTYIEHTOB. [Ipu npoBeieHNN JEKIIMOHHBIX 3aHITUH UCTOJIb3YIOTCS MYJIbTUMEINITHBIE
npeseHTauuu. B pamMkax NpakTHUECKUX M JIaDOpaTOPHBIX 3aHATUN HPUMEHSIOTCS METOJIbI
MIPOEKTHOTO 00YYEHHMS, MCCIICIOBATEILCKIE METOIbI, METOJT KOHKPETHBIX CHTyaluid. B mporecce
CaMOCTOATEIIBHONW  JI€ATEJIBHOCTH  CTYACHTBI OCBAMBAlOT M  AHAIM3UPYIOT IIE€PEIOBOMU
MearOrHYCCKUN OTBIT, UCIIOJIB3YSI UMEIOIIYIOCS JTUTEPATyPy U HHPOPMAIIMOHHBIE TEXHOJIOTHH.

I[JIH JINIL C OI‘paHI/I‘-ICHHbIMI/I BO3MOXHOCTSIMHA SHOPOBLSI HpGIIyCMOTpeHa opraHH3au1/1;1
KOHCYJIBTAIIMH C KCTIOJIb30BAaHUEM JICKTPOHHOM TOYTHI.

4. OueHo4YHbIE CPeCTBA AJISA TEKYHIEr0o KOHTPOJISl YCIIeBAeMOCTH U NMPOMEKYTOYHOM
aTTecTALMH.
4.1 ®oHA OLIEHOYHBIX CPEeICTB VI MPOBeeHHs] TeKYIero KOHTPOJIS.

Bonpocel 151 ycTHOro ompoca mo teme «MemOpaHbl B CpeAcTBaX MOHHUTOPHHIA
NMPOMBINLIEHHOI 0€30MACHOCTI

1. Kakne mnpuHIUOBI COBEPIICHCTBOBAHMSI CYIIECTBYIOIIUX IPOHU3BOJICTB C
MCIIOJIb30BaHHEM MEMOpaHHBIX METOZ0B BaM n3BecTHBI?

2. KakoBa crpaTeruss m TakTMKa MOHUTOPWHTA IMPOMBINUICHHONW O€301acHOCTH C
MCII0JIb30BAaHUEM MEMOpPAHHBIX METOIOB?

3. Kak ocymecTBisiercs KOHTpoib pH ¢ MCHOIB30BaHNEM CTEKIISIHHBIX 3JIEKTPOIOB?

4, Kax ocymiecTBisieTcsi KOHTPOJIb MPUCYTCTBUSI MUKPOKOJIMYECTB 3arpsI3HSAIOIINX
BEIIIECTB C UCITOJIb30BAHUEM MOHCEICKTUBHBIX JJICKTPOIOB?

5. KakoBa criennuka 1eTeKTUPOBAHUS MUKPOKOJIMYECTB 3arPSI3HSIONINX BEIIESCTB B
atMocdepe?

6. [To kakoMy TIOKa3aTeNI0 BEIETCS HOPMHUPOBAaHWE NpHUMeced B aTMochepHOM
BO311yX€E?

7. Kakune mpuMeHstoTCs MEMOpaHHBIE METOJBI IS OMPEICIICHUS 3arpsi3HIIONINX

BEIIECTB B uTOC(hepe?
Ilepeuens komnemenyuil, npogepsemuvix oyenounvim cpeocmeom: OK-10, OITK-3

Bonpocsl ais ycTHoro onpoca no reme «MemOpaHHbIe NPoO1ECChl OUYUCTKH I'a30BbIX
cMeceil M pereHepanun abcopoeHTOB)
1. Onummre mnporeccsl Auddy3uu B MpoIecce Tra3opasliefeHuss TpH NPUMEHEHUU
pa3IMYHBIX TUTIOB MEMOpaH.

2. Kakne meMOpaHHBIE METO/IBI pereHepaui a0copOSeHTOB BaM U3BECTHBI?
3. Kakwue razoBble cMecH OUMIIAIOT B IpOIlEcCe MEMOPaHHON OYMCTKU?
4. Kakue MeMOpaHHbIE METObI 00€3BPEKUBAHUS TOKCUUHBIX IPUMECEH, TPUCYTCTBYIOMINX

B COCTaBe Ta30BBIX CMECEei, BaM U3BECTHBI?

KaxoBbl mpuuuHBI erpasalnnn MeMOpaH, UCIIONb3YEMbIX JUIsl OYMCTKH ra30BbIX CMecei?

Ilepeuenv Komnemenyuii, npogepaemvix oyenounvim cpeocmeom: OK-10, OIIK-2,
OIlK-3

KonrtpoabHasi paGora Nel nmo teme «MemOpaHHbIe Npouecchbl OYUCTKH Ta30BbIX
cMeceil M pereHepanun abcopoeHTOB)

Bapwanr 1.

1. B uem cyTh perenepariuu aacopOEHTOB METOI0M OUIIOISIPHOTO dIEKTpoaranu3a?

2. Kakne wmaccuueckue MeTonbl 00€3BPEKHBAHUA TOKCHYHBIX — TPUMECEH,
HaXOJSAIINXCS B COCTaBE Ta30BbIX CMECEH BaM M3BECTHBI?

3. Kakne meTompl TEpMUYECKOW  HEUTpalM3allMM  OTXOASIIMX  Ta3oB  C

UCTIIONB30BAaHWEM HAaHO- M MHKPOCTPYKTYPHPOBaHHBIX MEMOpaH C  KaTaluTHYEeCKOH
cocTtaBirstronielr Bam u3BectHb1?



4, KakoBbl mpu4mHbBI aerpaganuu MeMOpaH, UCTIONb3YEMBIX ISl OUYMCTKU Ta30BBIX
cMecen?

Bapuanr 2.

1. Kakue ¢yHmameHtanbHbple nporecchl AU y3un JeXar B OCHOBE NPHUMEHEHUS
Pa3JIMYHBIX THIIOB MEMOpaH /I ra30opa3ieneHus ?

2. Kakne MeMOpanHble MeTOJIbl 00€3BpEKMBAHUS TOKCHYHBIX IPUMECEH,
IPUCYTCTBYIOLINX B COCTaBE I'a30BbIX CMECEH, BAM U3BECTHBI?

3. Onummre MeMOpaHHbIE METOBI pereHepanuu abCopOeHTOB Ha MPUMEPE OUUCTKU
METaHa OT YIJIEKUCIIOTO ra3a.

4. KakoBbl npuHIMNHATBEHBIE TTOX0/IbI K BOCCTAHOBJICHUIO MEMOPaH, UCIOIb3yEeMbIX

B IIPOIIECCE pereHepary abcopoeHTOB?

Bonpocsl ajs «0auu-onpoca» mo teme «MeMOpaHHbIe MeTOAbI 00e33apaKuBaHUs
NPUPOIHBIX H CTOYHBIX BOI»
1. HaszoBurte MeMOpaHHBIE METO/IbI 00€33apakKUBaHUS IPUPOIHBIX U CTOYHBIX BOI.
2. KakoBbl OCHOBHBIC NPUHIMIIBI pabOTHI MEMOpAaHHBIX METOJOB, Pa3pabOTaHHBIX IS
HEUTpaau3aluu CTOKOB?
3. I'me ucmonp3ytoT MeMOpaHHBIE METOABI JISi M3BJICYCHUS M PEKyNEepaly THKEIBIX
METaJIJIOB?

Konrposabnasi padora Ne 2 mo teme «MemOpaHHble MeTOAbl 00e33apa’KMBAHUS
NPUPOAHBIX H CTOYHBIX BOI»

Bapuanr 1.

1. KakoBbl OCHOBHBIE IPUHLIUIIBI PA0OTHI ANEKTPOAUATIN3ATOPA-KOHIIEHTpaTopa?

2. Kakue HoBelinne MmeMOpaHHbIE TEXHOJIOTUH, Pa3padOTaHHbIE ISl HEUTpalln3aluu
CTOKOB, BaM U3BeCTHbI? ONUIINTE NPUHLIUI UX PAOOTHI.

3. Kakue craguu pazpaboTKu MpOLIECCOB OUUCTKH € MCIOIb30BAHUEM MEMOPaHHBIX
TeXHOJO0ruil Bam n3BecTHsI?

4. Kak ncronb3yror MeMOpaHHbIe METO/IbI JUISl U3BJICUEHUS U PEKYIIEpaIH TAKETBIX
METAJIJIOB?

Bapuanr 2.

1. KakoBo  TuUmMuHOE  amnmaparHoe oopmieHne  3NIEKTPOAMATIM3ATOPA-
KOHIIEHTpaTopa?

2. B uem cyTh HeWTpanu3aliy KUCIOTHO-OCHOBHBIX CTOKOB METO/I0M OMIIOJIIPHOTO
AJIEKTpoIuanu3a’?

3. KaxoBbI IpUHIUIIBI CO3JaHMSI IPOU3BOJICTB C 3aMKHYTBIM LIUKJIOM IO BOJE?

4. B 4ém cyrb mepepaOOTKM CTOYHBIX BOJ MACIOKUPKOMOWHATOB, MpPENNPHUSITHIMA
HEPTSIHOH M LEUIIONI03HO-OyMaXHOM  NPOMBINUIEHHOCTH ~ METOJaMH  MHKpPO- |
yIbTpapuIbTpauun?

Ilepeuenv Komnemenyuii, npogepaemvix oyenounvim cpeocmeom: OK-10, OIIK-2,
OIlK-3

IIpumepHbie Tembl pedepaToB K pasgeny «MeMOpaHHbIe MeTOAbI B mepepadoTke
BOJHO-OpPraHN4YecKuXx 0Txo10B. KomiiexkcHble MeMOpaHHbIE TEXHOJIOTHI

1. AmnmnaparypHoe odopmiieHne THOPUAHBIX YCTaHOBOK, HCHOJB3YIOIIMX 0apo- u
3NIEKTPOMEMOPAHHBIE METOBI.

2. Y cTaHOBKY /17151 CBEPXTITYOOKOM OYMCTKH BOJIBI.

3. [TepepaboTka CTOKOB MaCIOXKHUPKOMOWHATOB.

4. [TepepaboTka CTOKOB NMPEANPUATUN HEPTSIHONW TPOMBIIIEHHOCTH.

S. [TepepaboTka CTOKOB LIEIUTIOI03HO-0YMaXHOH MPOMBIIIIEHHOCTH.

6. [TpuHIMIIBI TPUMEHEHUS 0OpaTHOTO OcMOca B KOMOMHUPOBAHHBIX MEMOpPAaHHBIX

MCTOHaX U MHOTOCTYIICHYATBHIX YCTaHOBKaAX.



1. Criermudrixa 06e3BpeKMBaHUS KUIKUX PATHOAKTUBHBIX OTXOJIOB.

8. [TpuHIAITBL COBEPIIICHCTBOBAHHUS CYIIECTBYIOIIUX MIPOM3BOJICTB c
UCIIOJIb30BaHNEM MEMOPAHHBIX METOIOB.

9. KonBepcust MemOpaH.

10.  KoHCTpYKIMOHHBIC U IKCILTyaTallHOHHBIE OCOOCHHOCTH anmnaparoB, pabOTAIOIINX
Ha MPEeNNPUATUAX (HapMalleBTHKH.

11.  KoHCTpYKIMOHHBIC U IKCILTyaTallHOHHBIE OCOOCHHOCTH anmnaparoB, pabOTAIOIINX
Ha BHHOJICIBUECKUX MPEIIPHUSATHSIX.

12. KOHCTpYKIMOHHBIC U IKCILTyaTallHOHHBIE OCOOCHHOCTH anmnaparoB, padOTAIOIINX

Ha MPeIIpUATUAX IPOU3BOJICTBA MOJIOKA.
13.  Pexymepauus TBEpAbIX OTXO0B METOJOM DJIEKTPOANAIN3A

14.  IlpeumymiecTBa HCIIOJB30BAaHUSI MEMOpPAHHBIX METOJOB IpH 00OpabOTKE BOJHO-
OpPTaHUYECKUX OTXOJIOB.
15.  IlepcnekTuBBI pa3BUTHS MEMOPAHHBIX MTPOIIECCOB.

Ilepeuenv komnemenyuii, npogepaemvix oyeHounvim cpeocmeom: OK-10, OIIK-2,
OIIK-9

Kpurepun oneHuBaHNsI KOHTPOJIbHBIX padoT

OneHka «OTJMYHO» BBICTABISETCS, €CIM CTYJIEHT BBIIOJIHWI padoTy 0e3 omuboK u
HEJI0YEeTOB, JIOIYCTHII He O0jiee OJJHOrO HEeJl0UeTa.

OueHka «X0poIIo», €CIH CTYJCHT BBIMOJHWI PadOTy MOTHOCTHIO, HO TOITYCTHII B HEH HE
6oee oJHOI HerpyOoil OIIMOKY U OJTHOTO HejloueTa, WK He 0ojiee IBYX HE0UETOB.

OneHka «yIOBJIETBOPUTEIBHO», €CIH CTYIACHT MPAaBUJILHO BBHIMOJHWI HE MEHEe
MOJIOBUHBI pabOThI WITU AOMYCTUIT HE OoJiee ABYX TpyObIX OMMOOK, WK He 0oJiee 0JIHOM Tpy0oit
Y OJTHOUM HerpyOoil OIMOKH ¥ OJTHOTO HEJA0YETa, HITU He 00Jiee IBYX-TPEeX HErpyObIX OMUOOK, M
OJTHOW HerpyOoi OLIMOKH M TpeX HEeJ0YeTOB, WIM MPH OTCYTCTBHM OIIMOOK, HO IPU HAIWYUU
YeThIpeX-TISTH HEA0YETOB, TUI0XO0 3HAET TEKCT IPOU3BEICHUS, TOMYyCKAeT UCKa)KeHUE (DaKTOB.

OuneHka «Hey10BJ1eTBOPUTEIbHO», €CIIU CTYJEHT JIOIYCTUI YACIIO OIMOOK U HEJOUETOB
MIPEBOCXOIAIIEE HOPMY, TIPH KOTOPOH MOKET OBITh BEICTABJICHA OIIEHKA «3», HITH €CIIN MPABUIIEHO
BBITOJIHUJI MEHEE MOJIOBUHBI PaOOTHI.

Kpurepun oneHuBanus yCTHOro onpoca

OneHka «OTJHYHO» CTaBUTCA, €CIIM CTYJEHT MOJHO M3JIaraeT marepuai (OTBedaeT Ha
BOIPOC), JAaeT NPaBUIbHOE OMNPEICIICEHHE OCHOBHBIX IOHATUHN; OOHApyXMBaeT MOHMMAaHHE
MarepHaia, MoXeT 00OCHOBATh CBOM CYXKAEHUS, MPUMEHUTh 3HAHMs Ha MPAKTUKE, MPHUBECTH
HE00XO0IUMBbIE TPUMEPHI HE TOJIBKO U3 YUEOHUKA, HO M CAMOCTOSITENIbHO COCTAaBJICHHBIE; M3JIaraeT
MaTepua MocieJ0BaTeIbHO U IPAaBUIIBHO C TOUKH 3PEHUS HOPM JIUTEPATYPHOTO SA3BIKA.

OneHka «XOpoOLIO» CTaBUTCS, €CJIM CTYAEHT JAeT OTBET, YJIOBJIETBOPSIOLIMI TeM ke
TpeOOBaHUAM, YTO U JAJS OLEHKH «OTIUYHO», HO JOMyckaeT 1-2 ommOKH, KOTOpBIE caM ke
UCIPABIISET, U 1—2 HemoueTa B MOCIEI0BATENBHOCTH U S3bIKOBOM O(DOPMIIEHUH U31araeMoro.

OneHka «y/l10BJIeTBOPUTEJIbHO» CTAaBUTCS, €CIIM CTYJAEHT OOHApyKMBaeT 3HAHUE U
MMOHMMAaHNE OCHOBHBIX MOJIOKEHUH TaHHOW TEMBbI, HOT U3JIaraeT MaTeprall HETOIHO U I0IyCKaeT
HETOYHOCTH B OINpPEAEICHUU TOHATHH WM (POpPMYyTUPOBKE MpPaBUJ; HE YMEET IOCTaTOYHO
IyOOKO M J0Ka3aTelbHO 00OCHOBATh CBOM CYXKICHHS U MPUBECTH CBOU NPUMEPHI; U3JIaraer
MaTepHall HeloCae10BaTeIbHO U JOMyCKaeT OMIMOKH B I3bIKOBOM O(OPMIICHHH U3JIaraeMoro.

OneHka «HeyI10BJIeTBOPUTEIbHO» CTABUTCS, €CJIU CTYJIEHT OOHapYKHBAeT HE3HaAHHE

OonblIel YacTH COOTBETCTBYIOLIETO BOIPOCA, JOMYyCKaeT OIIMOKH B (QOPMYIHPOBKE
onpesieNieHul U MpaBWl, UCKa)XarollMe UX CMBICH, OeCropsJ0ouYHO U HEYBEPEHHO H3Jiaraet
Matepuan. OneHka «2» OTMEYaeT TaKHe HEJOCTAaTKU B IOATOTOBKE, KOTOPBIE SBIISIOTCS
CEpbE3HBIM NPEMATCTBUEM K YCIIEITHOMY OBJIQJICHHUIO MOCIEIYIOIINM MaTEPHATIOM.

Kputepunu oneHuBanus 0bICTPOro NUCbLMEHHOI0 ONPOCa «OJINL-0NPOCA»
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IIIxana orleHUBaHUS:

«OTJIMYHOY» - BOMPOC PACKPHIT MOJHOCTHIO, TOUHO 00O3HAYCHBI OCHOBHBIC MOHSTHS U
XapaKTEPUCTUKH 110 TEME.

«Xopo1o» - BOMPOC PACKPHIT, OAHAKO HET IOJIHOTO OIHCAaHUS BCEX HEOOXOIMMBIX
3JIEMEHTOB.

«YI0BJI€TBOPUTEIBHO» - BOIIPOC PACKPBIT HE IMOJHO, MPUCYTCTBYIOT IPYOBIC OITUOKH,
OJIHAKO €CTh HEKOTOPOE MOHUMAHUE PACKPHIBAEMBIX IMOHITHH.

«HeynoB1eTBOPUTEILHO)» - OTBET Ha BOIIPOC OTCYTCTBYET WJIM B 1I€JIOM HE BEPEH.

Kpurepun ounenuBanusi pedpeparon

OueHka «OTJIMYHO» — BBINOJHEHBI BCce TpeOOBaHMS K HAMCAHUIO U 3alIuTe pedepara:
o0o3HaueHa npobiieMa U 00OCHOBaHA €€ AKTYaJbHOCTb, C/AEIAH KpPAaTKUIl aHaIM3 pa3IuuHBIX
TOYEK 3pPEHHs Ha PAaCcCMATPUBAEMYIO0 MPOOJEMY M JIOTUYHO M3JI0KEHA COOCTBEHHAS MO3MIIMA,
c(OpMyIMpPOBaHbl BBIBOJBI, TEMA pPACKPBITA IIOJHOCTBIO, BBLIEpXKaH O0bEM, COOIIOIEHBI
Tpe6OBaHI/I$I K BHCIIHCMY Oq)OpMJIeHI/IIO, JaHbl TpPaBUWJIBHBIC OTBCTHI Ha JOIIOJIHUTCIILHBIC
BOIIPOCBI.

OneHka «X0po1I0» — OCHOBHbIE TpeOOBaHUs K pedepaTy U ero 3aiiuTe BbIIOJHEHBI, HO
IIPY ATOM JIOIYUICHBI HEIOUEThl. B 4aCTHOCTH, HMEIOTCS HETOYHOCTH B U3JI0KEHUU MaTepHalla;
OTCYTCTBYET JIOTUYECKasl IOCJIEI0BaTEIbHOCTh B CYKICHUSIX; HE BBIJAEpKaH 00beM pedepara;
UMEIOTCS YIYIEHHs B 0OPMIIEHUH; Ha JIOTIOJIHUTEIbHbIE BOIIPOCHI ITPH 3aIUTE JaHbl HEMTOJIHbIE
OTBCTHI.

OuneHka «yIOBJECTBOPHTEJIBHO» — HMEIOTCA CYLIECTBEHHbIE OTCTYIUIEHHS OT
TpeboBanuii kK pedepupoBanuto. B "yacTHOCTH, TeMa OCBEIICHA JIMIb YAaCTHUYHO; JOIMYIICHBI
(dakTHueckue omMOKU B cofiep kaHuu pedepara WM MpU OTBETE Ha JIOMOJIHUTENIbHBIE BOIPOCHI;
BO BpEM 3allIUTBI OTCYTCTBYCT BBIBO/I.

OneHka «HeylAOBJIeTBOPUTEJbHO» — TeMa pedepara HEe pacKpbiTa, OOHapYKUBAETCS
CYILIECTBEHHOE HETOHUMAHNUE TPOOIIEMBI.

Kputepun mndpepennupoBanHoii oneHKu pedepara

Kpurepnn onenku MaxkcuMmanbHas olleHKa B 6ayuax
JIOTUYHOCTH H3JI0KCHHUS 3

PackpbiTre TeMbl 3

Hcnonb30BaHne MHUPOKOH HWHPOPMAITMOHHOH | 3

6a3bl

Hamnume coOCTBEHHBIX BBIBOHOB, 000OIIEHUH, | 3
KPUTUYECKOTO aHaIn3a

Coburo/1eHue npaBuil HUTHPOBAHUS 2
[TpaBUIABHOCTH OOPMIICHHS 1
Uroro: 15

13-15 6anaoB — OTIUYHO
10-12 6annoB — XOpoIIo
8-9 6aJTOB - yJIOBJICTBOPHTEILHO
0 6ayIOB — HEYIOBJICTBOPUTEIILHO

Kpurtepnu onieHuBaHus Npe3eHTALMH.
OneHka «omauyHo» BHICTABISIETCS CTYICHTY, €CIIH:
- IPE3EHTALMs] COOTBETCTBYET TEME CaMOCTOSTEIILHOM padoThI;
- 0(hOpMIICH TUTYIIBHBIN CIIAl] C 3aTr0JIOBKOM (TeMa, IeNH, IUIaH U T.11.);
- copMyIMpPOBAaHHAS TeMa SICHO M3JI0KEHA U CTPYKTYPHUPOBAHA;
- HUCHOJb30BaHbl rpaduueckue u3o0paxeHus (pororpaduu, KapTUHKH U T.IL.),
COOTBETCTBYIOIIME TEME;
- BBIIEpP)KaH CTWIIb, I[BETOBAasi TaMMa, MCIOJh30BaHA aHMMAIUs, 3BYK; paboTa opopmiieHa U
IpeJ0CTaBlIeHa B YCTAHOBIICHHBIH CPOK.
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O1eHKa «X0pouto» BHICTABISIETCS CTY/ICHTY, €CIIH:
- IPE3EHTANNS COOTBETCTBYET TEME CaMOCTOSITEINbHONW paboThI; OOPMIIEH THUTYIBHBIA CIal C
3aroJIOBKOM (TeMa, 11eJd, IIJIaH | T.I1.);
- copMyIHpOBaHHAS TEMA SICHO U3JI0KEHA U CTPYKTYPUPOBAHa;
- WCIONB30BaHbl  Tpaduueckue wu3o0paxenus (dororpaduu, KapTUHKK U T.0L),
COOTBETCTBYIOLINE TEME;
- paboTa ohopMIiIeHA U MTPEIOCTABICHA B YCTAHOBJICHHBIN CPOK.
OueHka «Hey0o6nemeopumenbHo» BbICTaBISETCS CTYICHTY, €ClIM paboTa He BHINOJIHEHA
WIN COJICPKHUT MaTepHall He IO BOMPOCY.
Bo Bcex ocTanbHBIX caydasx padoTa OLIEHHBACTCS Ha «YIOBICTBOPUTEIHHO

4.2 ®oHT OLIEHOYHBIX CPEACTB Il MPOBEACHUSA MPOMEKYTOUYHOM ATTECTAIUM.

Bomnpocsl IS NOATOTOBKH K IK3aMeHY

1. KakoBa cTparerumss W TaKTHKa 3allUThl YEJIOBEKA M Cpenbl OOWUTaHUS C
HCITOJIb30BaHUEM MEMOpPaHHBIX METOIOB?
2. KakoBbl OCHOBHBIE TPHUHIMUIIBI CO3JaHHUS OE30TXOAHBIX M MaJIOOTXOIHBIX

TEXHOJIOTUH C MCIOJIb30BAaHHEM MEMOpPAHHBIX METOIOB (Ha MPHUMEpPE CO3MaHHs 3aMKHYTHIX IO
BOAC TCXHOJIOIMYCCKUX NHUKJIIOB IIPH IMPONU3BOJACTBEC MOJIUAPAMHUIHBIX BOJIOKOH)?

3. Kaxk ocyriecTBisieTcss KOHTPOJIb pH U MUKPOKOJIHYECTB 3arpSI3HSIONIMX BEIIECTB B
atmocthepe, rtuapochepe, muTOochepe C HCIOIB30BAHHEM CTCKISIHHBIX HW3MEPHUTEIbHBIX
3JIEKTPOJIOB U CEJIEKTUBHBIX 3JICKTPOIOB C HOHOOOMEHHOW TTOBEPXHOCTHIO?

4. KakoBel ~ OCHOBHBIE = NPHUHIUMBI  XPOMATOrPaUUECKOTO  OMpPEICTICHHS
MHKPOKOMITIOHEHTOB B T'a30BBIX, BOJHBIX U BOJAHO-OPraHMUYECKHUX pacTBopax? Kak MemOpaHHbIC
MCTO/JbI UCIIOJIB3YIOT JIA oOecrieueHns 3a1aHHBIX 3Ha4YCHUU pH SIIFOEHTOB?

5. N3BecTHbI I Bam MeMOpaHHbBIE METO/IBI pereHepanus abcopoeHTOB (Ha mpuMepe
OYMCTKH BO3/lyXa U ME€TaHa OT IMOKCHJIa CEPhI U YTIIEKHUCIIOro ra3a)?
6. Kakme wmeroapl TepMHUUYECKOW  HEWTpanu3almuu  OTXOASIIUX  Ta30B ¢

UCIIOJIb30BAHUEM HAHO- W MHUKPOCTPYKTYPHUPOBAHHBIX MeMOpaH C  KaTaJUTUYECKOU
cocTaBiisitoleid Bam u3zBecTHbI?

1. KaxoBbI kjtaccH4Yeckne v 2JIEKTPOXUMUYECKHUE OKUCITUTEIbHO-BOCCTAHOBUTEIHLHBIE
METOJIbI 00E3BPEKMBAHUS TOKCUYHBIX MPUMECEH C HCIMOJIb30BAaHHMEM MeMOpaH (OKHCIEHHE
KHCIJIOPOJIOM BO3/TyXa, XJIOPUPOBAHHUE, 030HUPOBAHUE)?

8. KakoBbl OCHOBHBIE NPUHIMUMBI M ammnaparypHoe OQOPMICHHE OYUCTKH MU
KOHIICHTPUPOBAHUS PACTBOPOB METOJ/IOM AJIEKTPOIHAIIN3A?

9. B uéMm cyrp HelTpannzanuu KHCIOTHO-OCHOBHBIX CTOKOB U pEreHepaluu
a0bCOpOEHTOB METOJIOM OUTOJIIPHOTO AJIEKTPOIUATHI3a?

10. Kak ocymiecTBiIsIIOT peKyInepanno TBEPIbIX OTX0J0B METOI0M 3JIEKTPOIUaIN3a
(Ha mpumepe nepepaboTKU IIACTUKOBBIX OYTHIIOK)?

11. B kakux ciy4asx HPUMEHSIOT 3JIEKTPOJUaIN3 C YIbTpaduiIbTpalMOHHBIMU
MeMOpanamu? KakoBo anmaparypaoe odopmiieHne Mmeroaa?

12. B uém cyrb mepepabOTKH CTOYHBIX BOJ MAaCIOXHPKOMOWHATOB, MPEIIPUATHIA
HEPTAHOM M LEIUIIOJIO03HO-OyMaXHOW  NPOMBIIUIEHHOCTH  METOJaMU  MHKpO- U
yapTpaduiIbTpanun’?

13.  KakoBBI NpUHIHMNHUATBHBIE 0COOEHHOCTH HCIOJIB30BaHHS OOpaTHOTO OCMOCa B

KOM6I/IHI/IpOBaHHBIX MeM6paHHBIX METOdax nepepa60TKH n 0663BpC)KI/IBaHI/ISI KUIKUX
pPaarOaKTUBHBIX OTXOJ0

14. Kak ncronb3yroT MeMOpaHHbIe METOIBI JUISI U3BJICUCHHUS U PEKYTIePAIH TSKETBIX
METAJIOB?
15. [Touemy MeMOpaHHBIE TEXHOJIOTUN SIBJISTFOTCS MaJIOOTXOOHBIMA u

pecypcocoeperatomumu? B uéM ux mpenMyIecTBa mo CpaBHEHHIO C TPATUITMOHHBIMU METOIaMU
OUYUCTKHU, (PAKITMOHUPOBAHUS U KOHIIEHTPUPOBAHUS BEUIECTB?
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16.  KakoBbl BaKHEHIIMEe THIIOBBIE IMPOLECCH 3alUThI cpeabl obutanua? Kaxosa
MOCJIEIOBATEILHOCTh CTAINH pa3pabOTKU ATUX MPOIECCOB?

17.  Kaxkue 6€30TXOIHBIC U pecypcocOeperaromie TeXHOJIOTHH UCIIOIb30BAHUS BOBI B
texHochepe Bam uzBectHr? KakoBa koHuenus 6€30TX0JHOTO TPOU3BOJICTBA?

18. Kakue TpHUHIMIBI COBEPIICHCTBOBAHUS CYIIECTBYIOIIMX MPOU3BOJACTB C
UCIOJIb30BaHNEM MeMOpaHHBIX MeToZ10B Bam n3BecTHBI?

19. Kakue BaxHEHIIHE TPOIECCH 3alIUTHI YEJIOBEKa HAa OCHOBE MEMOpaHHBIX
TexHojoruii Bam wu3BectHpl? Kakue TeXHONOrMueckue, SKOJOTHYECKHE U SKOHOMHYECKHE
MIPUHIIMIIBI JIS)KAT B OCHOBE ITUX TEXHOJIOTHIA?

20.  Kakue ctanuu pa3pabOTKH MPOILECCOB OUUCTKU C UCIIOJIb30BAHHMEM MEMOpPAaHHBIX
TexHoJIoruii BaM n3BecTHbI?

Ilepeuens yacmu Komnemenyuu, NPOGEPAEMbIX OUCHOYHBIM CPEOCHIBOM:
OK-10, OIIK-3 — Bompocs! 1-19

I1K-9, T1K-19 — Bompocs! 4-19

OIIK-2 — Bompocsr 11-19

IIpumep 3k3aMeHAMOHHOTO OHJIeTA

®deepanabHOe rocyIapcTBEHHOE 00pa3oBaTe/ibHOE YUpeskIeHue BbICIIero 00pa3oBaHus
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET)
TexnocdepHast 6€30MacHOCTh
be3onacHOCTh TEXHOJIOIMUECKUX MPOLIECCOB U IPOU3BOICTB
Kadenpa pusznueckoi xumun
Jucnuninna «MeMOpaHHbIe TEXHOJOTHH 3aIIUTHI YeJIOBEeKAa U OKpY:Kalolleil cpeabD)
JKk3aMeHAIIMOHHBIN Omier Ne 11
1. B uém cyTh HEHTpanM3aluu KHUCIOTHO-OCHOBHBIX CTOKOB U PEreHepalnu abcopOEeHTOB
METOJIOM OUTIOJIIPHOTO AMEeKTpoaranu3a’?
2.  Kak ocymiecTBiIsIOT peKyIepaiuio TBEPbIX OTX0J0B METOI0M dJIEKTpOoIuann3a(Ha
npuMepe nepepaboTKH MIACTUKOBBIX OYTHLIOK)?
3aBenyromuii kageapoit B.N. 3a6onouxuit

Kputepuu oneHky 1o npomMesKyTo4HoOi aTTecTtanuu B popme IK3aMeHa.
CryneHTsl 00513aHBI CIaTh SK3aMEH B COOTBETCTBUH C PACIIMCAHUEM U YYEOHBIM ILIAaHOM.
DK3aMeH MO JUCHUIUIMHE TpecienyeT Leidb OLEHUTh padoTy CTYyJEeHTa 3a Kypc, MOJIydeHHe
TEOPETUYECKUX 3HAHWH, WX MPOYHOCTH, PA3BUTHE TBOPUECKOTO MBIIUICHHS, MpPUOOpETEHHE
HABBIKOB CaMOCTOSITENIbHONW pabOThl, yMEHUE MPUMEHSATh MOJTYYCHHbIE 3HAHHS ISl PEIICHUS
npakTudeckux 3amad. OCHOBOHM ISl OmpeseNieHHs] OICHKH Ha IK3aMeHaX CIY)KUT O0BEM H
YPOBEHb YCBOEHHUS CTYyACHTAaMH MaTepuaia, TIpelyCMOTPEHHOro paboyeil mporpammon
COOTBETCTBYIOIIEH TUCIIUITIIHHEI.
dopma mpoBeneHUs JK3aMEHA: YCTHO WU MHCHMEHHO YCTaHABIMBAETCA DPEIICHUEM
kadenpel. Pe3ympTar cmaum dK3aMeHa 3aHOCHTHCS TperojaBaTelieM B HK3aMEHAIMOHHYIO
BEZIOMOCTh M 3aYETHYIO KHIDKKY.
IIpu oneHKe YYUTHIBAIOTCS CJEAYIONINE KaYeCTBEHHbIE M0KA3aTeIl O0TBETOB:
- ryOuHa (COOTBETCTBUE M3YyYEHHBIM TEOPETHUYECKUM O00O0OIICHUSIM);
- IUPOTAa;
- OCO3HAaHHOCTh (COOTBETCTBHE TpeOyeMbIM B MpOrpaMMe yMEHHUSM [PHUMEHSThH
MOJIyYEHHYIO HHPOPMAIHIO);
- TNOJHOTA (COOTBETCTBUE 00BEMY IPOTPaMMBI);
- YHUCJIO M XapakTep OMHUOOK.
- OTMETKA «OTJHMYHO» BBICTABISICTCA CTYACHTY, €CIM  OTBET IIOJIHBIM, NpPaBUIbHBIN,
CaMOCTOSITENTbHBINA, MaTepHuaj H3JI0KEH B OIPENENICHHOW JIOTHYECKOW MOCIeI0BATENbHOCTH
JIEMOHCTPUPYETCS MHOTOCTOPOHHOCTH MOJX0/I0B, MHOT'OACIIEKTHOCTh OOCYX/IE€HUS MPOOJIEMBI,
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YMEHHE apryMEHTHpPOBAaTh COOCTBEHHYIO TOUYKY 3pEHHUS, HaXOIUThb MYTH pPEUICHUS
IIO3HABATENBHBIX 33Ja4, YCTAHABIMBATH HPUYMHHO-CIEICTBEHHBIE CBA3M MEXAY CTPOCHHEM,
CBOWCTBAMHM M MPHUMEHEHHEM BEIIECTB, B JIOTHYECKOM PACCYKICHHM W PEIICHUH 33Ja4d HET
oLMOOK, 3a/1a4a pelieHa paluoHaIbHBIM CIOCOO0M;

- OTMETKA «XOPOILLIO0» BBICTABIISICTCS CTYJEHTY, €CIM OTBET MOJHBII W MPAaBUIBHBIA HA OCHOBE
U3y4EHHBIX TEOPUH, MaTepUall U3JI0KEH B ONPEIEIEHHOM JTOrMYECKOM 10CIe10BaTEIbHOCTH, IIPU
3TOM JIOMYCKAIOTCSl HECYIIECTBEHHBIE OIIMOKM B OTBETaX HAa TEOPETHUYECKHE BOMPOCH HIIU B
pELICHUHU 3aJaui, KOTOPbIE CTYAEHT MOXKET UCIIPABUTh IO YKAa3aHUIO MIPENoaBaTells;

- 0TMEeTKA «y/JA0BJIETBOPUTEJbHO)» BBHICTABIISCTCS CTYACHTY, €CIM OTBET MOJHBIN, HO MPH 3TOM
JIOIYIIEHA CYIIECTBEHHAs OLIMOKA WM OTBET HETOJIHBIM, HECBA3HBIN, HE MPOSBIAIOTCS YMEHUS
OPUMEHATHh TEOPETUUECKUE 3HAHUS MPU PELICHUH MPAKTHYECKUX MPOoOIIeM; 3a 3HAHHUE MpeaIMeTa
C 3aMETHBIMU IIPOOETaMU, HETOUHOCTSAMH, HO TaKUMH, KOTOpBIE HE CIIY)KAaT IPEHNATCTBUEM IS
JanpHeHmero ooy4eHus;

- OTMETKA «HEYJAOBJICTBOPUTEJBHO» BBICTABIISIETCS, €CIIM OTBET OOHApYXHBAeT HE3HAHUE
OCHOBHOT'O COZIEp)KaHUs y4eOHOro Marepuara.

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSAMHU
3JI0pOBBSI BHIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3UIECKIX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH UHBAIMIAM M JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMU 3/I0POBbS
NPEOCTABIISICTCS JOTIOJIHUTEIIFHOE BPEMS JIJIs TIOATOTOBKM OTBETA HA SK3aMEHE;

— [IpU IPOBEJICHUH IPOLEAYPhI OLICHUBAHUS PE3YyIbTATOB 00yUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TPETYCMAaTPUBAETCS MCIIOIB30BaHUE TEXHUYECKHX
CpEeCTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAMBUIYAIbHBIMU OCOOEHHOCTSIMY,

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U MHBAJIUAOB TPOLESYpa OLCHUBAHUS PE3yJIbTAaTOB OOydYeHHMsI 10 JUCLUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

IIponenypa oneHMBaHUS PE3yJIbTAaTOB OOY4YEHMsS MHBAIUIOB U JIML C OrPAaHUYECHHBIMU
BO3MOXXHOCTSIMH 3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPeI0CTaBICHUE
uHpopmanuu B (opMax, aZANTUPOBAHHBIX K OrPAaHMYCHHMSIM HX 3J0POBbS U BOCIPHUSATHUS
uH(popMauu:

Jist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B leyaTHOU (hopme yBeIMUEeHHBIM HIpUdTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amapaTra:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

S. IlepedyeHb OCHOBHOM M IONOJHHUTEJIBHOHN YU4eOHOI JIUTEpPaTypbl, HEOOXOAMMOM A5
OCBOCHUS IMCHUILIMHBI (MOIYJIst).

5.1 OcHoBHasi 1uTEpaTypa:

1. MemOpansl u MemOpanHble TexHosoruu [ Tekct] / oTB. pen. A. b. SIpocnaBies. - MockBa
: Hayunsrit mup, 2013. - 611 c.

2. BonkoB, B.A. Teopernueckne OCHOBBI OXpaHBl OKPYXAOMIEH cpenbl [DIeKTPOHHBIH
pecypc] : yueb. mocobre — DnexTpoH. gaH. — Cankt-IlerepOypr : Jlanb, 2015. — 256
c. — Pexxum nocryma: https://e.lanbook.com/book/61358.
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https://e.lanbook.com/book/61358

Jlist OCBOGHMS TUCIUIUIMHBI MHBATUIAMHA M JUIIAMH C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
3I0POBbSI MMEIOTCSl M3JaHUSI B DJIGKTPOHHOM BHJEC B 3JICKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«/lanvy u «FOpatim»y.

AP

5.2 JlonoJIHUTEIbHAA JIUTepaTypa:

Encyclopedia of membrane science and technology [Texkcr] . Vol. 1/ ed. by Eric M.V.
Hoek, Vololymir V. Tarabara. - Copyright. - Hoboken, NJ : Wiley, 2013. - xviii, 780 pp.
Encyclopedia of membrane science and technology [Tekcr] . Vol. 2 / ed. by Eric M.V.
Hoek, Vololymir V. Tarabara. - Copyright. - Hoboken, NJ : Wiley, 2013. - xi, p.781-1532
Encyclopedia of membrane science and technology [Tekcr] . Vol. 3/ ed. by Eric M.V.
Hoek, Vololymir V. Tarabara. - Copyright. - Hoboken, NJ : Wiley, 2013. - xi, p.1533-
2347

Beromkun, A.I'. IH>xeHepHast 3amuTa BOJHOU Cpeibl [ DNEeKTPOHHBIN pecypc] : yueOHoe
nocobue / A.I'. Beromkua. — DnektpoHn. aaH. — Cankr-IlerepOypr : Jlanp, 2014. —
416 c. — Pexum nocryna: https://e.lanbook.com/book/49467

[Mucemenckas, Haramus Jmutpuena (KyOI'Y). Meroasl 3amuThl cpenbl oOUTaHUs B
texHochepe [Teker] : yue6Hoe mocodbue / H. M. Ilucemenckas, B. B. I'anbiu, B. B.
Hukonenko ; M-Bo oOpa3oBanus u Hayku Poc. @enepanuu, Kybanckuii roc. yH-T. -
Kpacnonap : [Kybanckuii rocygapctBennslil yausepeutet], 2007. - 140 c.

5.3. Illepuoauyeckue u3IaHus:

Kypnan «MemOpaHbl U MEMOpPaHHBIE TEXHOIOTHI
Journal of Membrane Science.

XKypuan Separation and Purification Technologies
Kypnan “Green Chemistry”

Ilepeyenr  pecypcoB  MHGOPMALHMOHHO-TEIEKOMMYHUKALIMOHHOW  CeTH

«MHTEpHET», B TOM 4YHCJIE COBpPeMEHHbIe NpodeccHOHANbHbIE 0a3bl JAHHBIX H
NH(POPMALMOHHbIEC CIPABOYHbIE CHCTEMbl, He00XOAMMBbIe JJISl OCBOCHHMS IMCHUILIHHBI

(Mmonmyais).

1. CunpaBouno-nipaBoBas cuctema «Koncynprant [Tiroc» http://www.consultant.ru

2. Tlopran oTkpbeITHIX naHHBIX Poccuiickoit deneparuu hitps://data.gov.ru

3. baza OTKpBITBIX JaHHBIX MUHHCTEpCTBA Tpyla W CONHMAIBHON 3ammThl PO
https://rosmintrud.ru/opendata

4. ba3za nannbix Hay4noii anextponnsiii 6udmnorexku eLIBRARY.RU https://elibrary.ru/

5. ba3za nansbix Bcepoccuiickoro MHCTHTYTa Hay4HON M TeXHHYECKOH HHbOpMaiuu
(BUHUTU) PAH http://www2.viniti.ru/

6. ba3bl nanHbBIX B chepe MHTEIUIEKTYaIbHONH COOCTBEHHOCTH, BKIIIOUasi MAaTEeHTHbBIE 0a3bl
JaHHBIX WWW.Iusnano.com

7. ba3pl maHHBIX U aHAIUTUYECKUE MYyONUKAlUU «YHUBEPCUTETCKas HWH(OpMAIMOHHAS
cucrema POCCHS» https://uisrussia.msu.ru/

8. ®denepanpHas rocyaapcTBeHHas  uH(popmanuoHHas ~— cuctema «HanumoHanmpHas
aJeKTpoHHAs oubamorexay https://H30.pd

9. baza nmaHHBIX MpPOQEeCcCHOHANBHBIX CTaHAApTOB MUHHCTEPCTBA TpyAda U COIUATHHON
3aIUTHI PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. Basmr JAHHBIX MuHncrepcTBa SKOHOMHUYECKOI'0 pa3BUTUSA P®
http://www.economy.gov.ru

11. Odunmaneueiii cadt denepalbHOTO areHTCTBa MO TEXHUYECKOMY PETYJIUPOBAHUIO U
MmeTposoruu http://protect.gost.ru/

12. Enunas 6a3a roctoB PO - http://gostexpert.ru/

13. Pecypcel mo tepmoamnamuke (Martindale's calculators chemisty on-line center) -
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http://www.martindalecenter.com/Calculators3B.html

14. WndopmarmonHo-tipaBoBasi cucrema «l'apanT» [DaexkTpoHHBIH pecypc] — Pexum
noctyna: http://garant.ru/

15. DnexktpoHHO-OMONMHMOTeUHas cuctemMa «KoHCybTaHT cTyaeHTay Www.studmedlib.ru

16. ba3a HOpMaTHBHBIX JOKYMEHTOB Mo oxpaHe tpynxa (http://econavt.ru/instrukcii-po-
ohrane-truda/dokumenty)

7. MeToauueckue ykKa3aHusi JJisi OOy4AWOIIMXCS 1O OCBOECHUIO IMCHUIJINHBI
(MmomyJin).

W3ydyeHue IUCHUIUIMHBI CIEAyeT HauWHATh C MNpOpabOTKH paboueil mporpammsl,
0c000€ BHUMaHUE, yAEsAs LM U 3a/ladaM, CTPYKTYpPE U COAEpKaHUIO Kypca.

Padora ¢ KOHCIIEKTOM JIeKIUH

OOyuaromieMycst cleyeT MPOCMOTPETh KOHCHEKT Cpa3zy Mocje 3aHSATHH, OTMETUTh
MaTepuall KOHCIIEKTa JIEKUHUW, KOTOPBIM BBI3BIBACT 3aTPYAHEHUs I NOHMMaHusA. B mepByro
ouepellb ClelyeT HallTU OTBETHI Ha 3aTPYAHUTEIbHBIE BOIPOCHI, MUCIOJb3Ys] PEKOMEHAYEMYIO
auTepatypy. Ecnum caMocToATenhbHO HE yaaloch pa3oOparbcsi B MaTepuane, HeoO0XOIMMO
c(hopMyJIHpPOBaTh BOIIPOCHI U OOPATUTHCS 332 MOMOIIIBIO K IIPENOAABATEN0 Ha KOHCYIbTAllUM WU
Oomxkaitmen nekuuu. CrenyerT peryiaspHO OTBOAWUTH BpeMs AJisi MOBTOPEHHUS MPOIIEHHOTO
MaTepuaia, IpOBEpKU 3HAHUN, YMEHUN U HABBIKOB 10 KOHTPOJIbHBIM BOIIPOCAM U 3a/IaHUSIM.

Jleknuu. MeToanKAa YTEeHH JEKIMIi.

Jlexuuu SIBISIOTCSL OJIHUM M3 OCHOBHBIX METOJOB OOYYEHHs IO JAUCLUIUIMHE, KOTOPbIE
JIOJIKHBI peIaTh CIEAYIOIINE 3a/1a4Uu:

—  H3JIOKUTH BOKHEHIIUI MaTEepHUal IPOrpaMMBbl Kypca, OCBEILAIOIINI OCHOBHBIE MOMEHTBI;
—  Pa3BUTh y CTYJEHTOB MOTPEOHOCTh K CAMOCTOSITEIILHON padoTe Hall YIeOHOW U HAyJHOM

JITEpPaTypOu.

['maBHOM 3amadeit Ka)KIO0M JIEKLIMM SIBJIAETCS PACKPBITUE CYIIHOCTH TEMBI U aHAJIU3 €€
[JIABHBIX MOJIOKEHHI. PeKkoMeHyeTcss Ha NEepBOMl JIEKUMU JOBECTU J0 BHUMAHHUS CTYJIECHTOB
CTPYKTYpY Kypca M €ro pas3fielibl, a B JajbHeHIIeM yKa3blBaTh HAYAJI0 KaXKJ0ro pas3jesa, CyTh U
€ro 3a7iauul, a, 3aKOHYMB M3JI0’KEHHE, NTOIBOAUTE UTOT 110 ITOMY pa3zeiy, YToObl CBsI3aTh €ro co
cnenyromuM. ConepkaHue JeKIMH ompeaensieTcss pabouelr mporpammoin kypca. Kpaiine
KeNaTeIbHO, YTOOBI KaXKaas JIEKLMs OXBaThlBajla U MCUYEpIbIBAIa OMpPEJeIEHHYIO0 TeMY Kypca U
IpeJicTaBIsia cOOOM JTOrMYecKH BIIOJIHE 3aKOHYEHHYIO paboty. Jlyumie cokpaTuth TeMy, HO HE
JIOITYCKaTh IIEPEPBIBA €€ B TAKOM MECTE, KOTJja OCHOBHAs MJIes €111€ MTOJIHOCTBIO HE PAaCKpPbITA.

MeTtoauyeckue peKoMeHAAlMHU ONpeaessioue Npoueaypbl OLleHMBAHUS YCTHOIO
omnpoca

C 1enpro KOHTPOJIS U MOATOTOBKM CTY/EHTOB K M3YUEHHUIO HOBOM TEMbl BHaUase Kaxa0i
NPAaKTUYECKOr0 3aHATHsI MPEroAaBaTesieM MPOBOJUTCS MHIUBHYaIbHBIH WM (POHTAIBHBIHN
YCTHBI ONPOC IO BBIIOJIHEHHBIM 33JaHUsAM Mpeabiaynied Temsl. Kpurepum oneHku: —
MPABUJIBHOCTh OTBETA 110 COJACPKAHUIO 3aJaHUs (YUUTHIBAETCS KOJIMYECTBO M XapaKTep OIIUOOK
IpU OTBETE);

— MOJIHOTA U TNIyOnMHa oTBeTa (YYUTHIBAETCS KOJMYECTBO YCBOCHHBIX (PaKTOB, MOHITUH U
T.IL.);

— CO3HATEIbHOCTh OTBETA (YUYUTHIBAETCS IOHMMAHUE U3JIaraéMoro Marepuaa);

— JIOTMKa W3JOXEeHHs Marepuana (YUUTHIBACTCS YMEHHE CTPOUTH IEJIOCTHBIMH,
nocJieI0BaTeNbHBIN paccKa3, PAMOTHO IMOJIb30BATHCA CHEUAIBHON TEPMUHOJIOTHEN );

— PALMOHAJIBHOCTh HCIIOJIb30BAHHBIX TPUEMOB M CIIOCOOOB pEIIEHUS MOCTaBICHHON
yueOHOM 3amauM (Y4UTHIBAeTCSI YMEHHE MCIOJb30BaTh Hauboyiee MpOrpecCUBHbIE WU
a¢heKkTUBHBIE CTIOCOOBI TOCTHKEHUS 1IEITHN );

— CBOEBPEMEHHOCTb M 3()PEKTUBHOCTH HCIOJIB30BAHUS HAIVIAIHBIX MOCOOMH W
TEXHUUYECKUX CPEACTB IpU OTBETE (YYUTBHIBAETCS TPAMOTHO U C TMOJNb30M INPUMEHSTH
HaTJISHOCTh U IEMOHCTPAIIMOHHBII OMBIT IPU YCTHOM OTBETE);

— UCIIOJIb30BaHKE JONOJIHUTEIBHOT0 MaTepuaa (00s3aTenbHOe yCIoBHE);
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— PalMOHAIBHOCTh MCIOJIb30BAHUSI BPEMEHH, OTBEIEHHOIO Ha 3a7aHue (He omooOpseTcs
3aTAHYTOCTb BBINIOJIHECHMS 3aJaHHs, YCTHOIO OTBETA BO BPEMEHH, C YYETOM HMHAMBHIYAJIbHBIX
0COOEHHOCTEH CTY/IEHTOB).

Pa3BepHyTBIi OTBET CTyJIEHTa MIOJKEH IPEICTaBlIATh COOOM CBSI3aHHOE, JIOIMUYECKU
MOCJIEI0BATEIbHOE COOOIEHNEe Ha 3aJaHHYI0 TEeMy, IOKa3blBaTh €ro YMEHHE IPHUMEHSThH
OIpeZeICHNs, IPAaBUjIa B KOHKPETHBIX CIIydasx.

MeTtoauyeckue peKOMEHIALUM VIS IOATOTOBKH K OBICTPOMY NHCbMEHHOMY OIPOCY

«0JIMI-0MPOCY» M NMPOBeeHNsl ObICTPOro MUCHLMEHHOT0 ONPOCca «OJIHUI-OMPOCA)

BhICTpBIii TUCHBMEHHBIN ONPOC «OJIMII-OMPOC)» CIOCOOCTBYET Pa3BUTHIO MBICIUTEIEHOTO
npoliecca, pa3BUTHIO CIOCOOHOCTH K CUCTEMHOMY MBIIUIEHHUIO M AHAJIU3Y, @ TAKXKE 3aKPEIUICHUI0
3HaHUN y BCEX CTYJEHTOB OJIHOBPEMEHHO.

ITpu moAroToBKe K «OJIML-OIIPOCY» IpenoJaBaTesb JOKEH 3apaHee IPUrOTOBUTh CIIMCOK
CTYJEHTOB U HaIMcaTh CaMbl€ Ba)KHbIE, HO IIPU 3TOM y3KHE U JIOTUUECKHU CBSA3aHHbBIE BOIPOCHI I10
COOTBETCTBYIOILIEH TEME.

Kaxnomy CTyaeHTy BbIaeTcsi CBOM COOCTBEHHBIH, Y3KO C(OPMYIMPOBAHHBIA BOMIPOC.
OtBer AOMKEH ObITh YETKMM M KpPaTKUM, COJEp)KallMM BCE OCHOBHBIE XapaKTEPUCTUKU
OIMCHIBAEMOTO MTOHSATHS.

MeTtoauyeckue peKOMEHAAIUH 1JIsl IOATOTOBKH K KOHTPOJBHBIM padoTram

[Ipy noaroroBke K KOHTPOJIbHOM pabOTe M UTOrOBOMY TECTUPOBAHHUIO HEOOXOAMMO
BHHUMATEJIbHO IPOYMTATh COCTABJICHHBIE PAHEE KOHCIEKTHI JIEKIIMH, IPOCMOTPETH MOPALOK
BBITNIOJHEHUS JTAOOPATOPHBIX pabOT M OCHOBHBIE IOJY4YEHHBIE B XOJE JIaDOpaTOpPHBIX padoT
BbIBOJbI. OTBETUTh HA KOHTPOJBbHBIE BONpPOCHL. (CBEPUTH CIHMCOK BOIPOCOB C HMEIOLICHCS
uHpopmanueii. Hemocraromyro unHpopManuio HEOOXOJUMO HaWTH B ydeOHUKax (y4eOHBIX
MOCcOOMSIX) WIX B APYTUX UCTOYHUKAX UH(POpMAIUH.

KonTtponbHast paboTa mpoBOAUTCS B TUCBMEHHON opMme.

KonTtposnbHble paboThl OOBIUHO COJEPKAT HECKOJIBKO BOIPOCOB U MMEIOT HECKOJIBKO
BapuanToB. CTyneHT nmOO caM BBIOMpaeT OJWMH W3 TPEAJIOKECHHBIX BapUaHTOB, JIMOO
IIpenoAaBaTellb 3aKpeIlUIseT 3a KaKIbIM CTYIE€HTOM OIPEEIICHHbII BapUaHT.

Boinosinenue 1a00paTopHbBIX padoT

Ha nepBom 3aHATHY NpenoaaBaTelb BIBEIIMBAET Ipa(UK BHIMOIHEHUS Ja00paTOPHBIX
paboT U pacrpenesseT TeMbl, HE0OX0AUMBbIE ISl TPOPaOOTKHU U AOKJIaAa Ha KojulokBuyme. [lepen
HAyaJoM BBINOJHEHUS KXol 1abopaTopHON pabOThl yyallyecs MOIy4aroT Bce HE0OXOAUMOe
MeToaudeckoe obecrieuenue. [lepen nocemiennem nabopaTopuu HEOOXOAUMO HU3YUUTh TEOPUIO
BOIIPOCA, MPEIAINOJAraéMoro K MCCIEAOBAHHUIO, O3HAKOMHUTBCSI C PYKOBOJICTBOM IO
COOTBETCTBYIOILIEH paboTe U MOATOTOBUTH MPOTOKOJI IPOBEAEHUS paOOThI, B KOTOPBII 3aHOCATCS:

e  Ha3BaHHe palOTHI,

® 3aroTOBKM TaOnMIl JUId  3alOJHEHUS  HKCHEPUMEHTAIbHBIMU  JIAHHBIMHU
HAOJIIOICHUI;

®  ypaBHEHUs XMMHMUECKUX peakUuil MpeBpalleHuil, KOTOpble OyayT OCYIIECTBIIECHBI
IIPY BBINIOJIHEHUH DKCIIEPUMEHTA;

e pacueTHbIe (YOPMYIIBI.

Odopmierre OTYETOB JOHKHO TPOBOJIUTHCA TIOCIE OKOHYaHUS pPaOOTHI B
nabopatopuu. JIAs  MOATOTOBKM K  3allUTe  OTYeTa  CJlEAyeT  MpOaHaIM3HpPOBATH
AKCIIEPUMEHTAJIbHbIE  PE3YylbTaThl, COMOCTAaBUTh MX C U3BECTHBIMU TEOPETUYECKUMU
MOJIOKEHUSAMU WJINM CHPAaBOYHBIMHU JIaHHBIMH, OOOOLIUTH pe3yJabTaThl HCCIEIOBAaHUNA B BUJIE
BBIBOJIOB 110 pab0Te, MOArOTOBUTH OTBETHI HA BOIIPOCHI, IPUBOANMBIE B METOJUYECKHUX YKa3aHUSIX
K BBIMOJIHEHUIO J1a0opaTopHBIX paboT. [locne 3aBepleHns BHINOJHEHUS JTa00paTOpPHBIX padoT,
OTHOCSIIIMXCS K KOKIOMY pa3/ieny, IPOU3BOAUTCS UX 3alllMTa Ha KOJUIOKBHYME.

MeToauyeckue peKOMEHAUMH J1JIs1 HANUCaHus pedepaToB

Hammcanne pedepara wnm noknanga siBAseTcs OMHOW U3 (GopM OOydeHHS CTYICHTOB,
HalpaBJIeHHOW Ha OPraHMU3allMIO0 U TOBBIIIEHUE YPOBHS CAMOCTOSITENbHONW pabOThI CTYAEHTOB;
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0JIHOM 13 (hopM HayIHOU pabOTHI CTYIEHTOB, LEIhI0 KOTOPOH SIBISIETCS PACHIMPEHUE HAYIHOTO
Kpyro3opa CTYJEHTOB, 03HAaKOMJIEHHE C METOI0JIOTHel HaydHOTO TIOUCKA.

OcHOBHBIE 337a4YMl CTyJACHTAa NpPU HAMMCAaHUHM pedepara: ¢ MaKCUMaJIbHOW MOTHOTON
UCIIOJIb30BATh JIUTEPATypy MO BbIOpaHHOU TeMe (Kak peKOMEHAYEeMYI0, TaK U CaMOCTOSATEIbHO
noJ00paHHyI0) Al NPAaBWIBHOTO TMOHMMAHWS AaBTOPCKOW MO3HMIMHU; BEpHO (0€3 HCKaKEeHUs
CMbICTIa) epeaaTh aBTOPCKYIO MO3UIIMIO B CBOEH paboTe; YICHUTH I €05l U U3JI0KUTh IPUYHHBI
CBOETO coryiacusi (Hecorjacus) ¢ TEM WM UHBIM aBTOPOM I10 IaHHOU mpolieme.

Cmpyxmypa peghepama

1. TurynbHBIA JHCT

2. OrnaBnenue

Ornasnenwue - 370 miaH pedepara, B KOTOPOM KXKAOMY pa3ieiy T0JHKEeH COOTBETCTBOBATh
HOMEp CTPAHUIIbl, HA KOTOPOH OH HAXOJHUTCS.

3. Tekcr pedepara.

OH nenuTcst Ha TPU YaCTU: BBEJIEHUE, OCHOBHAS YacCTh U 3aKJII0UYECHHUE.

a) Beenenue - pa3nen pedepara, MOCBANICHHBINA MTOCTAHOBKE MPOOJIEMBI, KOTOpas Oymer
paccMaTpuBaThCS M 0OOCHOBAHUIO BHIOOpA TEMBI.

6) OcHOBHast 4acTb - 3TO 3BE€HO Pa0OTHI, B KOTOPOM IOCIENIOBATEIHHO PACKPBIBACTCS
BblOpaHHas TeMa. OCHOBHAsl 4acTh MOXET OBITh MpEACTaBlIeHAa KaK IebHBIM TEKCTOM, TaK U
pasgeneHa Ha raBbl. Ilpu  HEOOXOOUMOCTH TEKCT pedepaTa MOXKET JOMOTHATHCS
WLTIOCTpAIUsMU, TabIuamMu, rpagkaMu, HO UIMH HE cJelyeT "meperpyxarb’ TeKCT.

B) 3aKIII0YEHHUE - TaHHBIN pa3zen pedepaTa T0HKEH ObITh IPEACTABICH B BHJIE BHIBOJIOB,
KOTOpBIE TOTOBATCS Ha OCHOBE MOATOTOBIEHHOTO TEeKCTa. BBIBOABI JOKHBI OBITH KPATKUMU U
4eTKUMU. Takke B 3aKITFOYCHNE MOKHO 0003HAYUTh IPOOJIEMBI, KOTOPHIC "BBICBETIIINCE" B XO/IC
paboThl Haj pedepaTom, HO HE OBLITHM PACKPBITHI B paboTe.

4. CiMcoK UCTOYHHUKOB U JIUTEPATYyphbl. B 1aHHOM cIiMCKe Ha3bIBAIOTCS KaK T€ HCTOUYHUKH,
Ha KOTOpBIE CChIJIAETCS CTYJEHT IpU MOATOTOBKE pedepara, Tak M BCE MHBIC, U3YyYCHHBIE UM B
CBSI3M C €ro MOATOTOBKOW. B pabore MOMKHO OBITH HCIONB30BAaHO HE MEHEEe 5 pasHBIX
UCTOYHUKOB. PaboTa, BBINONIHEHHAs C MCMOJb30BAaHUEM MaTepHaja, COJACpXKallerocs B OAHOM
HAayYHOM HCTOYHUKE, SIBJISIETCS SIBHBIM IJIarMatoM W He npuHumaercsa. Odopmienue Crucka
UCTOYHHUKOB M JIUTEPATypbl JOJDKHO COOTBETCTBOBaTh TpeOOBaHMUAM OHOIMOrpapuuecKux
ctanaapToB. O0beM U TEXHUYECKUE TPEOOBaHNUS, IPEIbIBISIEMbIE K BBINOIHEHUIO pedepara.

Jloknanel 1O BBIOpaHHOH TeMe HEOoOXOAMMO TOTOBUTBH, MHCIONb3Ys HAYYHYIO
autepatypy u3 0a3 ganneix PUHI] (www.elibrary.ru) u Scopus wmm  ScienceDirect
(www.scopus.com www.sciencedirect.com). Jlis mnonydeHusl JaHHOH JHTepaTypbl CleayeT
IPOM3BECTH TOWCK B YKa3aHHBIX 0a3aXx JaHHBIX IO KJIIOUEBBIM CJIOBaM, HCIIOJIb3Yys s
OJIHOBPEMEHHOTO TIOMCKA IO KJIFOYEBHIM clioBaM coro3 «My» (“AND”).
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IIpe3enTanum Ha 3aITaHHYIO TEMY BBITIOJIHAIOTCS B Tporpamme Power Point. Ona nomkna
COCTOSITh MHHMMYM M3 6 CIaiiIoB M COAEpKaTb OCHOBHBIC ONpeneneHus, (HaKTUUECKUN
WJUTIOCTPUPOBAHHBINA MaTeprall, BHIBOJIbI U CIIMCOK UCIOIb30BaHHBIX HCTOYHUKOB.

Jlokiian, conpoBOXKIAIOLINI MPe3eHTAIlUH, TOJDKEH 3aHUMAaTh 5-7 MUHYT.

N npoknman, W mOpe3eHTaUMy NOPEIBApUTENBbHO MPHUCHUIAIOTCS IPENOJABaTENO0 110
JJIEKTPOHHOMU ITOYTE Ha IPOBEPKY.

B ocBOeHMM TUCIUIUIMHBI HHBAJIUAAMU U JUIIAMH C OTPAaHUYEHHBIMU BO3MOXHOCTSAMU
30pOBbsi OOJBIIOC 3HAYCHHE HWMEET WHIMBUAYyalbHas ydeOHas pabora (KOHCYIbTAIMH) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NuauBuayanbHble KOHCYNBTAIMM 1O TPEAMETY SIBISIOTCS BaKHBIM  (PAKTOPOM,
CIOCOOCTBYIOLIUM MHJIMBUIYaIN3allii OOyYeHHUsS] U YCTAaHOBIIEHHIO BOCIUTATEILHOTO KOHTAKTa
MEXIy IpernojaBaTesieM M OO0YyJaloIUMCs WHBAJIMIOM WM JIMIOM C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMU 37J0POBbSI.

8. Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTHIi, HCMOJIb3yeMbIX NMPH OCYIIECTBICHHH
00pa3oBaTeILHOIO MPOUECca MO0 AUCHUILINHE (MOIYJII0).

8.1 IlepeyeHb HH(POPMALUOHHBIX TEXHOJIOTHIA.
1. Mcnions30BaHue clai1-Mpe3eHTalui Ipy NPOBEACHNUHN JICKIIMOHHBIX 3aHITHH.
2. OpraHu3zanus B3auUMOJICHCTBUS C 00YYAIOIIUMHUCS TOCPEICTBOM SJIEKTPOHHOM MOUTHI

8.2 llepeveHnb HEOOXOAMMOTO JTHIIEH3HOHHOTO MPOTrPAMMHOIO 00ecTeYeHHs.
1. Microsoft Windows;
2. IIporpammusrii maker Microsoft Office;
3. IIporpamMmMHOe obecriedueHue IS CTA0OBHISATITHX.

9. MarepuanbHo-TexHnueckass 0a3a, HeoOXoauMasi [JIi  OCYIIECTBJIEHHS
00pa3oBaTe/ILHOIO NMpoIecca Mo JUCHUILINHE (MOTYJIIO)
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Bun pabor

MarepuanbHO-TEXHHYECKOE 00ecTieYeHne TUCITUTIITNHBI (MOIYIIs) U
OCHAIIIEHHOCTh

JleknoHHbBIE
3aHATHUA

VYyeOHast ayquTopus A HPOBEINCHMs 3aHATHH JIEKLMOHHOTO THIIA,
OCHAIlICHHAass ~ KOMIUIEKTOM  y4eOHOH  me0enH, JOCKOI-dKpaHOM
YHMBEpPCAIbHBIM, IOJABECHBIM IPOEKTOPOM, HOYTOYKOM, MEJIOBOIi
IIOCKOI>'I U COOTBCTCTBYIOIIMM IPOrpaMMHBIM oOecrieyeHuEM JJIA
JEMOHCTpPALUU IPE3EHTALUH.

(aya. 126¢, r. Kpacaonap, yn. CraBponosbckas, 149)

JlaGopaTopHbie
3aHSITHS

YueOnast naboparopus KOJJIOMJHOM XHWMHH, YKOMILUIEKTOBaHHAs
CIECIUAIM3UPOBAHHON MEOENbI0, BBITSHKHOW CHCTEMOW BEHTHIISIINH,
MEJIOBOM JIOCKO#, CpeAcTBaMH IMOXKApHOUM O€30MacHOCTH M OKa3aHHs
MepPBOY MEAMIIMHCKOW TOMOIIIH, 1a00paTOPHBIM 000PYIOBAHHEM:
Cxanupyromuii ciekrpodoromerp Leki SS2109UV; Cnexkrpodoromerp
Leki SS2107; Mukpockon onrtudeckuii Altami; Konmykromerp
«9kcnept-002»; Becwl ananutnueckue «Adventures Proy»; TypOumumerp
Hanna; Bucko3umerp Brookfield; Buckozumerp kamumsipusiii BIDK-2;
Becor naboparopusie; Becbl Topcuonnsie; Memanka ¢ mogorpesoM «lka
C-MAB HS7»; Wleiikep naboparopusiii LS110; pH-merp Hanna Hi221;
MynbTUMETp; Hctounuk MUTaHUS MOCTOSTHHOTO TOKa
crabunusupoBanHbiii b5-49; Kongykromerp mnopratuBHbiii Hanna HI
9033; Hacoc MEePUCTATbTUYECKUI MHOT'OKaHaIbHBIH; Hacoc
NepUCTaIbTHUECKUI onHoKaHanbHbIH LS 301; Mynsrutect MIITT-101-1;
K.

(ayn.328c, r. Kpacunonap, yn. CraBponoinbckas, 149).

VYuebnas naboparopus o BX, YKOMIUIEKTOBAaHHAS
CHeLMaIU3UPOBAHHON MeOEeNIbI0, CPeACTBAMU NOXKApHOW 0€30MMacHOCTH U
OKa3aHus  NEepPBOM  MEIMIMHCKOM  IOMOIIM,  JOCKOH-3KPaHOM
YHHUBEPCAJIbHOM, KOPOTKO(POKYCHBIM HMHTEPAKTHUBHBIM  IPOEKTOPOM,
HOYTOYKaMU U HEOOXOAMMBIM JIAOOPATOPHBIM 000PYIOBAHHEM.
(ayn.105, xopn. A , r. KpacHoaap, yn. CtaBpononbckas, 149).

['pynnossie
(MHAUBUAYATBH
bIC)
KOHCYJIbTAIIUH

Y4ueOHast ayTuTOPHsI U IPOBEICHUS TPYIIIOBBIX M WHAWBHyaTbHBIX
KOHCYJIbTAIlMi, OCHAILIEHHAs] KOMITJIEKTOM y4eOHOU Mebenu, 10CKOi -
HKPaHOM YHUBEPCAIBHBIM, ITOJBECHBIM IIPOEKTOPOM, HOYTOYKOM,
MEJIOBOH TOCKOM U COOTBETCTBYIOIIUM IPOrpaMMHBIM 00ecriedeHnEeM
JUTSL IEMOHCTPAIIMH MTPE3EHTAIIHN.

(ayx. 328c, 105a, 126¢, r. KpacHonap, yi. CtaBponosibckas, 149)

Texymuii
KOHTPOIIb,
IIPOMEXKYTOUHA
g aTTecTalus

VYyeOHast ayTuTOPHsI U IPOBEICHUS TEKYIEro KOHTPOJIS U
IPOMEKYTOUHON aTTeCTalluM, OCHALLICHHAs] KOMIIJIEKTOM y4eOHOH
MeOeIH, TOCKOW-IKpaHOM YHHBEPCAIbHBIM, TIOBECHBIM IIPOEKTOPOM,
HOYTOYKOM, MEJIOBOH JJOCKOH M COOTBETCTBYIOIIMM ITPOrPAMMHBIM
obecrieueHneM IJIsl JeMOHCTPAIIUH TIPE3CHTAIUH .

(ayn. 328c, 105a, 126¢, r. KpacHonap, yin. CraBpononbckas, 149)

CamocTosTensH
as pabora

[Tomemenuss A caMOCTOATENbHON pabOThl CTYJEHTOB, OCHAIEHHBIE
yueOHONW MeOenb0 M KOMIBIOTEPHOM TEXHUKOH C BO3MOKHOCTBHIO

noakiarodeHuss k cetu "MHtepHer" u oOecrieyeHMEeM JOCTyna B
JIEKTPOHHYIO MH(pOPMAIMOHHO-00Pa30BaTEIbHYIO cpeny
YHUBEPCUTETA.

(ayn. 329c, 401c, r. Kpacnonap, yn. CraBpononsckas, 149)

JlaGoparopus dIeKTpOMeMOpaHHBIX SBJICHHI IMpelHa3HauYeHa B TOM YHCIE W JUIS
MPOBEICHUS TAOOPATOPHBIX PabOT 1Mo yueOHOU AuCTUIUTHHE «MeMOpaHHbIE TEXHOJIOTHH 3aIUThI
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YyeJoBeKa M OKpyxkKatomed cpenbl». OHa cHaOXeHa pYKOBOJACTBAMH Uil  BBIIOJHEHUS
1a00paTOPHBIX paboT, yu4eOHO-1a00paTOPHBIM 000PYIOBAaHUEM, PEAKTUBAMU JJISI XUMHYECKOTO
IKCIIEPUMEHTA.

B pacnopsikennn n1abopatopuu UMEIOTCS 1TaOOpaTOpHbIE YCTaHOBKU ISl HCCIIEOBAHUS
OCHOBHBIX XapakTepUCTUK MeMOpaHHBIX mpoueccoB. Kmeercs psa 71a00paTOpHBIX SYEEK,
OCHAIIICHHBIX MHOTOKaHadbHbIMU Hacocamu Heidolph Pumpdrive 5001 u cmoHTHpOBaHHOM
THJIPABIUYECKON OOBS3KOH. Jls1 KOHTpONSA M TOAJEpXKaHHUS TEeMIepaTypbl MOXET ObITh
UCIIONB30BaH  psiag TepmoctatoB  mpousBoictBa  Heidolph.  Jna  uccinemoBanus
AIIEKTPOMEMOPAHHBIX CBOMCTB MPUMEHSIIOTCS MYJIBTUMETPHl M UCTOYHUKU TOKA MPOU3BOJCTBA
Keithley. Jlns ompeneneHus 3arpsi3HSAIONIMX BEIIECTB HCHOJB3YIOTCS KOHAYKTOMETphl u pH
meTpsl mpousBojacTBa Mettler Toledo, a Takke mareHTOBaHHBIE MPOrpaMMHBIE HakeThl. s
MPOBEJCHUS BCIOMOTAaTEIbHBIX OMEpalMii MMEIOTCS J03aTopbl Mpou3BoicTBa Biohit,
aHanmuTHueckue Beckl Ohaus, aHanu3aTop Biarocoaep:kanus Ohaus, MemanKu U BCTPSAXUBATEIN
11t Ipooupok npousBoactea JIOUIT u Dxompudop.

21



