MuHucTepcTBO 00pasoBanus U Hayku Poccuiickoit Denepannn
®derepanbHOE roOCy1apCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICILIEr0 00pa30BaHUs
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Pa6ouas mporpamma aucuumiuael 51.5.06 «MeMOpaHHBIE TEXHOJIOTHH 3alUTHI
4elloBeKa U OKPYXKarolled CpelpD» COCTaBlieHa B COOTBETCTBHU € (elepanbHbIM
roCyJapCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM BhIcuIero odpazosanus (PI'OC
BO) no nanpasnenuto noarotosku 20.04.01 TexnochepHas 6e30macHOCTb.

IIporpammy cocraBui(u):

ITpodeccop kaheapsl GUIMUECKON XUMUH,
II-p XMM.HayK, nipodeccop, [Tucemenckas H. /1. ’@/‘/

L

JI-p XMM.HayK, ripodeccop, 3abonorkuii B.M.

/
[Tpodeccop kadenpsl HGU3HIECKON XUMHUH, //{ /:\V?
»

Pabouas nporpamma yTBepXk/IeHa Ha 3aceJlaHuH Kadeapsl (pa3paboTyrka)
¢buzpueckor xuMur mpoTokos Ne 12 ot «20» ampens 2016 T.

3aBenyromuit kadenpoil Gpuznyeckoi XuMuu ( o
I-p X¥UM. Hayk, podeccop 3abomonkuii B.M. W a ;

Pa6ouas nporpamma o6cysxieHa Ha 3aceflaHuy Kadeaps! (BBITyCKaromIeit)

¢bu3nIECKON XUMHUH

mpoToxon Ne 12 ot «20» ampenst 2016 .

3aBenyromuii kadenpoit puznueckoit XUMUN %T; ( <
4

I-p XuM. HayK, podeccop 3abononkuii B.1. w; ’

Pabouas mporpamma o6cyxeHa Ha 3aceiaHiu Kadeaps! (BBITYCKaroIekt)

ob1ieli, HeOpraHUYECKOoi XUMUH U HH)OPMAIIOHHO-BEIYUCITUTETBHBIX

TEXHOJIOTUH B XUMUHU

npoTtokon Ne 8 «22» anpens 2016 r.

3aBenyromui kadenpoit ooIei,

Heopranuueckoit xumuu 1 UBT B xumuu

I-p XUM. Hayk, npocdeccop bykos H.H / —
i 74!

YTBepxK/IeHa Ha 3aCelaHuK YUeGHO-METOINIECKOi KOMUCCHH (BaKyIbTeTa XUMUH

U BBICOKUX TE€XHOJIOTUM IPOTOKOI Ne 5 oT «26» ampens 2016 r.

[Ipencenarens YMK dakynsrera

JIOLIEHT, KaHJ. XuM. Hayk Ctopoxxenko T.IL. — g

Penen3eHTHI:

M.X. VpteHos, 1-p ¢pus-mart. HayK, npodeccop, 3aBeyIoIunii kadeapoi
npukinagHoit Mmatematuku OI'BOY BO «KyoI'Y»

H.A. MenbHuK, 3aMecTuTens pykoBoautens OTpacieBoro yueOHO-MeTOANYECKOTO
IIeHTpa OXpaHbI TPyJa pabOTHUKOB arpoNpOMBIIIIEHHOr0 KOMILIEKca
Kpacuonapckoro xpas KPHUA JAITO ®I'BOY BO Kybauckuit ['AY, xana. xuM.HayK

2



1.1 llean ocBOeHUNA TUCHUILIHHDI.

B cootBerctBUM ¢ DenepalibHbIM TOCYAapCTBEHHBIM OOpa30BaTENbHBIM CTaHIAPTOM
BbICILIErO OOpa3oBaHMs, OCHOBHOM 0OOpa3oBaTe€IbHOM IPOrpaMMONl MarucTparypbl IO
HamnpasieHuto noAarotoBku 20.04.01 TexnochepHas 06e30mMacHOCT M MOTPEOHOCTSIMH PBIHKA
TPYy/a BBITYCKHUK JIOJDKEH OBITh OJATOTOBJICH K TPO(ECCHOHATBHOM A€ATEIIbHOCTH MTPU PEILICHUH
BOIPOCOB TexHOc(epHoil Oe3omacHocTH. B cBa3u ¢ stum Llenbio yuyeOHOW UCHUIUIMHBI
b1.5.06 «MeMOpaHHbIE TEXHOJOTHHM 3aIIMTHl YEIIOBEKAa M OKPYKAIOMIEH Cpenbl» SBISETCS
CO3/IaHME IIEJIOCTHOTO IMPEJICTABICHHUSI O COBPEMEHHBIX MEMOpPaHHBIX TEXHOJOTHSX 3alUThI
Oourochepsl OT TEXHOTCHHBIX BO3/ICHCTBUN M BO3MOXHBIX Cepax uX MPUMEHEHHUSI.

1.2 3agauu M CHUILIUHEL.

— TIOKa3aTh HCTOPHUIO PAa3BUTHSA M KiIacCH(PUKAIMIO MEMOpPaHHBIX TEXHOJOTUH U
YCTPOMCTB, UCTIOIb3YEMBIX JJIi MOHUTOPUHIA aHTPOIIONEHHOTO BO3JIEUCTBUS Ha OKPYXKAIOIIYIO
Cpeny U B CUCTEMaXx 3alUThl CPEJIbl OOUTaAHUS;

— TPOACMOHCTPHUPOBATh HAMOOJIEE THUIMHYHBIC KOHCTPYKIIMOHHBIC PEIICHUS YCTPOUCTB,
anmapaTtoB U YCTAaHOBOK, IMPHUMEHSEMBIX B CHCTEMaxX KOHTPOJIS 3arps3HSIOUIMX BEIIECTB H
COBPEMEHHBIX CPEACTBAX 3aAIIUTHI U PeadMIIMTALIUNA OKPYKAIOIICH CPEeIbl;

— O3HAaKOMHTb C HOBBIMU HANpPaBICHUSMHU JAPYKECTBEHHBIX OKpYXKAloOIIe cpene
MIPOU3BOJICTBEHHBIX TEXHOJIOTHIA;

— MpOaHAIM3UPOBATh JTOCTOMHCTBA W HEJIOCTATKH MEMOPAHHBIX CHCTEM 3aIllUTHI CPEIIbI
00UTaHMS U YETIOBEKA C TOUKHU 3PEHHS PECypCcOCOEPEKEHUS U IKOJIOTUUECKON 11€I€CO00Pa3HOCTH.

1.3 MecTo AucumJInHbI (MOAYJis) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMBbl.

Hucuunnuna b1.65.06 «MemOpaHHble TEXHOJIOTMH 3aIIMTHI YEIOBEKa U OKPYXKaroIIeH
cpelapl» OoTHocuTcs K 0a3oBod uactu bimoka 1 "/lucuuruimeel (Moxaynu)" y4yeOHOro miaHa
HanpasneHus: noAarotoBku 20.04.01 Texuocdepnas OezomacHoCTh. M3ydeHUIO AMCHUTIIMHBI
NPEIIISCTBYeT W3YYCHUI0 TaKUX JHCHUIUINH, KaK «AKTyaJdbHBIC 3aqadud TeXHOChepHOU
Oe3omacHocTH», «lIpomecchl W ammapaThl COBPEMEHHBIX CpPEJCTB 3alllUThl UelIOBEeKa U
OKpYy’KaroIen cpeap», «Du3nKo-XUMHYEeCKue mporecchl B TexHochepey. [locnenyromue
JUCIUIUIMHEL: «OKOHOMHMKA W MCHEKMEHT O0€30IMacHOCTH», «YCTOMYHUBOCTh OOBEKTOB
TeXHOC(hEphI».

1.4 IlepeyeHb MJaHMpPYyeMbIX pe3y/JbTATOB O0y4YeHUS] MO JMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH IPOrPaMMBI.
N3yuenune nanHOM y4eOHOW TUCIUIIIMHBI HAMPaBIeHO Ha (OPMUPOBAHUE Yy 00yUaIOIIHUXCS
001IeKyIbTypHBIX/001IenpodeccuoHanbHbIx/mpodeccuonansubix kKomnerenuuit (OK/OIK/TIK):
OK-10, OIIK-2, OIIK-3, IIK-9, I1K-19

Wnunex B pesynbrare nzydenus: yaeOHOM TUCITUILTAHBI 00yYaroInecs
No c Conepxanue JTOJKHBI
" | KoMIle | KOMIIETCHIUH (MK
.11 TEHIIN e gacTn) 3HAThH YMeTh BJIAJIETh
"
1. OK-10 | crmocoOHOCTBIO K Croco0bI paboTHI C HUHTETrPUPOBATH CIOCOOHOCTHIO
TBOPYECKOMY uHpopMalueit us TEOPETHUUECKUE MMOCTaHOBKHU
OCMBICJICHUIO Pa3IUYHBIX 3HAHUS c | memedt w 3amau
pe3yIIbTaTOB WCTOYHUKOB JIJIS MIPAKTHUKOM WCCJICJIOBAHNS;
IKCIIEPUMEHTA, pelIeHus o0yueHus; HaBbIKAMHU
paspaboTke npo(eCCHOHATBHBIX | MHTEPIPETUPOBATh | HAYYHOT'O CTHIIS
pEeKOMEHIAIuii M0 | 3a/1a4, e aHAIM3a U | U aHAIM3UPOBATH | U3JIOKEHUS
HX MPAKTUYECKOMY | CHCTEMaTH3alluu [IOJTyYEHHbBIC pe3yJIbTaTOB
MIPUMEHEHUIO, pe3yIbTaThl
BBIIBIDKEHUIO
HAy4YHBIX HJeH




Wnnex B pesynbrate nzyuenus yueOHON AUCHUIIMHBI 00yYaronecs
No c Coneprxanne JTOJDKHBI
" | KxoMIe | KOMMOETEeHIHH (HiIH
- TEHLIU e€ yactn) 3HATh yYMeTh BJIA/IeTh
u
2. OIIK-2 | criocoOHOCThIO KOHIIENTyaJIbHbIE MIPUMEHSATH HaBBIKAaMHU
TeHEPUPOBATh OCHOBEI ITPEIMETA; MOJTyYCHHBIC TeHEPUPOBAHUS
HOBBIE UJCH, HX KJ1accu(pUKAIHIO 3HaHUSI B uaei B obmactu
OTCTaWBaTh U MeMOpaHHBIX PO ECCHOHATEHO | MEMOpPaHHBIX
LIEJICHAIPABICHHO | TEXHOJIOTHIA; 1 NesTeNnbHOCTH TEXHOJIOTUH U
peanu30BLIBaTh JOCTOMHCTBA H YCTpPOICTB,
HEJ0CTaTK! HCTIONTB3YEMBIX
MEMOpaHHBIX CHCTEM B CUCTEMax
3alIUTHI 3alIUTBl  CPeIbl
oOuTanus
3. OIIK-3 | criocoOHOCThIO COBPEMECHHBIC CaMOCTOSITEIbLHO HaBbIKAMH
AKIIEHTUPOBAHO TEHJCHIINW Pa3BUTHS | BBIPAKATh MBICIH, | (HOPMYITUPOBAH
(hopMyIupoBaTh TEXHUKHU U | IPOU3BOJUTH Usl MBICIIEW B
MBICJIb B YCTHOM U | TEXHOJIOTHI B | aHAIU3 YCTHOU U
MMMCEMEHHON obmactu TUTEePaTyPHBIX MUCHMEHHOHN
¢dbopme Ha MeMOpaHHBIX JAHHBIX, ¢dopme,
rocyaapCTBEHHOM TEXHOJIOTHH, CpaBHUBATH o0cyxiaTh
s13pIKe Poccuiickoil | cymecTByromue MOJYyYECHHBIE pe3ynbTaThl
®enepauuu u “H(OPMAIMOHHBIC pe3ysibTaThl C | BBIIOJIHEHHOU
HUHOCTPAaHHOM CHUCTEMBI U | MUPOBBIM YPOBHEM | paOOTHI
SI3BIKE TEXHOJIOTHH 3aIUTHI
cpesl O0UTaHUS
4, I1K-9 CIIOCOOHOCTBIO MOJICIIH aHAJIM3UPOBATH METOJIaMHU
CO3l1aBaTh MOJICNTM | CYIIECTBYIOIIUX JOCTOWHCTBA H TEOPETUIECKOTO
HOBBIX CHCTEM MeMOpaHHBIX HEJ0CTaTK! u
3alIUThI Y€JIOBCKa TEXHOJIOTHI 3allluThI Monenef/i MaTEMATHYCCKO
U cpe/ibl OOMTaHUSl | YelloBeKa U Cpelibl CYIIECTBYIOLINX TO aHaju3a
oOuTaHusg MeMOpaHHBIX a¢hexkTuBHOCTH
TEXHOJIOTHH, MEMOpaHHBIX
npennarars IyTH TEXHOJIOTUI U
MUHUMH3AIIH METOJIaMH UX
CYIIECTBYIOIUX AKCIIEPUMEHTAT
HEJIOCTAaTKOB bHOU
MOJeTIeH,
rpenjaraTh
MIPUHOUIIHAIBHO
HOBBIE MOJIEITN
MeMOpaHHBIX
TEXHOJIOTHI
5. IIK-19 | ymenuem TEOPETUUYECKUE U aHAJIU3UPOBATh 11€JIOCTHBIM
AHAJIM3UPOBATH U MPAKTUYCCKHUEC H3y‘-IaeMBII>i 00BEKT MMpEaACTaBJICHUEC
OLICHUBATH OCHOBBI [ aHAJIN3a M O
MOTCHIUAJIBHYTO " OUCHKHU Pa3JIMYHBIX COBPEMCHHBIX
OITacHOCTb po6GiieM B o0actu MEeMOpaHHBIX
00BEKTOB MeMOpaHHBIX TEXHOJIOTHSIX
SKOHOMMKH JJIS TEXHOJIOTHH 3aIUTHI
YeJIOBEKa U CPelbl | 3aIluThl OMOCheEpb ounocdepsl OT
obonTaHus TEXHOT'€HHbBIX
BO3JIEMCTBHI U
BO3MOXKHbBIX
chepax ux
IPUMEHEHUS




2. CTpyKkTypa U coaep:KaHue THUCHUIINHBI.
2.1 PacnpenesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

O6mmas Tpy10EéMKOCTh AUCIUILTHHBI cocTaBisieT 3 3au.en. (108 wacoB), ux pacnpenenenue
0 BUJaM pa0bOoT MpeICcTaBlIeHo B Tabmuue (011 cmyoenmos 3D0).

Bun yuebHo# paboTbl Bcero Kypc (qacsr)
4acoB
1

KonTakTHasi pabora, B TOM 4ucJe:
AyauTOpHBIE 3aHATHS (BCEro): 14 14
3aHATHs IEKIMOHHOTO THIA 4 4
JlaGopaTopHble 3aHATHS 10 10
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTUUECKHE
3aHATHUA) ) )
HNuasi koHTaKkTHasi padora:
Kypcogas pabora (KPIT) - -
ITpomesxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHas padoTa, B TOM YHCJIe:
ITpopaboTka yueOHOro (TEOPEeTUIECKOro) MaTepuaa 25 25
[ToxroroBka K 3amure JJabopaTOPHBIX padoT 10 10
IToaroroBka K TeKyIemy KOHTPOJIIO 25 25
[loaroroBka noknaoB, pedeparoB, Npe3eHTalui 25 25
KoHTpoJb:
IToaroroBka K 3K3aMeHy 8,7 8,7
OO0mas Tpy10eMKoCTh qac. 108 108

B TOM 4YMCJIe KOHTAKTHas 143 143

pabora

3a4. ef 3 3

2.2 CTpyKTypa AMCUMIIMHbI:
Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JienaM JAUCHUILITUHBI.
Pasnensl qucnuiuinHel, u3ydaemblie Ha 1 Kypee (3aounas ¢hopma)

KommuecTBo gacoB
Ne HaumenoBaHue pasnenon Ayautophas | BreayautopHas
Bcero pabora pabora
J | 113 | JIP CPC
1 2 3 4 5 6 7
1 MemOpaHsbI B CPE/ICTBAX MOHHTOPHHTA 23 1 i 5 20
IPOMBIIIJICHHOH 0€3011acHOCTH
2 MemOpaHHBIE TPOLIECCHI OUUCTKH Fa30BBIX 21 1 i i 20
" |cMeceit u perenepari aOCOpOCHTOB
3 MemOpaHHbIe METOIbI 00€33apa’kiBaHUS 25 1 i 4 20
HNPUPOJIHBIX U CTOUHBIX BOJ
MemOpaHHBIE METOIBI B TIepepabOTKe BOIHO-
4.  |opraHn4eckux oTxon0B. KommuiekcHbie 30 1 - 4 25
MeMOpaHHBIE TEXHOJIOTHH.
Hmoeo no oucyuniune: 4 10 85




[Tpumeuanue: JI — neknuu, [13 — mpaktuueckue 3aHsaTus / cemuHapsl, JIP — maGopaTtopHbie
sarsaTusi, CPC — camocrositennpHas paboTa CTyieHTa

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

dopma
Ne Hanmeroparie Copepxanue pazzeina TEKYLIETO
paznena
KOHTPOJIS
1 2 3 4

1. | MemOGpa#nsI B Kontposb pH 1 MUKPOKOIMYECTB 3arpsI3HSIONTIX YO
CpeICcTBaxX BelecTB B atMocdepe, ruapocdepe, mutocdepe ¢
MOHHUTOPHHTA HCIOJIb30BAHNUEM CTEKJISTHHBIX U3MEPUTEIbHBIX
MIPOMBIIIICHHON AJIEKTPO/IOB U CEJIEKTUBHBIX 3JIEKTPOOB C
0e30MacHOCTH MOHOOOMEHHOI moBepxHOCThI0. HOBBIE cpencTBa

KOHTPOJISI BJIIAXKHOCTH.

2. | MeMOpaHHbIC MemOpaHHbIe METO/IbI perenepariysi abcopOeHToB (Ha YO,
IIPOLIECCHI OUMUCTKU | MPUMEPE OUUCTKH BO3/lyXa U METaHA OT JuoKcHuaa cepbl| KoHTpobH
ra3oBBbIX CMECEeH U | M YTIIEKUCIIOro ra3a). MeToIbl TepMHUECKON as pabora
perenepanuu HEUTpaIU3aluy OTXOJAIINX T'a30B C UCIOJIb30BaHUEM
abcopOeHTOB HaHO- U MUKPOCTPYKTYPUPOBaHHBIX MEMOpPaH ¢

KAaTaJUTUYECKON COCTaBJISIIONICH.

3. | MemOpannbie Krnaccuueckue v 2IeKTPOXUMUYECKUE OKHCITUTENBHO- «bnu-
METOBI BOCCTAHOBUTEIIbHBIE METO/IBI 00€3BPEKUBAHUS OIIpOCY,
o0e33apaXMBaHUsl | TOKCUYHBIX MPUMECEH C UCIIOIb30BaHNEM MeMOpaH KonTponbu
MIPUPOIHBIX U (OKHCIIEHUE KUCIOPOJOM BO3/1yXa, XJIOPUPOBAHUE, as pabora
CTOYHBIX BOJI o3oHHupoBaHue). OUYUCTKA U KOHIICHTPUPOBAHUE

PacTBOpOB, HEUTpAIN3alLKs KUCIOTHO-OCHOBHBIX
CTOKOB, pereHeparysi abcopOeHTOB U peKynepaus
TBEPJBIX OTXOJIOB (Ha MpUMepe mepepadboTKu
MJIACTUKOBBIX OYTHUIOK) METOJOM AJIEKTPOAMATU3A.
[TepepaboTka u 06€3BpEIKNBAHKE KUKHX
PaIMOAKTUBHBIX U BEBICOKOTOKCHYHBIX OTXO0JIOB

4. | MemOpaHnHbie [IepepaboTka CTOYHBIX BOJ MacI0KHUPKOMOMHATOB, Pedepar
METO/IbI B MpeanpUATHI HePTIHON U LEUTI0I03HO-0yMaXKHOM
nepepadoTKe BOJIHO-| IPOMBIIIIICHHOCTH METOJIaMU MUKPO- U
OpPraHUYECKUX yAbTpaQUIbTPAIIH.

OTXO/IOB.
KommiekcHbie
MeMOpaHHbIE
TEXHOJIOTUU
*¥Ycrusrit onpoc (YO)
2.3.2 3aHATHSA CEMMHAPCKOIO THIIA.
[IpakTudeckue 3aHATHs HE IPEyCMOTPEHBI paboueil mporpaMMon AUCIUILTHHBL.
2.3.3 JlaGopaTopHbIe 3aHATHS.
No HaumenoBanue 1abopaTopHbIX paboT Popwma Tekyuero
KOHTPOJIS
1 2 3




1. |OGecconmBaHue BOAHBIX PACTBOPOB METOJIOM AJICKTPOIHATIN3A. JIP
2. |OGe33apakuBaHUe MIPUPOJHBIX U CTOUYHBIX BOJ 0apoMeMOpaHHBIMU JIP
METO/IaMHU.
3. |[IpenensHOE KOHIIEHTPUPOBAHKE MOJIU(PEHOIOB METOIOM JIP
JIEKTPOJHAIIN3A.
4. |3BeueHne MOHOB TSHKEJIBIX METAJUIOB METOJIOM YIbTpa(UIbTPAIHH. JIP

3amura 1aboparopHoii pabotsr (JIP)

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBble paboTbl He IpeycMOTpeHbI paboueii NporpaMMoi AUCHUIUINHBIL.

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevyeH sl JJIA CAMOCTOSATEILHOH padoThI
00y4YaIIUXCS M0 JUCHUIIMHE (MOYJIIO)

[TepeueHsb yaeOHO-METOANYESCKOTO 00SCTICUCHUS TUCITUTUINHBI I10
No Bug CPC BBITIOJIHCHUIO CAMOCTOSITEIIbHON PabOThI
1 2 3
1 |IIpopabotka 1. MemOpanbl 1 MmeMOpanHble TexHonoruu [Tekcr] / oTB. pea. A. b.
yueOHOro SpocnaBues. - Mocksa : Hayunsiit mup, 2013. - 611 c.
(Teopernueckoro) |2. Bonkos, B.A. TeopeTndeckrne OCHOBBI OXpaHbI OKPYXKAIOIIEH CpesIbl
Marepuaia [DnexTpoHHBIH pecypce] : yuel. mocobre — DneKkTpoH. naH. — CaHKT-
2 |([ToaroroBka Kk [TeTepOypr Jlamp, 2015. — 256 c¢. — Pexum nocryna:
3alUATE https://e.lanbook.com/book/61358.
ngabopaTopHbix  |MeToauueckue yka3aHus 10 OPraHU3alK CaMOCTOATENIBHOM padoThI.
pabot Metoanyeckue yka3aHHs K BBIIOJIHEHUIO JJAOOPAaTOPHBIX PadoT.
3 |[ToaroroBka k Metoanyeckue yka3zaHHs [0 HAMCaHUIO pedeparTos.
TEKyIIEeMY VY1BepxkaeHsl Kadeapoi ¢uznueckoir xumuum, nporokona Ne 17 or
KOHTPOJIIO 11.05.2017 r
4 |[ToaroroBka Mertoanyeckne yKazaHUs K BBIIOJHEHHIO JTAOOPAaTOPHBIX paboOT MO
JIOKJIAJIOB, JUCLUIUINHE. Y TBepKJeHbl Kadeapoi Gpu3nueckoil XUMUHU, IPOTOKOJI
pedeparos, Ne 10 ot 13.03.2018 r.
Ipe3eHTaluit MeTtoauueckre peKOMEeH1allui K OpraHu3aliy ayAUTOPHOHN U
BHEAYJAUTOPHOM (CaMOCTOSTENLHON) pabOTHI CTY/IEHTOB:
Meroanudeckue ykazanus / coct. T.I1. Ctopoxkenko, T.b. Tlounnoxk,
A.B., becnianos, H.B. Jlo3a. — Kpacnonap: Ky6anckwuii roc. yu-t, 2018.
89 ¢

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPabOThl 00yYarOImIUXCS U3
YuCiIa MHBAJIUAOB M JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocTrasmisitorcst
B (hopMax, aanTHPOBAHHBIX K OTPAHUYEHHSIM HX 37JOPOBBS M BOCIIPHUTHS HH(DOpMAIIHN:

JIig U1 ¢ HapyILIEHUSIMU 3PEHUS:

— B mieyaTHOU popme yBeTHMUEHHBIM HIpU(TOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JIist i1l ¢ HapyLIEHUsSIMH CIlyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IEKTPOHHOTO IOKYMEHTA.

Jljig U1 ¢ HapyIIEHUSIMU OTIOPHO-JBUTATEILHOTO ammapara:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

I[aHHLIﬁ MNEpCUCHb MOXKCT OBITh KOHKPCTU3UPOBAH B 3aBHCHUMOCTU

oOydJaronuxcs.

OT KOHTHHICHTa


https://e.lanbook.com/book/61358

3. O0pa3oBaTe/ibHbIE€ TEXHOJOTHH.

Jnst popmupoBaHuss NpoQecCHOHATBHBIX KOMIIETEHIIMM B MpPOIECCEe OCBOCHHUS Kypca
UCIIOJIb3YEeTCsl TEXHOJIOTUs MPOo(eCCHOHABHO-PAa3BUBAIOIIETO 00yUYeHNUs, IPEeAyCMaTpUBAIOILAs
HE TOJBKO Ieperadyy TEOPETUYECKOro MaTephasia, HO M CTUMYJIUPOBAHHE I03HABATEIbHBIX
neiictBuit cryneHToB. [Ipy npoBeneHNnN NEKIMOHHBIX 3aHATHH HCIOIB3YIOTCA MYJIbTUMEIUIHbIE
npe3eHTauuu. B pamMkax NpakTHMUECKUX M JIaDOpaTOPHBIX 3aHATUN HPUMEHSIOTCS METOJIbI
IPOEKTHOIr0 00Y4eHus1, UCCIIEe0BATENbCKUE METOAbI, METOJ] KOHKPETHBIX CUTyaluid. B nponecce
CaMOCTOATEJIBHOM  JI€ATEIIBHOCTU  CTYJEHTBl OCBAMBAIOT M  AHAIM3UPYIOT IEPEIOBOM
He1arOrMYEeCKHU OIBIT, UCIIONb3YS UMEIOLYIOCS JIUTEPATYPY U MH(POPMAIIMOHHBIE TEXHOJIOTHH.

I[J'DI Jun ¢ OrpaHM4YC€HHBIMH BO3MOKHOCTAMHA 3O0POBbA MPCAYCMOTPEHA OpraHu3anusd
KOHCYJIbTAIIMH C UCII0JIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

HaumenoBanue Komnuects
Bun 3ansatus | Vcnonb3yemble HHTEpAaKTHBHbBIE
Kypc paszena 0
(JI, I1P, JIP) 00pa3oBaTesbHbIE TEXHOJIOTUN
4acoB
1 MeMOpaHbI B J JlenoBbie UTPHI 1
(3DPO) | cpencrtBax Jlexuu-KoH(pepeHITUU
MOHHUTOPHHIA JIP PaGora B ManbIx rpymnmnax 3
MPOMBIIIICHHO
i
0€30MacCHOCTH
MeMOpaHHBIC J JlenoBbie UTPHI 1
IIPOLIECCHI Jlekuuu-KoH(pepeHINN
OUHCTKH JIP PaGora B ManbIx rpymnmnax 2
ra30BbIX
cMmecel u
pereHeparyu
abcopOeHTOoB
MewmOpaHHBIE J JlenoBbie UTphl 1
METO/IbI Jlekuuu-KoH(pepeHInu
oOe33apaxkuBan | JIP Pabota B ManbIx rpymnmax 3
Usl TPUPOTHBIX
Y CTOYHBIX BOJ
MemOpannble | JI JlenoBele Urpbl 1
METOMBI B Jlekuuu-KoH(pEepeHINN
nepepaboTke JIP Pabora B ManbIx rpynmnax 2
BOJTHO-
OpPraHUYeCKUX
OTXOJIOB.
Kommnekchbie
MeMOpaHHbIE
TEXHOJIOTUHI
Hroro: 14

4. OueHo4YHbIe CpeACcTBA JJISl TeKYIero KOHTPOJIsl yCleBaeMOCTH U NPOMEeKYTOYHOM
aTTecTalMu.
4.1 ®oHA OLEHOYHBIX CPEe/ICTB /IS MPOBeeHHs TeKYIero KOHTPOJIS.

Bonpocsl ans yecrHoro ompoca no teme «MemOpaHbl B CpeAcTBAX MOHHMTOPHUHIA
NPOMBINLICHHOH 0€30aCHOCTI



1. Kakue mnpuHIUOBI COBEPIIEHCTBOBAHMS CYLIECTBYIOLIUX IPOMU3BOJACTB C
UCIOJIb30BaHUEM MeMOpaHHbBIX MeTOA0B Bam n3BecTHbI?

2. KakoBa crpareruss u TakTMKa MOHUTOPHHIA IPOMBILIUIEHHON O€3011aCHOCTU C
UCIIOJIb30BAaHUEM MEMOPAHHBIX METOOB?

3. Kak ocymecTBisieTcst KOHTposb pH ¢ HCIonb30BaHNEM CTEKIISTHHBIX 3JIEKTPOI0B?

4. Kak ocymiecTBiseTcst KOHTPOIb HMPUCYTCTBHSI MHUKPOKOJIMYECTB 3arps3HSIONINX
BEIIIECTB C UCIOJIH30BAHNEM HOHCEICKTHBHBIX AJIEKTPOI0B?

5. KakoBa cnenmduka 1eTeKTUPOBAHISI MUKPOKOJIMYECTB 3aTrPSI3HSIONINX BEIIECTB B
atmochepe?

6. [lo xakoMy TIOKa3aTeiar0 BEAETCS HOPMUPOBAHUE IpHUMEced B aTMochepHOM
BO311yXE?

7. Kakne mpumeHstorcss MeMOpaHHBIE METOABI Ul ONpPEAETICHUS 3arps3HSAIOMINX

BelIecTB B uTochepe?
Ilepeuenv komnemenyuii, nposepsemvix ouenounvim cpeocmeom: OK-10, OIIK-3

Bonpocs! 115 yerHOro onpoca no treMe «MemOpaHHble NPoLEcChl OYHCTKU Ia30BbIX
cMeceil M pereHepainun a6copoeHTOB
1. Onummre mnpoueccsl auddy3uu B mpolecce Ta3opasfelieHus Npu MPUMEHEHUU
Pa3IUYHbBIX TUIIOB MEMOpaH.
2. Kakue memOpaHHbIE METOJIBI pEreHepalnuu a0CoOpoOEHTOB BaM U3BECTHBI?
3. Kakwue ra3oBple cMecH OUMIIAIOT B IPOIIECCE MEMOPAHHON OYMCTKH?
4. Kakue MeMOpaHHbIE METObI 00€3BPEKUBAHNS TOKCUYHBIX MPUMECEH, MPUCYTCTBYIOLINX
B COCTaB€ I'a30BbIX CMECEW, BaM U3BECTHBI?
KaxoBbl mpuuuHbI Aerpajainuu MeMOpaH, UCIOJIb3yEeMbIX JI1 OUUCTKH ra30BBIX cMecei?
Ilepeuens Komnemenyuii, npogepaemvix ouyeHounvim cpeocmeom: OK-10, OIIK-2,
OIIK-3

Konrtposabnasi pab6ora Nel mo teme «MeMOpaHHBIe NpoLecchbl OYMCTKH Ta30BbIX
cMeceii M pereHepainuu a6copoeHTOB)

Bapmuanr 1.

1. B 4em cyTb perenepanuu ajcopOEHTOB METOAOM OUIIOIIPHOTO IEKTPOIUann3a’?

2. Kakne xkmaccuueckue MeToAbl OO0E3BPEKHBaHMS TOKCHYHBIX MpUMECEH,
HaXOJSIINXCS B COCTaBe Ta30BbIX CMecel BaM U3BECTHBI?

3. Kakue Meroapl TEpMHUYECKOM  HEWTpalM3allMM  OTXOASIIMX  Ta30B €

UCIIOJIb30BAHUEM HAHO- W MHUKPOCTPYKTYPHUPOBAHHBIX MeMOpaH C  KaTaluTUYECKOU
cocTaBiistronieil Bam u3BecTHbI?

4. KakoBbl npu4MHbBI Jerpaganuu MemMOpaH, UCHOJIb3YEMBIX ISl OUUCTKHU Ta30BBIX
cmecei?

Bapuanr 2.

1. Kakue ¢ynnamenranbable npouecchl Tud@y3un JeXaT B OCHOBE MPUMEHEHHS
pa3IMYHbIX TUIIOB MEMOpaH Ui ra3opas/ieieHus ?

2. Kakue memOpaHHble MeTOAbl 00€3BPEKMBAHUS  TOKCHYHBIX  NpUMECEH,
IIPUCYTCTBYIOIINX B COCTaBE Ia30BbIX CMECEW, BAM U3BECTHBI?

3. Onwumure MeMOpaHHBIE METO/IbI pereHepauy a0CoOpOEHTOB Ha MIPUMEPE OUUCTKU
MeTaHa OT YIJIEKHCIIOTO rasa.

4. KakoBbI mpuHIMITHATBHBIE ITOIX0/IbI K BOCCTAHOBICHUIO MEMOPaH, UCTIOIb3yEMBIX

B IIpoI1iecce pereHepamnuu abcopOoeHToB?

Bonpocsl aas «0aui-onpoca» no reMe «MeMOpaHHbIe MeTOAbl 00e33apaKNBaHUSA
NMPUPOAHBIX U CTOYHBIX BOI»
1. HazoBute MeMOpaHHBIE METOIbI 00€33apaKUBAHUS TPUPOTHBIX U CTOUYHBIX BO/I.



2. KakoBbl OCHOBHBIE TPUHLUIBI PabOTHI MEMOpaHHBIX METOJOB, Pa3pabOTaHHBIX LIS
HEWUTpaInu3alui CTOKOB?

3. I'me ucnonp3yroT MeMOpaHHBIE METOIBI JJISi M3BJICUCHUS W PEKYNEpalud TOKENBIX
METaJIJIOB?

KonTpoabnas padora Ne 2 nmo teme «MemOpaHHble MeTOAbl 00e€33apa’KMBAHUA
NMPUPOAHBIX U CTOYHBIX BOI»

Bapwuanr 1.

1. KakoBbI OCHOBHBIE IPUHIIUIIBI PAOOTHI AJIEKTPOAUAIN3ATOPA-KOHIICHTpATOpa?

2. Kakue HoBelinne MmeMOpaHHbIE TEXHOJIOTUH, Pa3padOTaHHbIE 1711 HEUTpanu3auu
CTOKOB, BaM M3BeCTHbI? ONUIINTE MPUHILIUI UX PAOOTHI.

3. Kakue craguu pa3paboTKu MPOLIECCOB OUUCTKH C MCIOJIb30BAaHHEM MEMOpPaHHBIX
TexHoJIoruil BaM n3BecTHBI?

4. Kak ncnonb3yror MeMOpaHHbIe METOIbI JUISl U3BJICUCHUS U PEKYTIepaIiy TKETBIX
MeTamioB?

Bapuant 2.

1. Kaxoso TUMAYHOE  anmapaTHoe odopmiieHne AJIEKTPOIMaIU3aTopa-
KOHILIEHTpaTopa?

2. B uem cyTh HeWTpanu3aluu KUCIOTHO-OCHOBHBIX CTOKOB METOJIOM OHIOJISPHOTO
3JeKTpoaAnaIn3a?

3. KaxoBbI mpuHIIMIIBI CO3JaHUS TPOU3BOCTB C 3aMKHYTHIM IIUKJIOM T10 BOjiE?

4. B uém cyrb mepepabOTKHU CTOYHBIX BOJ| MAacCIOXKUPKOMOWHATOB, MPEIIPUITUN
HE(PTAHOM M LEIUIIOJIO3HO-OyMaXHOW  NPOMBIIUIEHHOCTH  METOJaMU  MHUKpO- U
yIbTpapuIbTpauun?

Ilepeuens Komnemenyuii, npogepaemvix ouyeHounvim cpeocmeom: OK-10, OIIK-2,
OIIK-3

IIpumepHsbie Tembl pedeparoB K pa3dneay «MeMmOpaHHbIe MeTOAbI B mepepadoTke
BO/JHO-OpraHnYeckux oTxoa0B. KommiexkcHble MeMOpaHHbIE TEXHOJIOTHN

1. AmnmnapaTtypHoe o¢dopMmileHHe THOPUAHBIX YCTAaHOBOK, HCIHOJB3YIOLIIUX Oapo- u
AIEKTPOMEMOpPAHHBIE METOIBI.

2. YCcTaHOBKU /7151 CBEPXTITYOOKOIM OYMCTKH BOJIBL.

3. [TepepaboTka CTOKOB MaCIOXHUPKOMOMHATOB.

4. [TepepaboTka CTOKOB NpeanpuaATuii HeTAHONW MPOMBIIITIEHHOCTH.

5. [TepepaboTka CTOKOB LIEIUTIOI03HO-0YMaKHOM MPOMBIIIIIIEHHOCTH.

6. [TpuHIMIIBI TPUMEHEHUS 00paTHOTO OCMOCa B KOMOMHUPOBAHHBIX MEMOpPAaHHBIX
METO/aX ¥ MHOTOCTYIIEHYATBIX YCTAHOBKAX.

7. Crnenunduka 00e3BpeKUBAHUS KUAKUX PAJIUOAKTUBHBIX OTXO/IOB.

8. [TpuHIHATTBI COBEPIIICHCTBOBAHHUS CYIIECTBYOIIUX MIPOU3BOJICTB C
UCIOJIb30BaHUEM MEMOpPaHHBIX METOJIOB.

9. KonBepcust MmeMOpaH.

10.  KoHCTpYKIMOHHBIE U HKCIUTyaTal[HOHHbIE 0COOEHHOCTH amapaToB, paboTaromuX
Ha TIPENPUATHIX (apMaIleBTUKH.

11.  KoHCTpYKIMOHHBIE U HKCIUTyaTal[HOHHbIE 0COOEHHOCTH anapaToB, paboTaroIuX
Ha BHHO/ICITHUECKUX MPEIATPUATHSIX.

12. KoOHCTpYKIMOHHBIE U HKCIUTyaTal[HOHHbIE 0COOEHHOCTH anaparoB, paboTaromuX
Ha MPEIMPUATUSIX IPOU3BOJICTBA MOJIOKA.

13.  Pexymnepauus TBEpIbIX OTX0JI0OB METOJIOM DJIEKTPOAUATHN3A

14.  TlpeumymecTBa HCIOJH30BAHUSI MEMOpPAHHBIX METOJOB IpH 00pabOTKE BOIHO-
OpPraHUYECKUX OTXOJIOB.

15.  TlepcnekTuBbI pa3BUTHS MEMOpPAHHBIX MTPOLIECCOB.
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Ilepeuenv Komnemenyuil, nposepaemvix oyeHounvim cpeocmeom: OK-10, OIIK-2,
OIIK-9

Kpurepun oneHuBaHNsI KOHTPOJIbHBIX padoT

OneHka «OTJMYHO» BBICTABIISICTCS, €CIU CTYJICHT BBIIOJHHMI paboTy 6e3 ommboK u
HEJIOYETOB, JIOMYCTHII HEe 00JIee OJJHOTO HEeJI0UeTa.

OneHka «X0poI0», €CIH CTYJCHT BBIMOJIHUI Pa0OTy MOTHOCTHIO, HO JOITYCTHII B HEH HE
Oosiee 0JHON HEerpyOoii OIMOKYU U OJTHOTO HEeIoueTa, WK He 0oJiee BYX HEJA0YETOB.

OneHka «yI0BJIETBOPUTEIBHO», €CIM CTYACHT MPAaBUIBHO BBINOJHWI HE MEHee
MOJIOBUHBI pa0OTHI WJIU JOMYCTUII HE 0oJiee IBYX IpyObIX OMMOOK, WU HE OoJiee OHOM TpyOoi
¥ OJIHOM HEeTpyOoii OIIMOKK U OAHOTO HEI0UeTa, MU He OoJ1iee IBYX-TpeX HErpyObIX OMNOOK, UITH
OJTHOW HEerpy0Od OMMOKH M TPEX HEIO0YETOB, WIM MPH OTCYTCTBHH OINMOOK, HO MPH HAJTHYUU
YeTBIPEX-TISITH HEJ0YETOB, TNIOXO0 3HAET TEKCT MPOU3BENICHUS, TOITyCKAaeT UCKaKeHHE (DaKTOB.

OneHKa «Hey10BJIeTBOPUTEIbHOY», €CIIU CTYJCHT JIOITYCTHJ YHCIIO OIMOOK M HEJIOYETOB
IPEBOCXOJIAIIEE HOPMY, IIPH KOTOPOI MOXKET OBITh BBICTABJICHA OLIEHKA «3%», HITH €CITU IPABUIBHO
BBIMOJIHUJI MEHEE MTOJIOBUHBI PA0OTHI.

Kpurtepnu oneHnBaHus yCTHOTO ONpoca

OneHka «OTJIMYHO» CTaBUTCS, €CJIM CTYAEHT IOJHO H3jaraeT Marepuai (OTBEYaeT Ha
BOIPOC), JaeT MPaBWIBHOE OIPEJEeIEHUE OCHOBHBIX IOHATUH; OOHapy)XHWBaeT IOHMMaHUE
Marepuaiia, MOXeT 00OCHOBATh CBOM CYX/ICHUS, TPUMEHHUTH 3HAHHS HA MPAKTHUKE, IPUBECTH
HE00X0/1MMbIe IPUMEPHI HE TOJIBKO U3 YUeOHHKA, HO U CAaMOCTOSITEIbHO COCTaBIICHHbBIE; U3J1araet
MaTepual MocIe0BaTeNbHO U IPAaBUIIBHO C TOUKH 3PEHUS HOPM JIUTEPATYPHOIO sA3bIKA.

OneHka «X0pomIO» CTaBUTCS, €CJIM CTYIEHT JAacT OTBET, YJOBIIETBOPSIOIIMNA TEM XK€
TpeOOBaHUSAM, YTO U JJISl OLUEHKU «OTJIMYHO», HO JIOMycKaeT 1—2 omuOKH, KOTOpbIE CaM XKe
UCTIpaBIISET, U 1—2 HepoueTa B OCIEI0BATEIbHOCTH U SI3bIKOBOM O(OPMIICHUH U3JIaraeMoro.

OneHka «y/l0BJ1eTBOPUTEJIbHO» CTAaBUTCS, €CIM CTYJEHT OOHApy>KUBAeT 3HAHUE U
MOHMMAaHNE OCHOBHBIX MOJIOKEHUHN TaHHOW TEMbI, HOT M3J1araeT MaTepuai HEMOJIHO U A0MyCKaeT
HETOYHOCTH B ONpPEAEICHUU MOHATHH WM (QOpPMYyTUPOBKE MpPaBUJI; HE YMEET IOCTaTOYHO
IyOOKO M J0Ka3aTelbHO 00OCHOBATh CBOM CYXIEHMSI U NPUBECTH CBOU MPUMEPHI; HU3JIaraet
MaTepHall Helocae10BaTeIbHO U IOMyCKaeT OUIMOKU B SI3bIKOBOM O()OPMIIEHUH U3J1araeMoro.

OneHka «Hey10BJIeTBOPUTEIbHO» CTaBUTCS, €CJIM CTYJIEHT OOHapyKUBAeT HE3HAHUE

OonblIel YacTW COOTBETCTBYIOLIETO BOIPOCA, JOMYyCKaeT OIIMOKM B (QOPMYIHPOBKE
OINpPENICJICHUI U TPaBWII, MCKAXKAIOIINUE HMX CMBICI, OECIOpSAIOYHO M HEYBEPEHHO H3Jaraet
Matepuan. OueHka «2» OTMEYaeT TaKhe HEJOCTAaTKU B IOATOTOBKE, KOTOPBIE SIBIISIFOTCS
CEpbE3HBIM NPEMATCTBUEM K YCIIEITHOMY OBJIQJICHHUIO MOCIEIYIOIINM MaTEPUATIOM.

Kputepun oneHuBanus ObICTPOro NUCbLMEHHOI0 ONPOCa «OJIML-0NPOCA»

[IIxana oneHUBaHUS:

«OTaIMYHO» - BOIPOC PACKPBIT MOJHOCTHIO, TOUHO 0003HAUEHBI OCHOBHBIE MOHATHUS U
XapaKkTEPUCTUKH I10 TEME.

«Xopomo» - BONPOC PACKPHIT, OAHAKO HET IMOJHOTO OINHCAaHUS BCEX HEOOXOAMMBIX
JJIEMEHTOB.

«Y10BJIETBOPHUTEJIBHO» - BOIIPOC PACKPHIT HE IMOJIHO, MPUCYTCTBYIOT TpyOble OMIMOKH,
OJIHAKO €CTh HEKOTOPOE IIOHUMAHUE PACKPBIBAEMBIX IIOHATHM.

«HeynoB1eTBOPUTEIBLHO» - OTBET HA BOIIPOC OTCYTCTBYET HUJIM B LIEJIOM HE BEPEH.

Kpurepun ouenuBanust pegeparon

OneHka «OTJIMYHO» — BBINOJHEHBI BCe TpeOOBAaHUS K HAMCAHUIO U 3allUTe pedepaTa:
o0o3HavyeHa npobiema U 00OCHOBAaHA €€ aKTyalbHOCTh, C/AENaH KPaTKUH aHAINU3 PA3IUYHBIX
TOYEK 3pPEHHs Ha pacCMaTpUBAEMYIO0 MPOOJEMY U JIOTUYHO M3JI0K€Ha COOCTBEHHAs MO3MIIMA,
c(OpPMYITHPOBAaHBl BBIBOJIBI, TEMa pPACKpBITA IIOJHOCTHIO, BBIIEpPKAaH O0BEM, COOJFOICHBI
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Tpe6OBaHI/I}I K BHCHIHCMY Oq)OpMJICHI/IIO, JaHbl TPaBUJIBHBIC OTBCTHI Ha JOIMOJIHUTCIILHBIC
BOTIPOCHI.

O1eHKa «XOPOII0» — OCHOBHBIE TPeOOBaHUS K pedepaTy U ero 3amuTe BHITIOTHEHBI, HO
IIPU ATOM JIOMYIICHbI HEOUEThl. B 4aCTHOCTH, UMEIOTCS HETOYHOCTH B M3JIOKEHUU MaTepHaa;
OTCYTCTBYET JIOTUYECKasi TOCIICIOBATEIILHOCTh B CYXKICHUSIX; HE BBIIEpKaH 00beM pedeparta;
UMEIOTCS YIyIIeHUs B 0hOpMIICHUH; Ha IOMOJIHUTENIbHBIE BOITPOCHI IIPH 3aLIUTE JaHbl HETIOJIHbIE
OTBCTHI.

OueHka «yI0BJETBOPHUTEJIbHO» — UMEIOTCA CYIIECTBEHHbIE OTCTYIUIGHHUS OT
TpeboBaHUil K pedepupoBaHHi0. B dacTHOCTH, TeMa OCBEIICHA JIMIIb YaCTUYHO; JIOMYIICHBI
dakTryeckue omuOKU B COJAEp>KaHUU pedepara Ul MPHU OTBETE Ha JIOTOJIHUTEIbHBIE BOIIPOCHI;
BO BpCM4 3allIUTBI OTCYTCTBYCT BBIBO/I.

OneHka «HeyI0BJIEeTBOPUTEIbHO» — TeMa pedepaTa HE pacKpbiTa, OOHApYy>KHUBaeTCs
CYILIECTBEHHOE HEIIOHUMAaHNE IIPOOJIEMBI.

Kpurepun nuddepenunpoBanHoil oneHkn pedepara

Kpurepuu onenkn MakcumasnbHas OIIeHKa B 0ajuiax
JIOTHYHOCTH H3JI0KCHHUS 3

PackpbiTre TeMbl 3

Hcnonb3oBanne MHUPOKOH HWHPOPMAIMOHHON | 3

0a3bl

Hamnume coOCTBEHHBIX BBIBOAOB, 0000IIeHUH, | 3
KPUTHUYECKOIO aHAJIN3a

Coburo/1eHue npaBuil HUTHPOBAHUS 2
[TpaBUILHOCTH O OPMITCHHUS 1
Uroro: 15

13-15 6annoB — OTIIMYHO
10-12 6annoB — XopoIIo
8-9 6amioB - yIOBIETBOPHUTEIHHO
0 6aI0B — HEYIOBIETBOPUTEIHHO

Kpurtepnu oneHuBaHus Npe3eHTALMU.
OneHka «omauyHno» BHICTABISIETCS CTYAEHTY, €CIIH:
- IPE3EHTALMs COOTBETCTBYET TEME CaMOCTOSATEIbLHOM padoThI;
- 0(hOpMIICH TUTYIIBHBIN CIIAl]] C 3ar0JIOBKOM (TeMa, IeNH, IJIaH U T.11.);
- copMyIMpPOBAaHHAs TEMA SICHO M3JI0’KEHA U CTPYKTYPHUPOBAHA;
- HUCHOJb30BaHbl Trpaduueckue u3zo0paxkeHus (pororpaduu, KapTUHKM U T.IL.),
COOTBETCTBYIOILIUE TEME;
- BbIIEpXaH CTUJIb, IIBETOBAs ramma, MCIIOJIb30BaHAa aHMMalus, 3BYK; padbora odopmiieHa U
IPEeJOCTaBlIEHa B YCTAHOBIICHHBIN CPOK.
OneHka «xopouto» BbICTABISETCS CTYACHTY, €CIIU:
- MIPE3EHTAallUsl COOTBETCTBYET TEME CaMOCTOSATENIBbHOM paboThl; 0(OpMIIEH TUTYJIBHBIN clai ¢
3aroJIOBKOM (Tema, 11eJT, TUTaH U T.I1.);
- copMyIMpPOBAaHHAS TeMa SICHO M3JI0KEHA U CTPYKTYPHUPOBAHA;
- HUCHOJb30BaHbl Tpaduueckue u3zo0paxkeHus (pororpaduu, KapTUHKH U T.IL.),
COOTBETCTBYIOILIUE TEME;
- paboTta odopmIIeHA U TIPEAOCTABIICHA B YCTAHOBJICHHBIN CPOK.
O1eHKa «Hey0os1emeopumenbHo» BHICTABIAETCS CTY/ICHTY, €CIIU paboTa HE BHINOIHEHA
WM COJIEPKUT MaTepHal He 10 BOIpocCy.
Bo Bcex ocTanpHBIX caydasx paboTa OLIEHUBAETCS Ha «yJOBIECTBOPUTEIHHOY

4.2 ®oHJ OLICHOYHBIX CPEACTB ISl MPOBeICHNS MPOMEKYTOYHOH ATTECTALMH.

BO]’[pOCLI JIS MOATOTOBKH K 3K3aMEHY
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1. KakoBa cTparerus W TakTHKa 3allUThl YEJIOBEKA M Cpenbl OOWUTaHUS C
UCIIOJIb30BAHUEM MEMOPAHHBIX METOIOB?

2. KakoBbl OCHOBHBIC TPHHIMIBI CO3JAaHUS OE30TXOJHBIX M MAaJOOTXOJHBIX
TEXHOJIOTUH C MCIOJIb30BAaHHEM MEMOpAHHBIX METOIOB (Ha MPUMEpPE CO3MaHHs 3aMKHYTHIX I10
BOAC TCXHOJIOTMYCCKUX NUKJIIOB ITPHU MMPONU3BOJACTBEC MOJIUAPaAMUIHBIX BOHOKOH)?

3. Kaxk ocyriecTBisieTcss KOHTPOJIb pH U MUKPOKOJIMYECTB 3arpsI3HSIONIMX BEIIECTB B
atmochepe, rtuapochepe, mmuTOochepe C HCIOIB30BAHHEM CTEKJISIHHBIX W3MEPHUTEIbHBIX
3JIEKTPOJIOB U CEIIEKTUBHBIX 3JICKTPOIOB C HOHOOOMEHHOM TTOBEPXHOCTHIO?

4. KakoBbl ~ OCHOBHBIC  HPHUHIUIBI  XPOMATOrpaUUecKOro  OMpeaCcIICHHS
MHKPOKOMITIOHEHTOB B T'a30BBIX, BOJHBIX U BOJAHO-OpraHMUYecKUX pacTBopax? Kak MemOpaHHbIC
MCTOJbI UCITOJIB3YIOT JIA OGGCHC'—ICHI/ISI 3a1aHHBIX 3HAa4YCHUU pH SIIIOEHTOB?

5. N3BecTHbI I Bam MemMOpaHHbBIE METO/IBI pereHepanust abcopOoeHTOB (Ha mpuMepe
OYMCTKH BO3]/lyXa U ME€TaHa OT IMOKCHJIa CEPhI U YTIIEKHUCIIOro ra3a)?
6. Kakue Merompl TEepMHUYECKOH  HEUTpalM3allMd  OTXOASIIUX  Ta30B  C

UCIIOJIb30BAHUEM HAHO- W MHUKPOCTPYKTYPUPOBAHHBIX MeMOpaH C  KaTaJluTUYECKOU
cocTaBiistronieil Bam u3BecTHbI?

1. KaxoBbI Kj1TacCHYECKHE U DJIEKTPOXUMUYECKHUE OKUCITUTEIIbHO-BOCCTAHOBUTEILHBIE
METO/bl 00€3BPEKUBAHMS TOKCHYHBIX IPUMECEH C HCIIOJIb30BaHHEM MEMOpaH (OKHUCIEHHUE
KHCJIOPOJIOM BO3/TyXa, XJIOPUPOBAHKUE, 030HUPOBAHUE)?

8. KakoBbl OCHOBHBIE NPUHLMIBI M ammnaparypHoe OQOPMICHHE OUYUCTKU MU
KOHIICHTPUPOBAHUS PACTBOPOB METO/IOM SJIEKTPOIuAIIN3a?

9. B uéMm cyrb HellTpaiuzanuy KHCIOTHO-OCHOBHBIX CTOKOB U pEreHepalnuu
a0CcopOEHTOB METOI0M OMIIOJISIPHOTO JIEKTPOIHAINA3A?

10. Kak ocymiecTBiISIIOT peKyInepanuo TBEPAbIX OTX0J0B METO/I0M 3JIEKTPOIUaIN3a
(Ha mpumepe nepepaboTKU IIACTUKOBBIX OYTHUIOK)?

11. B kakux ciy4asx HPUMEHSIOT 3JIEKTPOJUAIU3 C YIbTpaduiIbTpalMOHHBIMU
meMOpanamu? KakoBo anmnaparypaoe odopmiieHue Mmeroaa?

12. B uém cyTb mepepabOTKU CTOYHBIX BOJ MAaCIOXKHPKOMOWHATOB, MPEINpUATHI
HEPTAHOM M LEIUIIOJI03HO-OyMaXHOW  NPOMBIIUIEHHOCTH  METOJaMU  MHUKpO- U
yapTpaduiIbTpanun’?

13.  KakoBbl mpuHIHNHUATBHEIE OCOOEHHOCTH HCIOJIB30BaHHUA OOPAaTHOTO OCMOCa B

KOM6I/IHI/IpOBaHHHX MeM6paHHHX METOdaXx nepepa60TI<H n O6C3Bpe)KI/IBaHI/I}I KUIKUX
PAAOAKTUBHBIX OTXO0J0

14. Kak ncnonb3yroT MeMOpaHHbIe METOIbI JUISI U3BJICUSHHS U PEKYTIePaIH TKEBIX
METAJJIOB?
15. [Touemy  memOpaHHBIE  TEXHOJOTHH  SIBISIFOTCS ~ MAllOOTXOJHBIMH |

pecypcocoeperarommmu? B uém ux mpenmyIiiecTsa 1o CpaBHEHHUIO ¢ TPATUIIMOHHBIMU METOIaMU
OUYUCTKHU, GPAKIIMOHUPOBAHUS U KOHIIEHTPUPOBAHHUS BEUIECTB?

16.  KakoBbl BaXKHEWIINE THIIOBBIE IMPOLECCH 3alIUTHl cpeabl obutanms? Kaxoa
HOCJIEI0BATENbHOCTD CTaIuil pa3pabOTKU ATUX MPOLECCOB?

17.  Kakue 6e30TX0HBIE U pecypcocOeperaroime TeXHOJIOTHH UCTIOJIb30BAaHUS BOIBI B
texHochepe Bam uzBectHsl? KakoBa KoHIenus 6€30TX0IHOTO IPOU3BOCTBA?

18. Kakwe TIpUHIMIIBI COBEPIICHCTBOBAHUS CYIIECTBYIOIIUX MPOU3BOJCTB C
UCIIOJIb30BaHUEM MEMOpaHHbBIX METOZI0B Bam u3BecTHbI?

19. Kakme BaxHEWIIHME TMPOIECCH 3alllUTHI YEIOBEKAa HAa OCHOBE MEMOpaHHBIX

TexHonorunii Bam wm3BecTHBI? Kaknme TEXHOJOrHYECKHE, SKOJIOTHYSCKHE M SKOHOMHYECKHE
MIPUHIIUIIBI JIEKAT B OCHOBE ITUX TEXHOJIOTUI?
20. Kakue craguu pa3pabOTK MPOILIECCOB OYUCTKH C MCIOIh30BAHUEM MEMOpPaHHBIX
TexHojorni Bam mn3BecTHEI?
Ilepeuens yacmu KomnemeHyuu, NPOGEPAEMbIX OUECHOYHBIM CPEOCMEOM:
OK-10, OIIK-3 — Bompocs! 1-19
[1K-9, I1K-19 — Bonpocs! 4-19
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OIIK-2 — Bompocsr 11-19

IIpumep 3K3aMeHANIMOHHOTO OWJIeTa

DeepajibHOE TOCYAAPCTBEHHOE 00pa3oBaTe/ibHOE YUpesKIeHHe BbICIIero 00pa3oBaHus
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCHUTET)
Texnocdepnast 6€30MacHOCTh
be3zonacHOCTh TEXHOIOTHUECKUX MPOIIECCOB U TPOU3BOJICTB
Kadenpa puznueckoit xumun
Jucuunianna «MeMOpaHHbIe TEXHOJOTHH 3alIUTHI YeJIOBEKA U OKPY:KaKoIIeii cpeabny
IK3aMeHALMOHHbIN Omiter Ne 11
1. B uém cyTh HEWTpaM3aIMK KHCIOTHO-OCHOBHBIX CTOKOB U pereHepaliuu abcopOeHTOB
METOI0M OUTIOJISIPHOTO AIIEKTpOoAHai3a?
2.  Kaxk ocymecTBIsIIOT peKynepamuio TBEPIbIX OTX0I0B METOIOM AJIEKTPOAHaIN3a(Ha
npuMepe nepepadoTKH TUIACTUKOBBIX OyTHUIOK)?
3aBenyromnmii kKageapoit B.N. 3abonoukuit

Kpurtepnu onieHKH 10 NpoMe:KyTOYHOI aTTecTanuu B opMe 3K3aMeHa.
CryneHTsl 00s13aHBI CaTh SK3aMEH B COOTBETCTBUU C PACIIMCAHUEM U Y4EOHBIM ILIAHOM.
OK3aMeH MO JUCHUIUIMHE IpecienyeT Leidb OLEHUTh paboTy CTYyAEHTa 3a Kypc, MOJydyeHHE
TEOPETUYECKUX 3HAHWUH, UX NIPOYHOCTH, PA3BUTHE TBOPUECKOTO MBIIUICHHS, MPUOOpETEHHE
HaBBIKOB CaMOCTOSATENbHON padOThl, YMEHHE NMPUMEHSTH MOJYYEHHbIE 3HAHUS U PELICHUS
npakTHueckux 3agad. OCHOBOW AJISi ONpEneNeHHs] OLEHKH Ha 3K3aMEHaX CIYXHUT O0bEM H
YPOBEHb YCBOEHHUS CTYACHTAaMH MaTepuajna, IpelyCMOTPEHHOro paboueil mporpammoin
COOTBETCTBYIOLIECH TUCIIUITIIMHEI.
dopma MpoBeAEHMS HK3aMEHa: YCTHO WJIM NHCbMEHHO YCTAHABIMBAETCS peEIICHUEM
kadenpbl. Pe3ynbraT cpauM 3K3aMeHa 3aHOCUTHCS IIPENOJaBaTeeM B HK3aMEHAIIMOHHYIO
BEZIOMOCTh U 3aYETHYIO KHIDKKY.
IIpu oneHKe yYUTHIBAIOTCA CJIEAYIOlIHEe KaYeCTBEeHHbIE M0KA3aTeJIl 0TBETOB:
- riyOuHa (COOTBETCTBHE N3YYEHHBIM TEOPETHUECKUM 0000IEHUM);
- IIHMPOTa;
- OCO3HAaHHOCTh (COOTBETCTBME TpeOyeMbIM B MpOrpaMMe yMEHHUSM MPHUMEHSThH
MOJIyYEHHYI0 HHPOPMAIHIO);
- TMOJHOTA (COOTBETCTBUE 00BEMY POTrPaMMBI);
- YHUCIJIO ¥ XapakTep OIMNOOK.
- OTMeTKa «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM  OTBET TMOJIHBIA, MpPaBUIIbHBIN,
CaMOCTOSATENBHBIN, MaTepuan HU3JI0KEH B ONPEJICICHHOM JOrM4ecKOW MOCIeA0BaTEIbHOCTH
JIEMOHCTPUPYETCS MHOTOCTOPOHHOCTH MOJXO0/I0B, MHOT'OACIIEKTHOCTh OOCYX/IE€HUS MPOOJIEMBI,
YMEHHE apryMEHTHpPOBATh COOCTBEHHYIO TOYKY 3pEHHUS, HaXOIUTh WYTH pPEUICHUS
MIO3HABATENBHBIX 33Ja4, YCTAHABJIMBATH NPUYMHHO-CIEICTBEHHbIE CBA3M MEXIYy CTPOCHHEM,
CBOWCTBAMH WM TMPHMEHEHHEM BEIICCTB, B JIOTHYECKOM PACCY)XKICHHH W PEIICHWH 3a7a4ll HET
olMOOK, 3a/1a4a pelieHa paluoHaIbHBIM CIOCOO0M;
- OTMETKA «XOPOII0» BBICTABIISICTCS CTYIEHTY, €CIIH OTBET TOJHBIN W MPAaBWIBHBIA HAa OCHOBE
U3YyYEHHBIX TEOPUI, MaTepUall U3JI0KEH B ONPeIeIEHHOM JTOrHYecKOoi MOoCIe10BaTeIbHOCTH, TIPU
ITOM JIOMYCKAIOTCSl HECYIIECTBEHHBIC OIIMOKM B OTBETaX HAa TEOPETHUYECKHE BOMPOCH MM B
pELICHUH 33J]au, KOTOPbIE CTYIEHT MOXKET HCIIPABUTh MO YKAa3aHUIO MPEToiaBaTells;
- 0TMETKA «YJA0BJIETBOPUTEIbHO0)» BBHICTABIISIETCS CTYACHTY, €CIIH OTBET MOJHBIN, HO TPH ATOM
JIOMYIIIEHA CYIIECTBEHHAasl OIIMOKA MIIM OTBET HETIOJIHBIN, HECBA3HBIN, HE MPOSBISAIOTCS YMEHUS
NPUMEHSTHh TEOPETUUECKUE 3HAHUS TPU PEIICHUH MPAKTHYECKUX MPOoOIIeM; 3a 3HAHHUE MTpeIMeTa
C 3aMETHBIMU IIpoOerTaMu, HETOUHOCTSAMH, HO TaKUMH, KOTOpBIE HE CIIY)KaT MPEMsATCTBUEM IS
JabHENIIET0 00yYeHUS;
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- OTMETKAa «HEY/OBJIETBOPUTEIBLHO» BBICTABISICTCS, €CIIM OTBET OOHApPYKHUBAECT HE3HAHUE
OCHOBHOT'O COZIEpP)KaHUs y4eOHOTO MaTepHara.

OneHouHbIC CpeACTBA JUIsi WHBAJIWAOB M JIMII C OTPAaHUYCHHBIMH BO3MOXXHOCTSMHU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIAWBUAYAIBHBIX IICUXO(DU3NICCKUX OCOOCHHOCTEH.

— IIpY HEOOXOJUMOCTH MHBAJIUIAM | JIUIIaM C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3I0POBbSI
NPEJOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMs JIJIsl IIOATOTOBKU OTBETA Ha 3K3aMCHE;

— MPU MPOBEICHUU MPOIETYPhI OIICHUBAHUS PE3yJIbTATOB 00YUEHUS WHBAIHUOB U JIUII C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI TPETYCMATPUBACTCS MCIIOJIb30BAaHUE TEXHHUYCCKIX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATbHBIMUA OCOOCHHOCTSIMU,

— TIpY HEOOXOAUMOCTH JIJIsl O0YYAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbS
U UWHBAJIWAOB TpOLEypa OICHUBAHUS PpE3YJIbTaTOB OOYYEHHS 10 AWCIMILIUHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpeIyCcMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHSIM HUX 3J0POBbS M BOCIPHUSATHUS
uHpopMmanuu:

JUIst U1 ¢ HApYIICHUSIME 3PCHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JItst 11 ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcs.

5. IlepevyeHb OCHOBHO¥ U I0NIOJHUTEJIBLHOH YUeOHOI JTUTepaTypbl, HeOOXOAMMOM 115
OCBOCHHUS TMCHMILUINHBI (MOIYJIs1).

5.1 OcHoBHas JiTEpaTypa:

1. MemOpansl 1 MeMOpaHHble TexHoJoruu [ TexcT] / oTB. pen. A. b. fIpocnasies. - MockBa
: Hayunsriit mup, 2013. - 611 c.

2. Bonkos, B.A. Teoperndeckue OCHOBBI OXpaHbl OKpYKarollel cpenbl [DIeKTpOHHBII
pecypce] : yueb. mocoobue — DnextpoH. nqaH. — Caunkrt-IlerepOypr : Jlans, 2015. — 256 ¢. —
Pexxum nocryma: https://e.lanbook.com/book/61358.

JI1st OCBOCHMS TUCHUIUIMHBI MHBAIMAMU M JIMI[AMHU ¢ OTPAHMYEHHBIMUA BO3MOKHOCTSIMH
3/10pOBbsI MMEIOTCSl M3JJaHHS B JJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEUYHBIX CHUCTEMax
«/lanvy u « FOpaumy.

5.2 lonoJHUTEIbHAS JIUTEPATYpA:

1. Encyclopedia of membrane science and technology [Tekct] . Vol. 1 / ed. by Eric
M.V. Hoek, VVololymir V. Tarabara. - Copyright. - Hoboken, NJ : Wiley, 2013. - xviii, 780 pp.

2. Encyclopedia of membrane science and technology [Tekct] . Vol. 2 / ed. by Eric
M.V. Hoek, VVololymir V. Tarabara. - Copyright. - Hoboken, NJ : Wiley, 2013. - xi, p.781-1532

3. Encyclopedia of membrane science and technology [Tekct] . VVol. 3 / ed. by Eric
M.V. Hoek, VVololymir V. Tarabara. - Copyright. - Hoboken, NJ : Wiley, 2013. - xi, p.1533-2347

4. Beromkun, A.I'. MHxeHepHas 3ammra BOAHOM cpelibl [ DJIEKTPOHHBIN pecypc] :

yaeOHnoe nmocooue / A.I'. Beromkun. — DnektpoH. nan. — Cankt-IlerepOypr : Jlans, 2014, —
416 c. — Pexum nocryna: https://e.lanbook.com/book/49467
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o. [Mucemenckas, Hatanus ImutpueBna (Ky6I'Y). MeTosl 3ai1uThl cpeibl 0OUTaHUs
B TexHocdepe [Tekct] : yaeoHOe mocodue / H. JI. [Tucemenckas, B. B. I'anbru, B. B. Hukonenko
; M-Bo 0Opa3oBanus u Hayku Poc. @enepanun, Kybanckuii roc. yu-T. - Kpacuonap : [Kybanckwii
rocynapctBeHHbld yauepcutet], 2007. - 140 c.

5.3. llepuoauyeckue U31aHusA:

— Kypnan «MemOpanbl 1 MeMOpaHHBIE TEXHOIOTHI
- Journal of Membrane Science.

- XKypnan Separation and Purification Technologies
— Kypnain “Green Chemistry”

6. Ilepeyenr pecypcoB HHGOPMAUMOHHO-TEJIEKOMMYHUKANMOHHOM  CeTH
«MHTEpHET», B TOM 4HCJEe CcOBpeMeHHble mNpodeccHoHANbHbIe 0a3bl JAaHHBIX H
HH(OPMAIIMOHHbIE CIPABOYHbIE CUCTEMbl, HeOOXOAUMBbIE /Jisi OCBOEHUS] NUCHUILIUHBI
(Mmomyais).

1. CnpaBouno-npaBoBas cucrema «Koncynbrant [Tiroc» http://www.consultant.ru
2. Tlopran oTKphITHIX TaHHBIX Poccuiickoit ®eneparmu https://data.gov.ru
3. baza OTKpeITBIX JaHHBIX MUHHCTEpCTBA Tpylda U COUUANbHOW 3amuTel PD
https://rosmintrud.ru/opendata
baza nannbix Hay4Hoii anekrponnsiii oOudimoreku eLIBRARY.RU https://elibrary.ru/
5. baza manHpix BcepoccHiicKOro WHCTHTyTa HAyYHOM W TEXHUYECKOW WH(poOpManuu
(BUHUTU) PAH http://www2.viniti.ru/
6. baspl naHHBIX B chepe MHTEIUIEKTYaJIbHOH COOCTBEHHOCTH, BKIIIOUAs MATEHTHHIE Oa3bl
JaHHbIX WWW.rusnano.com
7. ba3pl MaHHBIX M aHAIMTHYECKUE MyOJMKAaUWU «YHUBEPCUTETCKas WHGOpPMAIMOHHAS
cucrema POCCHS» https://uisrussia.msu.ru/
8. ®epepanbHast rocynmapcTBeHHas — MHpOpManuoHHas — cucrema  «HammonanpHas
3JIeKTpOHHAas OubaroTeka» https://H30.pd
9. baza nmaHHBIX TPOQEeCcCHOHATBHBIX CTAaHAAPTOB MUHHCTEPCTBA TPyAa M COLUAITBHOU

e

3aIUTHI PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
10. Bbasm JAHHBIX Munucrepcrsa OKOHOMHYECKOIO pa3sBUTHSA PO

http://www.economy.gov.ru

11. OdunmanpHbli callT PenepalbHOTO areHTCTBA MO TEXHUYECKOMY DPETyIMPOBAHUIO H
meTtposioruu http://protect.gost.ru/

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

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

14. UndopmannonHo-npaBoBast cuctema «['apant» [DnexTpoHHBIH pecypc] — Pexum
noctyna: http://garant.ru/

15. Dnexkrponno-6uOIMOTEYHast cucTeMa «KoHcyapTanT cryaenTay Www.studmedlib.ru

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

7. MeToauyeckue yKa3aHusi sl O0y4YAKOIIUXCS MO OCBOEHUIO JUCIHHIIMHBI
(MmomyJis).

N3yuenne DUCHUIIIMHBI ClIeAyeT Ha4YMHATh C MPOpadOTKH pabodeil mporpammbl,
0co0o0e BHUMaHUe, yAeNsis IEesIM U 3a/ladaM, CTPYKTYpPE U COJepKaHUIO Kypca.

Pabora ¢ KOHCIIEKTOM JIeKUMH

OOyuaromemycsi clieayeT MPOCMOTPETh KOHCIEKT cpa3y Mocie 3aHSITHi, OTMETUTh
MaTepuan KOHCIIEKTa JICKIIUHA, KOTOPBIM BBI3BIBACT 3aTPYyJAHEHUs i MOHMMaHus. B mepByro
ouepeb ClenyeT HaWTU OTBEThl Ha 3aTPyJHUTEIbHBIE BOMPOCHI, MUCIOJIb3Ysl PEKOMEHIYEMYIO
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auteparypy. Ecnm camocTosiTensHO He yhanoch pazodparbcs B MaTepualie, HE0O0XOAUMO
c(hopMyIHPOBaTh BOIIPOCHI U OOPATUTHCS 32 MOMOIIIBIO K MTPETOAaBaTEN0 Ha KOHCYIbTAllUH WU
Onmxaiimel sekuuu. Crenyer peryjiasipHO OTBOAWUTH BpeMs AJIi HOBTOPEHHUS NPOIMIEHHOTO
MaTepuaia, IPOBEPKU 3HAHUN, YMEHUHN U HaBBIKOB 10 KOHTPOJBHBIM BOIIPOCAM U 3a/IaHUSIM.

Jleknuu. MeToauKa YTEHHA JEKIHIA.

Jlexuuu SIBISIOTCS OJIHUM M3 OCHOBHBIX METOJOB OOYYEHHS MO JAUCLUUIUIMHE, KOTOPbIE
JIOJKHBI pelIaTh CIAEAYIOLIUE 3a0a4u:

—  U3JI0KUTh BaXKHEUIINI MaTepHal IporpaMMbl Kypca, OCBEIIAIOIINI OCHOBHbIE MOMEHTHI;
— Pa3BUTh y CTYJEHTOB MOTPEOHOCTH K CAMOCTOSITENILHON padoTe Hal yIeOHOW U HAyYHOM

JIUTEPATYpPOM.

['maBHOI 3amayeil KakJIOW JEKIUH SBISETCS PACKPBITHE CYUIHOCTU TEMbl M aHAIHU3 €€
[JIABHBIX TOJIOKeHHI. PekoMeHyeTcss Ha NepBOMl JEKUHUHU JOBECTH A0 BHUMAHHUS CTYJIEHTOB
CTPYKTYpY Kypca M ero pasfieibl, a B JajbHeiIlIeM yKa3blBaTh HAYaJI0 KaKJI0ro pas3jenia, CyTh U
€ro 3a/1a4u, a, 3aKOHYMB U3JI0KEHHE, TOABOIUTH UTOT 110 3TOMY pa3Jieiy, YTOObI CBS3aTh €r0 CO
cnenyromuM. ConepkaHue IeKUUid ompenaensercs paboueit mporpammoint kypca. Kpaitne
KeNaTeIbHO, YTOOBI KaXKAas JISKIMS OXBaThIBaJla U MCYEPIBIBAIA OMPEICIIEHHYIO TEMYy Kypca U
MpeJICTaBIsia cO0O0i JOrMYeCKH BIIOJIHE 3aKOHYEHHYIO paboty. Jlyumie cokpatuth TemMy, HO HE
JIOITYCKaTh IIEPEPhIBA €€ B TAKOM MECTE, KOTJja OCHOBHAsI MJIesl €I11€ MTOJIHOCThIO HE PacKpbITa.

MeTtoauyeckue peKoMeHAAIUH ONpeaesiiolue NpoueIypbl OLlEHHBAHUS YCTHOIO
omnpoca

C 1enpo0 KOHTPOJIS U MOATOTOBKH CTYACHTOB K U3YUEHHUIO HOBOI TEMbl BHAUAJIE KaXI0i
MPAKTUYECKOTO 3aHSITHSI MPENOIaBaTeIeM IMPOBOIUTCS WHAWNBUAYAIBHBIN WM (PPOHTATBHBINA
YCTHBI ONpPOC 1O BBIOJHEHHBIM 33JaHUSIM Tpeabiaylieil Tembel. Kputepuu oueHkud: —
NPaBUIBHOCTH OTBETA 110 COACPIKAHUIO 33/1aHUs (YUUTHIBACTCS KOJIMYECTBO U XapaKTep OMIMOOK
IIPU OTBETE);

— [IOJIHOTA U IN1yOnMHa oTBeTa (YYUTHIBAETCS KOJUYECTBO YCBOCHHBIX (PAaKTOB, HOHITUN U
T.IL);

— CO3HATEIbHOCTh OTBETA (YUYUTHIBAETCS MOHMMAHKE U3JIaraéMOro MaTepuana);

— JIOTMKAa W3JI0KEHUS MaTepuana (y4UTHIBACTCA YMEHHE CTPOUTH LIEJIOCTHBIMH,
NocJeI0BaTeNbHBIN paccKa3, PAMOTHO IOJIb30BATHCA CHEUAIBHON TEPMUHOJIOTHEN );

— PpaIMOHAJBLHOCTh HCIONB30BAaHHBIX MPHEMOB M CIOCOOOB pELICHHUS IMOCTABICHHOM
yaeOHOM 3amaud (Y4YUTHIBAETCS YMEHHE MCIOJIb30BaTh HauOoJiee TMPOrPEeCCUBHBIC U
s¢dheKkTUBHBIE CTIOCOOBI TOCTUXKEHUS 1IeITHN );

— CBOEBPEMEHHOCTh M 3(P(HEKTUBHOCTh HCIIOJIB30BAHUS HATJSIHBIX [MOCOOMH |
TEXHUUECKUX CPEACTB MPHU OTBETe (YYUTHIBAETCS TPAMOTHO U C TMONB30H NPUMEHSThH
HaTJISITHOCTh U JIEMOHCTPAIIMOHHBIN OTIBIT IPH YCTHOM OTBETE);

— UCTIOJIB30BaHME TOTIOJHUTEILHOTO MaTeprana (00s13aTeIbHOE YCIOBHUE);

— palMOHANTBHOCTh UCTOJIB30BAaHUSI BPEMEHH, OTBEJACHHOTO Ha 3ajaHue (He ogo0psercs
3aTSIHYTOCTh BBITIOJTHEHUS 3a/IaHMsI, YCTHOTO OTBETa BO BPEMEHHU, C YUETOM WHIMBUIYATbHBIX
0COOEHHOCTEH CTYJICHTOB).

Pa3BepHyTHIli OTBET CTylIEHTa AOJDKEH MPEJICTaBIsATh COOOW CBA3aHHOE, JIOTMYECKU
MocJieIOBaTeIbHOE COOOIICHWE Ha 3aJaHHYI0 TEeMy, MOKa3blBaThb €ro YMEHUE NPHUMEHATH
orpezeNieHus], MpaBuja B KOHKPETHBIX CIIydasix.

MeToanyeckue peKOMEHIANNH JJs NOATOTOBKHU K ObICTPOMY NHCbMEHHOMY OIPOCY

«0JMI-0mpoCy» M MPOBeeHHs ObICTPOro MUCLMEHHOI0 ONPOca «OJINI-0NPOCcay

BrICTpBI TUCHhMEHHBIN OMPOC «ONHII-OMPOCY CIMIOCOOCTBYET PA3BUTHIO MBICTHTEIHLHOTO
mpolecca, pa3BUTHIO CIOCOOHOCTH K CHCTEMHOMY MBIIIIEHUIO U aHAJIN3Y, a TAKXKE 3aKPETIEHUIO
3HaHUH y BCEX CTYJEHTOB OJTHOBPEMEHHO.

[Ipu moAroToBKe K «OJIUI-OMPOCY» MPEIoAaBaTeNb TOJKEH 3apaHee MPUTOTOBUTH CITUCOK
CTYJICHTOB U HAaIllUCATh CaMbl€ Ba)KHBIE, HO MTPU 3TOM Y3KHE U JIOTUYECKHU CBS3aHHBIE BOIPOCHI 1O
COOTBETCTBYIOIIIEH TEME.
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Kaxnomy CTyaeHTy BbIaeTCsl CBOM COOCTBEHHBIH, Y3KO C(OPMYIMPOBAHHBIM BOMPOC.
OtBer nomKeH OBbITh YETKUM M KpPaTKUM, COJEp’KallMM BCE OCHOBHBIE XapaKTEPUCTUKU
OINMCHIBAEMOTO ITOHSTHS.

MeTtoauyeckue peKoMeHAAINHU sl IOATOTOBKH K KOHTPOJIbHBIM padoTam

[Ipu moAroToBKe K KOHTPOJBHOM pPabOTE M HTOTOBOMY TECTHPOBAHHUIO HEOOXOIMMO
BHHUMATEJIbHO MPOYMUTATh COCTABJICHHBIE paHEE KOHCIEKTHI JIEKIMH, MPOCMOTPETh MOPSAI0K
BBITIOJIHEHUST JTaOOPAaTOPHBIX Pa0OT M OCHOBHBIE TOJIyYE€HHBIE B XOJ€ J1IaOOpaTOpPHBIX padoT
BbIBOJIbI. OTBETUTh Ha KOHTPOJBHBIE BOMPOCHL. CBEPUTH CHHCOK BOMPOCOB C HMEIOLIEHCS
unpopmanueii. Hexocraromyro unHpopManuio HEOOXOJUMO HaWTH B ydeOHUKaxX (yueOHBIX
MOCOOMSX ) WM B IPYTUX UCTOYHUKAX HH(pOpMaIUH.

KonrtponbHast paboTa mpoBOAUTCS B MUCbMEHHOH (Gopme.

KonTponbable paboThl 0OBIYHO COJEp’KAT HECKOJIBKO BOMPOCOB U HMMEIOT HECKOJIbKO
BapuanToB. CTyneHT nu0OO caM BBIOMpAaeT OJWMH W3 MPEAJIOKECHHBIX BapUaHTOB, JIMOO
IpenoaaBaTelb 3aKperuisieT 3a KaKIbIM CTYIEHTOM OIpPE/ICICHHbIN BapuaHT.

BoinoJsiHeHue J1abopaTopHBIX padoT

Ha nepBom 3ansaTHH IIpenojaBaTelb BhIBEIINBAET rpaK BHIIOIHEHHS T1a00PaTOPHBIX
paboT U pacpeneseT TeMbl, HEOOX0AUMBbIE JUIsl TPOPaOOTKHU U AOKJIaAa Ha KojulokBuyme. [lepen
HAYaJIOM BBIMIOJIHEHUS KXKIOW 1a00paToOpHON paboThl yyaliuecs MOJIy4arT BCe HEOOXOAMMOeE
Metoanyeckoe obecrnieuenne. llepen moceniennemM J1abopaTopuu HEOOXOIMMO HU3YUUTH TEOPHUIO
BONPOCa, MPEINOoNiaraéMoro K HCCIEAOBAHUIO, O3HAKOMHUTBHCS C PYKOBOJCTBOM IO
COOTBETCTBYIOIIEH paboTe 1 OArOTOBUTH IPOTOKOJI IIPOBEICHHSI PA0OTHI, B KOTOPBII 3aHOCSTCS:

e  Ha3BaHHE pabOTHI;

® 3aroTOBKM TaOiWIl [  3alOJHEHHS  OKCIEPUMEHTAIbHBIMU  JaHHBIMHU
HaOII0CHUH;

®  ypaBHEHUS XMMHUYECKUX pEaKUUi MpeBpalleHuid, KOTOpble OyayT OCYIIECTBICHBI
IIPU BBITIOJTHEHUH SKCIIEPUMEHTA;

e  pacueTHble (HOPMYIIBI.

OdopmiieHre OTYETOB JOHKHO TIPOBOJUTHCA TIOCIE OKOHYaHUS pPabOTHI B
nabopatopun. JIAs  MOATOTOBKM K  3alluTe  OTYeTa  CleAyeT  MpOaHaIM3HpOBATh
OKCIIEPUMEHTAJbHBIE pPE3YylbTAaThl, COMOCTABUTh MX C H3BECTHBIMH TEOPETUUYECKUMU
HOJIOKEHUSAMU WM CHPaBOYHBIMHU JIaHHBIMH, OOOOLIUTH pe3yibTaThl HCCIEAOBAHUI B BHJE
BBIBOJIOB 110 pabO0Te, MOArOTOBUTH OTBETHI HA BOIIPOCHI, MPUBOAMMBIE B METOJUYECKUX YKa3aHHIX
K BBIMOJIHEHUIO J1a0opaTopHBIX paboT. [locne 3aBeplieHns BHINMOJHEHUS J1a00paTOpPHBIX padoT,
OTHOCSIIIMXCS K KAKIOMY pasfieny, IPOU3BOAUTCS UX 3alllUTa HA KOJUIOKBHYME.

MeTtoauyeckue peKOMeHAAUMH /ISl HANUCaHus pedepaToB

Hamucanne pedepara wnm nokianga siBAseTcs OAHOW U3 (GopM OOydeHHS CTYIEHTOB,
HalpaBJIEHHOW Ha OPraHMU3allMIO0 U TOBBIIIEHUE YPOBHS CAMOCTOSITENIbHONW pabOThI CTYAEHTOB;
0IHOU U3 (hOpM Hay4dHOU PabOThI CTYACHTOB, €TI0 KOTOPOM SIBISIETCS paclIMpEeHUE HAYYHOTO
Kpyro3opa CTyJEHTOB, 03HaKOMJICHHE C METOAOJIOTUEN HAYYHOT O TIOUCKA.

OcHOBHbBIE 3a7]aud CTyJEHTa MpU HANMCaHUM pedepara: ¢ MaKCHUMaJIbHOW IOJHOTON
UCIIOJIb30BaTh JINTEPATYPy MO BBHIOPAHHOH TeMe (Kak peKOMEHAYyeMYI0, TaK M CaMOCTOSITEIbHO
MoJA00paHHY0) /I TMPABWJIBHOTO TOHMMAaHUS aBTOPCKOW IMO3UIMHU; BEpHO (0€3 HMCKaKeHUs
CMBICJIa) IepeIaTh aBTOPCKYIO MO3UIIUIO B CBOCH paboTe; yACHUTD [Tl ce0sl M U3TI0KHUTh IPHUMHBI
CBOETO coryiacusi (Hecorjacusi) ¢ TeM WM MHBIM aBTOPOM I10 JaHHOH npoOlieme.

Cmpykmypa pepepama

1. TutynbHBIHA IHCT

2. OrnaBneHue

OrnasieHue - 370 M1aH pedepaTa, B KOTOPOM KaXKIOMY pa3ieny J0JKEH COOTBETCTBOBATh
HOMEp CTPAHUIIbl, HA KOTOPOH OH HAaXOJUTCS.

3. Tekct pedepara.

OH nenuTcst Ha TpU YacTU: BBEIEHUE, OCHOBHASI YaCTh U 3aKJII0YECHHUE.
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a) Beenenue - pa3nen pedepara, MOCBAMICHHBIA TTOCTAHOBKE MPOOJIEMBI, KOTOpas Oyaer
paccMaTpuBaThCs 1 00OCHOBAHHUIO BHIOOpA TEMBI.

6) OcHOBHast 4acTb - 3TO 3BE€HO PAa0OTHI, B KOTOPOM IOCIEI0BATEIBHO PACKPBIBACTCS
BbIOpaHHas TeMa. OCHOBHAs 4acTh MOXKET OBbITh IMpEACTaBiIeHA KakK IeIbHBIM TEKCTOM, TaK U
pasgenena Ha riaBbl. Ilpu  HEOOXOIUMOCTH TeKCT pedepaTta MOXKET JOMOJHATHCS
WUTIOCTpaIUsIMU, TabIuamMu, rpagkaMu, HO UMH HE ClIelyeT "meperpyarp' TeKCT.

B) 3aKIII0YEHHUE - TaHHBIN pa3zen pedepaTa T0KEH ObITh IPEACTABICH B BHJIE BBIBOJIOB,
KOTOpBIE TOTOBATCS HAa OCHOBE MOATOTOBJIEHHOIO TE€KCTa. BBIBOMBI AOKHBI ObITh KPAaTKUMU U
4eTKUMU. Takke B 3aKITF0YCHUE MOKHO 0003HAUYUTh TPOOJIEMBI, KOTOPHIE "BHICBETHIIUCE" B XOJIC
paboThl Haj pedepaTom, HO HE OBLITH PACKPBITHI B paboTe.

4. CiCOK UCTOYHHUKOB H JIUTEPATYphl. B TaHHOM CITMCKE HA3BIBAIOTCS KK T€ HCTOYHUKH,
Ha KOTOpBIE CChIJIAETCs CTYIEHT IpPU MOATOTOBKE pedepara, Tak U BCE MHbIC, U3yYCHHBIE UM B
CBSI3M C €ro MOArOTOBKOW. B paboTe MOMKHO OBITH HCHOJIB30BAHO HE MEHEEe S5 pa3HBIX
UCTOYHUKOB. PaboTa, BBIMOIHEHHAs C MCIOJB30BAHUEM MaTepuana, COJEpP>KaIlerocsi B OJTHOM
HAyYHOM HCTOYHHUKE, SIBIISETCS SBHBIM IUIarmatoM u He nmpuHuMaercs. Odopmienue Crucka
UCTOYHUKOB U JIMTEpPaTyphl [OJKHO COOTBETCTBOBAaTh TpeOOBaHUSM OMOIMOTrpaduuecKux
crangapToB. O0BeM U TEXHUYECKHE TPEOOBaHMS, IPEAbSBISIEMbIE K BBITIOJTHEHUIO pedepara.

Jloknansl 1O BBIOpAaHHOM TeMe HEOOXOAMMO TOTOBUTh, HCHOJNB3YS HAYYHYIO
nautepatypy u3 0a3 ganneix PUHL[ (www.elibrary.ru) u Scopus wmm ScienceDirect
(www.scopus.com www.sciencedirect.com). [lyis mojydeHHs TaHHOW JIMTEPATyphl CIIEAYeT
NPOM3BECTH TOMCK B YKa3aHHBIX 0a3ax [aHHBIX [0 KIIOYEBBIM CIIOBaM, HCIONB3YS IS
OJIHOBPEMEHHOT0 ITOMCKa IO KIIFOYEBBIM clloBaM coro3 «» (“AND”).
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? Search tips
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membrane AND diffusionJ
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Agricultural and Biological Sciences
Arts and Humanities

Biochemistry, Genetics and Molecular Biology -

© Al Years ) 2005 ¥ to: Present v

IIpe3enTanum Ha 3aJaHHYIO TEMY BBIOJIHAIOTCS B Tporpamme Power Point. Ona gomkHa
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.

W npoknman, W mpe3eHTaUuMu MOPEIBApUTENbHO IPHUCHUIAIOTCS IPENOJaBaTeNI0 [0
JJIEKTPOHHOMU ITOYTE Ha IPOBEPKY.

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

NuauBuayanbHble KOHCYNBTAIMU MO TPEAMETY SBISIOTCS BaXKHBIM  (PaKTOpPOM,
CIOCOOCTBYIOLIUM MHJIMBUIYaIN3allii OOyYeHHUsS] U YCTAaHOBIIEHHIO BOCIUTATEILHOTO KOHTAKTa
MEXIy IpernojaBaTesieM M OO0YyJaloIUMCs WHBAJIMIOM WM JIMIOM C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMU 37J0POBbSI.

8. Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTHI, UCIOJIb3YeMbIX MPH OCYIIECTBJIEHUHU
00pa3oBaTeILHOIO MPOUECca MO0 AUCHUILINHE (MOIYJII0).

8.1 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA.

1. Ucnionp30Banue cliaiiI-npe3eHTaluid IPU IPOBEICHUN JIEKIIMOHHBIX 3aHSATUH.
2. Opranu3zaiys B3auMOJICUCTBHS C 00yJaOIIMMHUCS TTOCPEICTBOM AJIEKTPOHHON TTOYTHI

8.2 llepeyennb HEOOXOAMMOTO JTHIIEH3HOHHOTO MPOrPAMMHOI0 00eceYeHusl.
1. Microsoft Windows;

2. IIporpammusrii maket Microsoft Office;
3. IlporpamMmmMHoe o0OecrieueHue 1Jisi ClIaOOBUISIIUX.

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

MarepuanbHO-TeXHUYECKOe 00ecredeHNe AUCITUTUIMHBI
(MOyJIs1) ¥ OCHAIIIEHHOCTH

JlexMoHHEBIE 3aHATHSA

Yyebuas ayauTopusi Uil TPOBEICHUS 3aHSATHUH JIEKIIMOHHOTO
TUIIA, OCHAIICHHAs KOMIUJICKTOM Y4eOHOH MeOenu, JTOCKOM-
9KpPaHOM YHUBEPCAIbHBIM, IIOJIBECHBIM IIPOSKTOPOM, HOYTOYKOM,
MEJIOBOM  JOCKOH W  COOTBETCTBYIOIIUM  IPOTPAMMHBIM
o0ecrnieueHreM sl AEMOHCTPALUH MPe3eHTalUi.

(aya. 126¢, r. Kpacuonap, yi. CtaBponosbckas, 149)

JlaGoparopHsble
3aHATHSA

VYyebnas nabopaTopusi KOJJIOMAHOW XUMHUHU, YKOMILJIEKTOBAHHAS
CHeUaIu3upOBaHHON MeOebIo, BBITSKHOMN CUCTEMOI
BEHTWJISILIMM,  MEJIOBOM  JIOCKOWM, CpEICTBAMH  IOXKApHOU
0€30MacHOCTH W OKa3aHWs MEepBOM MEAMIIMHCKONW IOMOIIH,
1a00paTOpHBIM 000PYIOBAaHUEM:

CraHUpYOIIHHA CHeKTpodOTOMETP Leki SS2109UV;
Cnexrpodoromerp Leki SS2107; Mukpockon ontudeckuid Altami;
Konnykromerp «Qxkenept-002; Becsl AHAJIMTUYECKUE
«Adventures  Pro»; TypOuammerp Hanna; Bucko3umerp
Brookfield; Buckosumerp kamwmisipabeiidi  BIDK-2;  Bechbl
nabopatophsbie; Becsl Topcuonnsie; Memanka ¢ mogorpesom «lka
C-MAB HS7»; lleiikep naboparopusiii LS110; pH-merp Hanna
Hi221; Mynberumerp; MCTOYHMK THTaHUS TOCTOSHHOTO TOKa
ctabunmusupoBanublii b5-49; Konaykromerp nopratuBHbiii Hanna
HI 9033; Hacoc nepucranbTHueckuil MHOrokaHaibHbIN; Hacoc
nepucTanbTUyeckuil ogHokananbHell LS 301; Mynerurect UIIIT-
101-1; IK.

(ayn.328c, r. Kpacnogap, yi. CraBponomnbckas, 149).

VYyeOnass  maboparopus 1o  bXJI,  ykommuiekToBaHHas
CHelMalu3upoOBaHHON  MeOenblo,  CpPeACTBAMU  IOKapHOM
0€30MacCHOCTM M OKa3aHWA TEepBOM METUIIMHCKON IOMOIIH,
JOCKON-3KPaHOM YHUBEPCAIBbHOM, KOPOTKO(OKYCHBIM
UHTEPAaKTUBHBIM IPOEKTOPOM, HOYTOYKaMH U HEOO0XOAMMBIM
71a00paTOPHBIM 000PYAOBaHUEM.

(ayn.105, xopn. A , r. KpacHonap, yin. CtaBpononbckast, 149).

['pynnossie
(MHAUBUAYATbHBIC)
KOHCYJIbTaIHH

VYyeOHast ay1uTopus AJis IPOBEAEHUS TPYIIOBBIX U
WHAMBUYAIbHBIX KOHCYJIbTAllUN, OCHAILIEHHAs KOMIUJIEKTOM
yueOHOI MeOenu, TOCKOM-IPKpaHOM YHUBEPCAIbHBIM,
MI0JIBECHBIM NIPOEKTOPOM, HOYTOYKOM, MEJIOBOH 10CKOH U
COOTBCTCTBYIOIIIUM ITPOIrpaMMHBIM oOecrieueHueM JJIA
JIEMOHCTpPALIUU MTPEe3EHTALIUH.

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

Tekymmuii  KOHTPOJIb,
MIPOMEXKYTOYHAS
aTTecTanus

VYuebHas ayTuTOpHS IS TPOBEACHUS TEKYIIETO KOHTPOJS U
MIPOMEKYTOUHOM aTTECTallMM, OCHAILIEHHAs] KOMILJIEKTOM
yueOHOI MeOenH, TOCKOM-2KpaHOM YHUBEpCAIbHBIM,
MIOJIBECHBIM NTPOEKTOPOM, HOYTOYKOM, MEJIOBOH J10CKOH U
COOTBCTCTBYIHOIIIUM ITPOIrpaMMHBIM oOecrieueHueM JJIA
JI€MOHCTpPALIUU PE3EHTALUH.

(ayn. 328c, 105a, 126¢, r. KpacHonap, yi. CtaBpomnosbckas, 149)

CamocrogTrenpHas
paboTta

[Tomemenuss A CcaMOCTOATENbHOW  pabOTBI  CTY/AEHTOB,
OCHAIllEHHbIE Y4eOHOW MeOeNbl0 M KOMIBIOTEPHON TEXHUKOH C
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BO3MOXKHOCTBIO ~ MOJKIOUueHUus K cetd "HHTepHer" wu
obOecrieueHWEeM JIOCTyNa B JJIEKTPOHHYIO HH(GOPMAIIMOHHO-
00pa3oBaTEIbHYIO CPEly YHUBEPCUTETA.

(ayn. 329c¢, 401c, r. Kpacuozap, yi1. CtaBponosabckas, 149)

JlaGoparopus 2JEKTpOMEMOpaHHBIX SBJICHHI IMpeIHA3HAYECHA B TOM YHCIE H JUIS
poBeJIeHUS Ja00PaTOPHBIX paboT 1Mo yueOHOM AucuurinHe «MeMOpaHHbIE TEXHOIOTHH 3aLUThI
YeloBeKa H OKpyXkaromied cpenbl». OHa cHaOkeHa pPyKOBOJACTBAMHU JUIS  BBITIOJIHEHUS
71ab0paToOpHBIX paboT, yueOHO-Tab0PaTOPHBIM 000pYIOBAaHUEM, PEAKTUBAMU ISl XUMUYECKOTO
IKCIIEPUMEHTA.

B pacnopsikenun n1abopatopuu UMEIOTCS 1TaOOpaTOpHbIE YCTaHOBKU ISl HCCIIEAOBAHUS
OCHOBHBIX XapaKTepUCTUK MeMOpaHHBIX mpoueccoB. Kmeercs psa 1a00paTOpHBIX SYEEK,
OCHAIIICHHBIX MHOTOKaHaabHbIMH Hacocamu Heidolph Pumpdrive 5001 u cmoHTHpOBaHHOM
THJIPABIUYECKON OOBS3KOH. Jls1 KOHTpONSA M TMOAJEpX)aHHUS TEMIepaTypbl MOXET OBbITh
UCIIONB30BaH  psiig TepmoctatoB  mpousBoictBa  Heidolph.  Jna  uccienmoBanus
AIIEKTPOMEMOPAHHBIX CBOMCTB MPUMEHSIIOTCS MYJIBTUMETPHI M UCTOYHHUKU TOKA MPOW3BOJCTBA
Keithley. Jlns ompeneneHus 3arpsi3HSAIONIMX BEIIECTB HCHOIB3YIOTCS KOHAYKTOMETphl u pH
meTpsl mpousBojacTBa Mettler Toledo, a Taxke mareHTOBaHHBIE MPOTPaMMHBIE TakeThl. s
MPOBEJCHUS BCIOMOTATEIbHBIX OMEpaluii MMEIOTCS J03aTopbl Mpou3BoicTBa Biohit,
aHanmuTrueckue Beckl Ohaus, aHanmu3aTop Biarocoaepkanus Ohaus, MemanKku 1 BCTPSAXUBATEIN
1utst mpoOupok npousBocTea JIOUIT u Dxompudop.

22



