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1 Hesin v 3a1a4M U3y4YeHHU S JUCUMIIIMHbBI

1.1 llean ocBOEHUS TUCHUILIHHDI

Lenpro Kypca sABISETCS CO3JaHUE LETOCTHOTO MPEICTABICHUS O POJIM MeMOpPaHHBIX TEX-
HOJIOTUH B 00ECTICUEHUH IKOJIOTHUECKON O€30IMacHOCTH, pACCMOTPEHHUE TEOPETUYECKUX OCHOB U
CIoco0O0B peaM3aliii METOJJ0OB MOHMTOPHHTA U 3alUTHI TEXHOCHEPHI C UCIIOIH30BAHHEM MEM-
OpaHHBIX ¥ MEMOpPaHHO-COPOIMOHHBIX MPOIECCOB. PaccMaTpuBaroTCs HE TONBKO KOHKPETHBIC
MeMOpaHHBIC TEXHOJIOTHUH, HO U MIPUHIIUITB UX TIPUMEHEHUS JJISI TOCTPOSHUS 3aMKHYTBIX TEXHO-
JIOTUYECKHUX CXEM IO ChIPBIO M PEAKIIMOHHBIM CPEJlaM COBMECTHO C APYTMMHU MEPEJOBBIMU TEXHO-
JIOTHUSIMH, 3aTParuBarOTCs BOMPOCHI KOHIICHTPUPOBAHUS, ITEPEPAOOTKH M 3aXOPOHEHUS KUJKHX U
TBEP/BIX OTXOJIOB, @ TAK)KE METOJIbI OUMCTKHU TOYB MMOCIIC TEXHOJIOTUYECKUX aBapHid TPU TPAHC-
MOPTUPOBKE HEPTEIPOTYKTOB, PATHOAKTUBHBIX U XUMHYECKUX OTXOJIOB.

1.2 3agaun AUCHUILIMHBI
— TI0Ka3aTh UCTOPHUIO PA3BHUTHUS U KiIacCU(DHUKAIMIO MEMOPAHHBIX TEXHOJOTHI U yCTPOUCTB, MC-
MOJI3YEMBIX JJI1 MOHUTOPUHIA aHTPOIIOT€HHOI'O BO3/ICUCTBUS HAa OKPYXAIOLLYIO Cpely U B CH-
CTeMax 3alUThl CPEIbI OOUTAHUS;
— JIaTh TEOPETUYECKHUE OCHOBBI IPOIIECCOB, UCIOIb3YEMBIX B 3THX CUCTEMAX;
— TPOJIEMOHCTPUPOBATh HAMOOJEe TUMUYHBIE KOHCTPYKIIMOHHBIE PEIICHUS MEMOpPaHHBIX
YCTPOMCTB, anmnaparoB U YCTAHOBOK, NPUMEHSEMBIX B CUCTEMAX KOHTPOJS 3arps3HSAIONIMX Be-
IIECTB U COBPEMEHHBIX CPEJICTBAX 3AIIUTHI U PEAOMIIUTAIINN OKPYKAOIIEH CPeIbl;
— 03HAaKOMHTb C HOBBIMU HAIPaBJICHUSAMU APYKECTBEHHBIX OKPYKAIOIIEH cpelie IpOru3BOACTBEH-
HBIX TEXHOJIOTHIA;
— IIPOAHAJIU3UPOBATH JOCTOMHCTBA U HEAOCTATKH MEMOPAHHBIX CUCTEM 3aIlIUThI CPE/Ibl OOMTaHUS
C TOUYKH 3pEHUS pecypcocOepeKeHusI U HIKOJIOTHIYECKOM 11e1eC000pa3HOCTH;
— paccMOTPETh MPUHILMITBI MATEMATHYECKOT0 MOACIMPOBAHNS, JICKAIIIME B OCHOBE MHYKEHEPHBIX
pacyeToB MEMOPAHHBIX MPOIECCOB OUYMCTKH M pa3/ieNICHUs BEIIECTB;
— MPUBUTH TIEPBUYHBIC HABBIKH WHKEHEPHBIX PacYeTOB M MPOTHO3UPOBAHUS PE3YIHTATOB PAOOTHI
OT/IENbHBIX YCTPOWCTB U CIIOXKHBIX TEXHOJOTHMUECKHX CXEM, MpeAHa3HAuYEHHBIX IS MPEJOTBPa-
HIEHUSI BPEIHBIX BBIOPOCOB B aTMOcdepy, ruapocdepy u autochepy.

1.3 MecTo AuCHHMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

JucuumuimHa «MeMOpaHHbIE TEXHOJIOTHH B 00€CTIeYeHUH SKOIOTHYECKOI 0€3011acHOCTH
OTHOCHUTCS K JUCHMILIMHAM IO BbIOOPY BapuaTtuBHOM yacT biioka 1 «JlucuumiuHel (MOIyIn)»
[0 HaNpaBJICHUIO NOAroToBKU «TexHocdepHas 6e30macHOCThY Npoduiis «IKoorudeckas 6e3-
OIAaCHOCTBY

N3yuenuto qucuuIuinHel «MeMOpaHHbIe TEXHOJIOTHH B 00€CIIEYeHUH SKOJIOTHYECKOoil 6e3-
OIIACHOCTH» JOJDKHO NPEAIIECTBOBATh U3YUYECHNE TUCHUILINH «BhIcIas MareMaTuka», «Pusznkay,
«'maporazoguHaMuka» U «be30macHOCTb KU3HEACATEIBHOCTI.

1.4 TlepevyeHb IVIAHMPYEMBIX Pe3yJILTATOB 00y4eHHs M0 AUCLHMILTIUHE, COOTHECEHHbIX
¢ IJIAHMPYEeMbIMH pe3yJIbTaTaMM 0CBOeHUsI 00pa3oBaTeIbHON NPOrpaMMbl

N3yuenne nanHOW y4eOHOM IUCHUMIUIMHBI HAIlpaBiIeHO Ha (hopMHUpOBaHHE Yy OOyuaro-
HIMXCS CIEIYIOMNUX KOMIETSHIINMN:

KO)_I 1 HAUMEHOBAHUE UHAUKATOPA Pe3yJ'IBTaTI)I 06y‘leHI/I$I 10 JTUCHUITITIMHE
JOCTUKCHUSA KOMIICTCHIINN

[TK-4. Cioco6eH oCyIIecTBIATh aHAIN3 ¥ KOHTPOJIb JEHCTBYIOMNX HOPM, IIPAaBIJI M CTAHAAPTOB BOJOTIOATOTOBKH,
OIIPEACIATE IIPUYNHBI U p33p36aTBIBaTI) MEPOTIPUATHA IO NPECAYIPEKIACHUIO U YCTPAHCHUTIO HECOOTBETCTBUSA TN~
THEBOM BOJIBI TPEOOBAaHUIM CTaHIApTa

HIIK-4.1. OcymiecTBIseT aHAIN3 U KOHTPOJIb G- | 3HA€T OCHOBHBIC JCWCTBYIONIME HOPMBI, MpaBWJIa M CTaH-
CTBYIOIINX HOPM, TIPaBIJI M CTAaHIAPTOB BOAONOA- | AAapTHl BOJOIIOATOTOBKH, IIEITH M 3aa4d WX aHAJTU3a U KOH-
TOTOBKH, BBISBIISIET IPHYUHBI HECOOTBETCTBHS ITH- | TPOJIS

THEBOW BOJIBI TPEOOBAaHUAM CTaHIApTA. yMeeT aHAJTM3NPOBATh HH(OOPMAIIHIO ISl BBIABJICHHS IPHYUH




KOZI 1 HAUMCHOBAHUEC UHAUKATOPA
JOCTUKCHUS KOMIICTCHIIMN

Pe3yﬂbTaTLI O6y‘{eHI/IH 110 JTUCLHUITITIMHE

HECOOTBETCTBHUS MUTHEBOM BOJIBI TpC6OBaHI/IﬂM cragagapTa

BJAJICET CIIOCOOHOCTBIO OCYIIECTBIATh aHAIN3 W KOHTPOIb
JEHCTBYIOIINX HOPM, HOPMAaTUBHBIX JOKYMEHTOB, IIPaBHII U
CTaH/IapTOB BOJOMOATOTOBKU M MH(OpMAaLUK, TTOJy4YEeHHON
u3 mpodeccHoHaNbHBIX 0a3 NaHHBIX W WHPOPMAIMOHHBIX
CIPAaBOYHBIX CUCTEM

UIIK-4.2. OcymiecTBisieT MOKUCK, SKCICPTH3Y, pa3-
pabaThiBaCT M MCHOIB3YET OCHOBHBIC MCTOMABI U
MIPUEMBI [P ONPEACICHUN MPUYNH U pa3paboTke
MEPOIPUATHIA MO TPEAYNPESKICHUIO H YCTpaHEe-
HHUIO HECOOTBETCTBUSI MUTHEBOW BOIBI TpeOOBa-
HUSIM CTaHIapTa

3HAeT OCHOBHBIE METO/BI U MPUEMBI IIPU ONpPEAEICHUN MpU-
YUH U pa3pabdoOTKe MEPONPHUATHH IO NPEIyNpPEeKACHUIO U
YCTPaHEHUIO HECOOTBETCTBHS IUTHEBOI BOJIBI TPEOOBAHUIM
CTaHIapTa

yMeeT MPOBOJUTH MOUCK, IKCIEPTU3Y U MPUMEHSTh OCHOB-
HBIE METOJBI U TIPHEMBI TIPH OTIPEIEICHUH MPUIHNH HECOOT-
BETCTBHS ITUTHEBOH BOJBI TPEOOBAHUAM CTaHIAPTA

BJaJICET JOCTATOUYHBIMH 3HAHMSAMHM JUIS pa3paOOTKH U BHE-
PCHUS MEPOIIPUATHH W TEXHOJIOTHH IO NMPEAYNPEKACHUIO 1
YCTpaHEHMIO HECOOTBETCTBUS MUTHEBON BOJBI TPEOOBAHUIM
cTaHaapTa

[IK-5 CriocobeH OreHNBaTh HAMIPABICHHUS PA3BUTHS OTCUSCTBCHHON U 3apy0eKHOI HAYKH U TEXHHUKH B cepe Bo-
JOTIOATOTOBKM U BOAOOTBEACHHUS, yIaCTBOBATh B Pa3pabOTKE HKOIOTHUECKH IIeTIeCO00Pa3HBIX MPOIECCOB BOMIO-
IIOJITOTOBKH M OPTraHU30BBIBATh PA0OTHI IO MX BHEIPEHHUIO

HIIK-5.1. OcymiecTBaseT TMOUCK H  OIECHKY
HaIIPaBJICHUN pa3BUTHUA OTEYECTBEHHOM U 3apy-
OC)KHON HAyKH M TEXHUKH B cepe BOMOMOIro-
TOBKH U BOJIOOTBE/ICHHS U UCTIONBb3YET IKOJIOTHYe-
CKH Liesiecoo0pa3Hble IPOLECChl BOJONOATOTOBKU

3HAET OCHOBHBIC HAIIPABIICHUS Pa3BUTUSA OTECYECTBEHHOH U
3apyOCIKHON HAYKUA U TEXHHKH B chepe BOAOMOATOTOBKU U
BOJIOOTBEICHMS], KDUTEPUH, METOJIbI M MOPSAJOK UX OLICHKU

YMEET OCYILECTBISATh COOp M aHau3 UH(OOPMALUH JUIs IPO-
BEJICHUS OIICHKM HAIIPaBJICHUH pa3BUTHA OTEYECTBECHHOH U
3apyOeXHOU HAyKH W TEXHUKHU B cepe BOAOMOJITOTOBKH U
BOJIOOTBEACHHUS

BJIaaACCT HaBbIKaMHU HCIIOJIB30BaHHUA OKOJOTMYCCKHU LEJIICCO-
O6paSHBIX TEXHOJIOTUH 1 IIpoHecCOB BOAOIIOATOTOBKH

UIIK-5.2. [lpuarMaeT ydacTe B pa3paboTKe co-
BPEMEHHBIX 3KOJIOTHYECKH 1IeTIecO00pa3HbIX Mpo-
LIECCOB M TEXHOJIOTUH B Chepe BOIONOATOTOBKH U
BOJIOOTBEICHHS M OPraHU3aK paboT MO UX BHEI-
peHuto

3HA€T OCHOBHBLIC 3TaIlbl pa3pa60TK1/I 1 BHCAPCHUA COBPEMCH-
HBIX 3KOJOIrH4€CKN uenecoo6pa3HLIx IIpOUECCOB U TCXHOJIO-
T'Ul B C(I)epe BOJOIIOATOTOBKH M BOJOOTBCACHUSA

yMeeT pa3palaTbIBaTh MEPOIPHATHS 110 BHEAPEHUIO COBpE-
MEHHBIX 3KOJIOTHUECKH 11e1ecO00pa3HbIe MPOLECCHl K TEXHO-
JIOTHM OTEYECTBEHHOW M 3apyOe)XKHOWH HAayKM W TEXHUKHU B
cepe BOJIOMOTOTOBKH U BOZOOTBEICHHUS

BJIaJIeeT MpaBWJIaMHd U METOJIaMU BHEJPEHUS COBPEMEHHBIX
9KOJIOTHUECKH Ie1eCO00pa3HBIX MPOIECCOB U TEXHOJIOTHH B
cthepe BOJONOATOTOBKH U BOJOOTBEICHUS

2. CTpyKTYpa M cofiep:KaHHe JMCIUIIIUHBI.

2.1 PacnipeaesieHne TPyA0EMKOCTH JUCHHMILIMHBI IO BHAaM padoT.

OO0mas Tpy10€MKOCTh TUCITUTUIMHBI COCTABIISACT 3 3aYCTHBIX C/MHHMII (108 4acoB), UX pac-
npezeneHre no BujaaM padoT NpeACcTaBIeHO B TaOIUIe

Buer pabor Bcero Dopma 00yueHHs
4acoB OYHas
7

ceMecTp
("acen)

KonTakTHas pa6oTa, B TOM 4ucie:

AyauTOopHbIE 3aHATHS (BCEro): 50 50

3aHSTHS JEKIIMOHHOTO THITA 16 16

na00paTopHbIE 3aHATHUS — -

MTPAKTHYCCKHE 3aHATHS 34 34

CEeMUHAPCKHE 3aHSTHS — —

WHasi koHTaKTHasi padora:

KonTpons camoctosTenpHol padoTsl (KCP) 4 4




[Mpomexyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHAsi padoTa, B TOM YHCJIEe: 18 18
Odopmienne 1abopaTopHbeIx paboT - -
CamocTosTeNnbHOE H3yUeHHE TEOPETHUYECKOTr0 MaTepuana 10 10
CamocTosiTelIbHOE pelieHue 3a1a4 - -
[ToaroroBka K TeKyIieMy KOHTPOJIIIO 8 8
Kountpoas:
IToaroroBka K 3K3aMeHy 357 357
OO01mas TPYI0EMKOCTh Jac. 108 108
B TOM YHCJIe KOHTAKTHAas
54,3 54,3
padora
3a4. e/l 3 3

2.2 Coaepxxanue TUCUMIIMHBI:
Pacnipenenenne BuaoB yueOHOM pabOTHI M X TPYIOEMKOCTH IO pa3esiaM JUCIUIIIHHBL.
Paznenbl qUCHUIUIMHBL, M3y4YaeMble B 7 ceMeCTpe:

No HammeHnoBanwme paznenos (Tem)

KommaecTBo yacoB

Bcero

AynuTopHas
pabota

Breaynu-
TOpHAst
pabora

113

JIP

CPC

MeMOpaHHBIE TEXHOJOTHH B 9KOJIOTHIECKOH 0€30IacHOCTH 12

BapoMeMOpaHHBIE TEXHOJIOTHA

3H€KTp0M€M6paHHLIC TCXHOJIOTHH

MeM6paHHBI€ CIocoObI OUUCTKU U Pa3acCiICHUs ra3oB

e}

Mewm6Opannas muctrunius. [lepamopanus 8

I'ubpuaHbIe MEMOpPaHHBIE METOIBI 10

No|o|gk|w i iE

HN3BOJACTBE

HpI/IMeHeHI/Ie M€M6paHHbIX TEXHOJIOTUH B MIPOMBIIIJICHHOM IIPO-

oo
N (NNNININA
o (oD lO

14

O (NINININININ

HUTOI'O no pazdenam oucyuniuHul

[EEN
»
w
S

KonTtpons camocrosrensHo# padotsl (KCP)

SN
]
1

[Ipomexxkyrounas arrecranus (MKP)

0,3

[ToaroToBKa K TEKyIeMy KOHTPOJIIO

35,7

OO0mmast TPYAOEMKOCTb 110 TUCIIHAILIHHE

108

2.3 Conepxxanue pa3iesioB AUCHUIIHHBI:

2.3.1 3auATHA JEeKIUOHHOI0 TUIIA

Hanmenosanue
paszzena

Coneprxanue pasjena

®opMa TeKyLero
KOHTPOJIA

2

3

4

MemOpaHHBIE TEXHOJIOTHH B
TexHochepHol 6e30macHo-
CTH

MemOpaHHBIE TEXHOJIOTHH B TexHOchep-
HOM Oe3omacHoctn Kmaccudukamus oc-
HOBHBIX UCTOYHHKOB 3arps3HECHUN U Me-
TOJIOB MEePepadOTKH ra3000pa3HBIX, KHI-
KHX ¥ TBEPBIX MPOMBITICHHBIX OTXOJIOB

YceTHBII onpoc

bapomemOpaHHbIe TEXHOIIO-
THH

bapomemOpaHHblE ~ METOJABI  OUUCTKH.
MuxkpodunbTpanus. Y abTpaduiabTpanus.
OO6patHsblif ocMoc. OuncTka 1 00eccoIm-
BaHUE MPHUPOJHBIX U CTOYHBIX BOJ pas-
JIMYHOTO COCTaBa C MOMOIIbI0 00PaTHOTO
ocMoca

Tect

DnekTpoMeMOpaHHbIE TEXHO-
JIOTUN

OneKTpoMeMOpaHHbIE TEXHOJIOTHH 00ec-
COJIMBAHMS PACTBOPOB. DIIEKTPOAHAIH3a-

TOPBI € ITYCThIM KaHaioM. [Ipoknanoyunbie

YcTHBIN onpoc

5




AIIEKTPOAMATIN3aTOpbl. KOHIEHTpaTOpHI.
Hacamounsie 31eKTpoAnan3aTopel, Ipo-
¢wimpoBaHHbBIE MeMOpaHBbI, CBEPXIIpe-
JIeTIbHBIE TOKOBBIC PEeXUMbI COmnpspkEH-
HbIe 3()()EeKThI KOHIICHTPALMOHHOM OIS~
pu3anuy. DIIEKTPOINAIN3aTOPBl ¢ OHIO-
JSIPHBIMUA MeMOpaHaMH.

MemMOpaHHBIE CITOCOOBI
OUYHUCTKH U pa3JIeIICHHS Ta30B

Karanutuueckre MeMOpaHHBIE AJIEMEHTHI
OYHUCTKH Ta30B U aTMOC(HEPHOTO BO3TyXa.
MeMOpaHHbIE peakTophl g 0e30TX0j-
HBIX IPOILIECCOB IOJYYEHUS IMPOIYKTOB
Py MUHUMAJbHBIX 3Heprosarparax 0e3
cOpPOCOB CTOYHBIX BOJ U BBIOPOCOB B aT-
Mochepy. Karamutuueckoe o006e3BpeKu-
BaHUE BBIXJIONHBIX TIa30B JBUraTejeH
BHYTPEHHETO CrOpaHusl.

IIpoueccs! pasgenenus Bosayxa. Kucno-
poamnpoBozsimue meMopansl. [lomyuenue
YKHUJIKOTO TOIUIMBA U3 METaHa B MEMOpaH-
HbIX peakTopax. IIpomecc @umiepa-
Tpomma

Tect

MemOpaHHast JUCTHIUISILIUSA.
[IepBanopanus

MeMOpaHHass DUCTHILIAIMA. Monynmu u
YCTAHOBKM ISl TPOBEICHUS Ipolecca
MeMOpaHHOW mucTuwiusaiuu. IlepBamopa-
uusi. Pasgenenue opraHo-MuUHEpaTbHBIX
pPacTBOPOM CIIOCOOOM TEPBAOPALIHH

YcTHbIi onpoc

I'uOpuHble MEMOpaHHbBIE
METOIbI

['uOpunnbie  6apo3aeKTpOMEMOpaHHbIE
TEXHOJIOTUM OYHMCTKU BOAbl. [lomyueHue
IeJIOYHON 00eccoNIeHHON BOJBI Ui Ma-
poBosHbIX KoTi0B. Koppekuus pH npu-
POIHBIX BOJI.

Tect

[Tpumenenne MeMOpaHHBIX
TEXHOJIOTUH B
MIPOMBIIUIEHHOM
MPOU3BOJICTBE

OuncTKa CTOKOB T'aJIbBAHUYECKUX IPOU3-
BOJCTB M IPOM3BOJCTBA MHHEpAIbHBIX
ynoOpeHuit. DnekTpokoaryisuus. bec-
CTOYHBIE BO10000OpOTHBIE cucTeMbl. [lo-
Jy4YeHHUe IIEJIOYHON 00eCCONIeHHON BOJIBI
JUIsl TIApOBOJSHBIX KOTJIOB. Koppekuus
pH mpupoausix Boa. CrocoOsl pazaene-
HUSl OPraHU4EeCKUX U HEOPraHWYECKUX Be-
mectB. OuHMCTKAa OpraHO-MHUHEPAIbHBIX
CTOKOB MPOM3BOJICTBA MOJMAPAMUIHOTO
BOJIOKHA. [lony4yeHne cBepXUuCTON BOJBI
st TOL m ADC. CpaBHUTENBHBIE XapakK-
TEPUCTUKU MOHHOTO 0OMEHa U 3JIEKTpoie-
noHu3anuu. O4YuCcTKa BOABI OT NPUMECEN
MOJIMKPEMHUEBBIX KUCIOT. Koppekuus
pH pactBOopoB Ha D]l ¢ OUMOISAPHBIMH
MeMOpaHamMu. DIeKTpoauanu3Has olpa-
00TKa COKOB, MOJIOYHOH CBHIBOPOTKH.
OuucTka aMUHOKHUCIIOT. DIEKTPOIUATIN3-
Hasg 00paboTka BuHA. Crnoco0 mepepa-

Tect




00TKM OyTBUIOK B Tepe(TalieByl0 KHC-
aoty. [lomyuenue ssHTapHOM KUCIIOTHI Ka-
TErOpUM KayecTBa C MOMOILIBIO 3JIEKTPO-
JMan3a KaTeropuy KauecTBa ¢ IOMOIIBIO
anekTpoananu3a OunucTka, OCBETIECHUE U
o0e33apakuBaHue BoJibl B 6acceiinax. Ko-
aryimsauud. Owibtpanus. XiopaTopsl U
o30HaTOopbl. [Ipobiemsbl onpecHeHus MOp-
ckoil Boawl (Caynosckass Apasusi). Ilpo-
OJeMbl yTUIM3ALMK 00pa3yoLerocs KOH-
neHTpara. TOIUIMBHBIE D3JEMEHTHl Ha
MOHOOOMEHHBIX MeMOpaHax. BeicokoTem-
[IEpaTypHbIE TOIJIMBHBIE DJIEMEHTHI U3 Ke-
paMHUYEeCKHX MaTepHuajoB

bapomeMOpanHbie METOIBI B MEIUIIMHE
(pabouass rpaHuIla Ta3-MeMOpaHa->KH]I-
KOCTh). AMIaparsl JJs NOJy4EHUs I'a30B
MEAMIIMHCKOrO0 Ha3zHadeHus. MemOpan-
HbI€ METO/la OYMCTKU B MeJIUIMHE (KUI-
KOCThb-MeMOpaHa-xKuaKocTh). ['emoaua-

JIN3.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

Ne HaunmenoBanue TeMarnka npakTUYECKUX 3aHITUI dopma TEKYIIEro
B pazzena (cemuHapoB) KOHTPOJISI
1 2 3 4

.MeMOpaHHBIE TEXHO-

JIOTUU B TEXHOCPEP-
HOI1 0€30IMacCHOCTH

MemOpaHHbIe TEXHOJIOTHH B TeXHOChep-
HOU 0€30MMacHOCTH

YCTHBIH OIpoC,
IIOATOTOBKA U 3a-
mura pedepara; UH-
JUBUIYyaJIbHOE 3a/1a-
HUE U KPaTKOE CO-
oO1eHue 1o pe-
3yJIbTaTaM €ro BbI-
ITOJIHCHU L

bapomemOpannbie Knaccudukanus 6apomeMOpaHHBIX METO- | YCTHBIN OMPOC
TEXHOJIOTHHI JIOB TIO cTeneHn ouucTku. CriocoOsI pac-

4yéTa 00PaTHOOCMOTHYECKUX YCTAHOBOK
DnexTpoMeMOpaHHbIe |DIeKTpoMeMOpaHHbIE TEXHOJIOTHH 00€CCO-|  YCTHBIN 0mpoc
TEXHOJIOTUU JMBAHHS PACTBOPOB. DJIEKTPOIUAITN3A-

TOPBI C TyCThIM KaHasoM. [Ipoknanounsie
anekTpoaunanuzaropbl. KoHneHTpaTopbl

Hacanounble a5ekTpoinann3aTopsl, Ipo-
(dbunupoBaHHbIE MEeMOpaHbI, 0COOCHHOCTH
paboThI B CBEPXIIPEACTHHBIX TOKOBBIX pe-
KUMax. IIEKTPOIUATU3ATOPHI C OUTIOIISAP-
HBIMH MeMOpaHaMu. VX mpuMeHeHue B Mu-
[I€BOW MPOMBIIIIIEHHOCTH U JUIsI TTOJTy4e-
HUSI CBEPXYUCTON BOJBI

YCTHBIH OIIPOC, TECT




MemOpaHHBI€ CTIO-
COOBI OUUCTKH U pa3-
JIETICHUS Ta30B

[Ipoueccel pa3zaenenus Bo3ayxa. Kucio-

poanpoBosmue meMopansl. [lonydyenue
KHJIKOTO TOIJIMBA M3 MEeTaHa B MeMOpaH-
HBIX peaKTopax

YCTHBIH OIIPOC;
TECT; MOJITOTOBKA U
3amuTa pedepara

MemOpaHHast TUCTHII-
msiums. [lepBanoparust

[Tpumenenue cioco60B MeMOpPaHHOM TH-
CTWJUISILIUYU U [IEPBANIOPALIIH

YCTHBIN OIIPOC; UH-
IUBUAYaIbHOE 3a7a-
HUE M KPaTKOE CO-
oOIeHue 1o pe-
3yJITaTaM €T0 BbI-
MOJIHEHUS

I'uOpunnbie MeMOpaH-
HBIE METOIbI

['uGpuaHbIe 6apo3TEKTPOMEMOpaHHBIE
TEXHOJIOTUM OUYUCTKH Bobl. [Tosyuenue
HIEJIOYHOM 00ECCOIEHHOMN BOBI ISl Tapo-
BOoAsHBIX KOTI0B. Koppekuus pH npupoa-
HbIX BOJ. [[puMeHeHue anexTpoauanusa ¢
OUIIOJIIPHBIMU MEMOpaHaMHu.

YCTHBIA OIIPOC

[IpumeHeHne MeM-
OpaHHBIX TEXHOJIOTHI
B IIPOMBIIIJIEHHOM
IIPOU3BOJICTBE

OuncTka OpraHo-MHUHCPAJIIBHBIX CTOKOB
MMPOU3BOJACTBA ITOJIMAPAMHUIHOI'O BOJIOKHA

YCTHBIN OIPOC; MOJI-
TOTOBKA U 3alUTa
pedepata

DneKTpoauain3Has 00paboTka COKOB, MO-
JIOYHOM CHIBOPOTKU. OUHCTKAa aMUHOKHUC-
T0T. DAEKTpOoaUaIn3Has 00paboTKa BUHA.
Crnioco6 nepepaboTKH TUTACTUKOBBIX OyTHI-
70K B TepedTaneByto kucinoty. [lomyuenue
OPTaHUYECKUX KUCIOT OUITOISIPHBIM dJIEK-
TpoauanuioM. [lonydenue Boabl BhICIICH-
KaTeropuu KayecTBa ¢ IOMOIIbIO 3JIEKTPO-
JMaan3a KaTerOpuH KauecTBa C MOMOIIBIO

QJICKTpOaAMWaIn3a

YCTHBIN OIIPOC; MOJ-
rOTOBKA M 3aluTa
pedepara

2.3.3 [IpuMepHasi TeMaTHKa KYPCOBBIX padoT (MPOEKTOB)
KypcoBbie paboThl (ITPOEKThI) YUEOHBIM IJIAHOM HE IPEYCMOTPEHBI




2.4 llepeyeHb yueOHO-METOAUYECKOT0 O0ecmeYeHHs JJIs1 CAMOCTOATENbHON padoThI
00y4YarIIUXCs M0 JUCHUILIMHE (MOIYJII0)

[TepedyeHb yueOHO-METOIUYESCKOTO 00ECIICUECHUS TUCIUTIIIUHBI 110
HaunmenoBanue

Ne BBINOJIHEHUIO CAMOCTOSITEIBHOM paboThI
paszzena
1 2 3
1. 1. MemOpannas snexkrpoxumus [Tekcr] : ydyeOHOe mocobue mis

00y4aromuxcsi 0 OCHOBHBIM 00pa3oBaTeIbHBIM IPOTrpaMMaM
BBICILIEr0 00pa30BaHusl ypOBHs OakalaBpuaT U MarucTparypa mno
Hanpasienusm noarorosku 04.03.01 u 04.04.01 / [H. A. Kono-
Henko, O. A. Jlemuna, H. B. Jlo3a u ap.] ; M-Bo oOpa3oBanus u
nayku Poc. ®eneparuun, Kybanckuii roc. yH-T. — [2-€ u3., uchp.
u joi.]. — Kpacunonap : [KybGaHckuii rocynapcTBEHHBINH YHUBEP-
cutet], 2017. — 290 c. : un. - ABT. ykazaHsl Ha 000pOTE THUT. JI. —
bubnuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Beenenne B MmemOpannyto Texnosoruto [Teker] :
[yuebHOe mocobue] / M. Mynnep ; niep. ¢ aura. A. FO. Anents-
eBa, ['. [1. SIMnonbckoit ; mox pea. B. I1. Iy0saru. — M. : Mup,
1999. — 513 c¢. : un. — buOmuorp. B konue ri. — ISBN
5030031146. — ISBN 0792309790.

3. Jlapuonos, H. M. IlpombiniuieHHass 3KOIOTUSA [DIEKTPOHHBIN
pecypc] : y4eOHUK U TPAKTUKYM IJIsl aKaJeMHUYECKOro Oaxa-
naspuara / H. M. Jlapuonos, A. C. Pa0biiieHKOB. — 2-€ u3., me-
pepad. u gomn. — M. : FOpaiit, 2015. — 381 c. — https://biblio-
online.ru/book/E7492A42-9F3E-4872-AC6F-A1B11F2C17D5.

4. TlepBoB, Anekceii ['epmanoBud. CoBpeMeHHBIE BBICOKOA(DPeK-
TUBHBIE TEXHOJIOTUM OYMCTKU NMUTHEBON U TEXHUYECKOM BOJIBI C
pUMEHEHHEeM MeMOpaH: OoOpaTHbI ocMoC, HaHO(UIbTpaLHus,
yaeTpadunsTpanus [Texer] / A. I'. Ilepos. - M. : U31-Bo Acc-
COITMAIIMU CTPOUTEIBHBIX BY30B, 2009. — 231 c. : wi. — (bubnuo-
TeKa Hay4HbIX pa3zpaborok u nmpoektoB MI'CY). - bubauorp. : c.
224-227. — ISBN 97859309369109.

5. Meroanueckue peKOMEHIAIMKN K OpraHU3alK ayJUTOPHOU U
BHEAYJIUTOPHOM (CaMOCTOSATENbHOM) pabOThl CTYAEHTOB: METO-
nuueckue ykazanus / coct. T.II. Cropoxenko, T.b. ITounHok,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Ky0anckuii roc. yH-T,
2018. 89 c.

2. 1. MemOpannas snexkrpoxumus [Tekcr] : yueOHOe mocobue mms

00yyaromuxcsi 0 OCHOBHBIM 00pa3oBaTelIbHBIM IpPOTrpaMMam

BBICILIEr0 00pa30BaHMsl ypOBHS OakallaBpuaT U MarucTparypa mno

HanpasieHnusm noarorosku 04.03.01 u 04.04.01 / [H. A. Kono-

HeHko, O. A. Jlemuna, H. B. Jlo3a u ap.] ; M-Bo oOpa3oBanus u

Hayku Poc. ®enepannu, Kybanckuii roc. yH-T. — [2-€ U311, HCIIP.

bapomemOpannbIe u nom.]. — Kpacnonap : [Kybanckuii rocy1apcTBEHHBIN YHUBED-

TEXHOJIOTUH cutet], 2017. — 290 c. : ui. - ABT. yka3aHbl Ha 000POTE THUT. JI. —
bubmuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Beenenne B MmemOpannyto Texnosoruto [Teker] :
[yaeOHoe mocobue] / M. Mymaep ; miep. ¢ anri. A. 0. AneHTs-
eBa, I'. II. SImnonsckoit ; mox pexn. B. II. ybsaru. — M. : Mup,
1999. — 513 c¢. : wn. — buOmuorp. B konme ri1. — ISBN
5030031146. — ISBN 0792309790.

MeMOpaHHbBIC TEX-
HOJIOTUU B TEXHO-

chepHoii 6e3omac-
HOCTHU



https://biblio-online.ru/book/E7492A42-9F3E-4872-AC6F-A1B11F2C17D5
https://biblio-online.ru/book/E7492A42-9F3E-4872-AC6F-A1B11F2C17D5

3. yneikuHa, TartbsHa AnekceeBHa. IIpomeccsl W ammapaTsl 3a-
Tl ruapocdeps! [Teker] : yuebHOe mocoOue A CTYACHTOB
By30B / T. A. byasikuna, C. I'. EmMenbsHOB. — M. : Akagemus,
2010. — 287 c. : un. — (Beicmiee npodeccnoHanbHOE 00pa3oBa-
HUE. 3almTa OKpyXaromieu cpebl). — bubmumorp. : c. 281-284. —
ISBN 9785769565618.

4. BerowxkuH, Anekcanap I'puropsesud. Ilponeccs! u anmnapatsl
3aIUTHl OKpYyKaromie cpeapl [Tekct] : yaeOHOoe mocodue s
ctyneHToB By30B / A. I'. Beromkun. — M. : Beicmas mkodna,
2008. — 639 c. : un. — ([ BeIcielt yueOHbBIX 3aBeeHUi. OXpaHa
OKpyXaromie cpenbl). - bubmmorp. : c. 633-635. — ISBN
9785060057621.

5. Meronnueckue pekOMEHAANN K OpraHu3aluy ayJUTOPHOU U
BHEAYJIUTOPHOM (CaMOCTOATENIbHOM) paboThl CTYAEHTOB: METO-
muaeckue ykazanus / coct. T.I1. Cropoxenko, T.b. TlounHOK,
A.B. becnanos, H.B. Jlo3a. — Kpacunonap: Kybanckuii roc. yH-T,
2018. 89 c.

OnekTpoMeMOpaH-
HBIE TEXHOJIOTHH

1. Membpannas anekrpoxumus [Tekct] : yuebHOe mocobue mms
00y4aroluxcsi 0 OCHOBHBIM 00pa30BaTENIbHBIM IPOrpaMMaM
BBICIIIET0 00pa30BaHusl ypOBHs OakalaBpuaT U MarucTparypa mno
Hanpasienusm noarorosku 04.03.01 u 04.04.01 / [H. A. Kono-
HeHko, O. A. Jlemuna, H. B. Jlo3a u ap.] ; M-Bo oOpa3oBanus u
nayku Poc. ®eneparuu, Kybanckuii roc. yH-T. — [2-€ u3., uchp.
u joi.]. — Kpacunonap : [KybGaHckuii rocynapcTBEHHBIH YHUBEP-
cutet], 2017. — 290 c. : un. - ABT. ykazaHsl Ha 000pOTE THUT. JI. —
bubnwmorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Beenenne B MmemOpanHyto TexHomoruto [Teker] :
[yauebHOe mocobue] / M. Mynnep ; niep. ¢ aura. A. KO. Anents-
eBa, ['. [1. SIMnonbckoit ; mox pea. B. I1. Jy0saru. — M. : Mup,
1999. — 513 c. : un. — bubmmorp. B koHue 1. — ISBN
5030031146. — ISBN 0792309790.

3. bynweikuna, Tatesina AnekceeHa.llpomecchl U ammapatsl 3a-
muThl ruapocdepsl [Teker] : yuebHOe mocoOue A CTYACHTOB
By30B / T. A. byasikuna, C. I'. EmenbsiHOB. — M. : Akagemus,
2010. — 287 c. : un. — (Bricmee npodeccuonanbHoe oOpa3oBa-
HUe. 3aluTa OKpyXaromien cpebl). — budmmorp. : c. 281-284. —
ISBN 9785769565618.

4. Metoanueckue peKOMEH/IAIMU K OPraHu3allui ayJUTOPHON U
BHEAYJAUTOPHOU (CaMOCTOSATENIbHOM) pabOThl CTY/IEHTOB: METO-
nudeckue ykazanus / coct. T.II. Cropoxenko, T.b. ITounHoOK,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

MemOpaHHbIe cro-
cOOBI OYUCTKH U
paszieseHus ra3oB

1. Mynzaep, M. Beenenue B memOpannyto TexHosnoruto [Tekcr] :
[yaeObHOE mocobue] / M. Mynnep ; niep. ¢ aura. A. KO. Anents-
eBa, ['. [1. SIMnonbckoit ; mox pea. B. I1. Iybsaru. — M. : Mup,
1999. — 513 c. : un. — bubmmorp. B konHue 1. — ISBN
5030031146. — ISBN 0792309790.

2. bynpikuna, TarbsHa AunexceeBHa.llporecchl u anmapaTsl 3a-
muThl ruapocdeps! [Teker] : yuebHOe mocoOue A CTYASHTOB
By30B / T. A. byasikuna, C. I'. EmenssiHOB. — M. : Akagemus,
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2010. — 287 c. : un. — (Bricmee npodeccuonansHoe oOpa3oBa-
HUe. 3alnTa OKpYyXaroIiei cpenbl). — bubmuorp. : c. 281-284. —
ISBN 9785769565618.

3. BeromkuHn, Anekcanap ['puropseBud. [Ipormeccs u ammapatsl
3amuUThl OKpyXKatomiei cpensl [Tekcr] : yuyeOHOE mocodue ass
cryneHtoB By3oB / A. I'. Beromkun. — M. : Beicmias mikona,
2008. — 639 c. : un. — (s Beicieid yueOHbIX 3aBeieHuil. Oxpana
OKpy’KarIie cpensl). - bubmmorp. : c¢. 633-635. — ISBN
9785060057621.

4. Meroauueckue peKOMEHIAINKU K OpraHu3alii ayIuTOPHOU 1
BHEAYJIUTOPHOM (CaMOCTOSITEJIbHOM) pabOThl CTYACHTOB: METO-
nuyeckue ykaszanus / coct. T.I1. Cropoxkenko, T.b. IlounHok,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

MewmOpanHas au-
ctwusinus. [lepsa-
Moparus

1. Mynznep, M. Beenenue B memOpanHnyto TexHosnoruto [Tekcr] :
[yuebHOe mocobue] / M. Mynzep ; niep. ¢ aura. A. FO. AneHts-
eBa, ['. [1. SIMnonbckoit ; mox pea. B. I1. Iy06saru. — M. : Mup,
1999. — 513 c¢. : wn. — buOmuorp. B konue ri. — ISBN
5030031146. — ISBN 0792309790.

2. byneikuna, Tatesina AnekceeHa.llpouecchl u ammapaTsl 3a-
muThl ruapocdepsl [Teker] : yuebHOe nmocoOue A CTYAEHTOB
By30B / T. A. byasikuna, C. I'. EmenbsiHoB. — M. : Akagemus,
2010. — 287 c. : mi. — (Beicmee npodeccrnonanbHOE 00pa3oBa-
HUe. 3almTa oKpyxaroriei cpeanl). — bubnuorp. : c. 281-284. —
ISBN 9785769565618.

3. Beromkun, Anekcanap I'puropseBuu. Ilponeccer u anmapaTs
3aIUTHl OKpYyKawomien cpeabl [Tekct] : yueOHoe mocobue s
ctyneHToB By30B / A. I'. Beromkun. — M. : Beicmas mikona,
2008. — 639 c. : mi. — (s BeIcIIel yueOHbBIX 3aBeieHuil. OxpaHa
OKpyXkaromieid cpeapl). - bubmuorp. : c. 633-635. — ISBN
9785060057621.

4. Metoauueckue peKOMEHalui K OpraHu3aluy ayJuTOPHOU U
BHEAYJIUTOPHOM (CaMOCTOSATENbHOM) pabOThl CTYAEHTOB: METO-
nuueckue ykazanus / coct. T.II. Cropoxenko, T.b. ITounHok,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

['ubpunabIe MEM-
OpaHHBIE METO/IBI

1. MemOpannas anekrpoxumus [Tekct] : yueOHoe mocobue Jist
00yyaromuxcst 0 OCHOBHBIM 00pa3oBaTelIbHBIM IpPOTrpaMMam
BBICILIEr0 00pa30BaHMsl ypOBHS OakallaBpuaT U MarucTparypa mno
Hanpasienusm noarorosku 04.03.01 u 04.04.01 / [H. A. Kono-
HeHko, O. A. Jlemuna, H. B. Jlo3a u np.] ; M-Bo oOpa3oBanus u
Hayku Poc. ®enepannu, Kybanckuii roc. yH-T. — [2-€ U311, HCIIp.
u joi.]. — Kpacnonap : [Ky0Oanckuii rocynapcTBEHHBIN YHUBED-
curer], 2017. — 290 c. : wi. - ABT. yka3zaHbl Ha 000pOTE THT. JI. —
bubmmorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Beenenne B MeMOpanHyto TexHojgoruto [Tekcr] :
[yaeOHoe mocobue] / M. Mymaep ; miep. ¢ anri. A. 0. AneHTs-
eBa, I'. II. SIMnonsckoit ; mox pexn. B. II. ybsaru. — M. : Mup,
1999. — 513 c. : un. — bubmworp. B kxonme 1. — ISBN
5030031146. — ISBN 0792309790.
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3. Metoanueckne peKOMEHIAIMH K OpraHU3alMK ayAuTOPHON U
BHEAYJIUTOPHOM (CaMOCTOATEIbHOM) paboThl CTYAEHTOB: METO-
mudeckue ykazanusi / coct. T.II. Cropoxenko, T.b. TlounHOK,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kyb6anckuii roc. yH-T,
2018. 89 c.

7. 1. MemOpannas snexkrpoxumus [Tekcr] : yuyeOHOe mocobue mis
00y4aromuxcst 0 OCHOBHBIM 00pa3oBaTeIbHBIM IPOTrpaMMam
BBICILIEr0 00pa30BaHusl ypOBHs OakallaBpuaT U MarucTparypa mno
Hanpasienusm noarorosku 04.03.01 u 04.04.01 / [H. A. Kono-
Henko, O. A. Jlemuna, H. B. Jlo3a u ap.] ; M-Bo oOpa3oBanus u
nayku Poc. ®eneparuu, Kybanckuii roc. yH-T. — [2-€ u31., uchp.
u nomn.]. — Kpacuonap : [KybaHckuii rocyapcTBEHHBIN YHUBED-
cutet], 2017. — 290 c. : un. - ABT. ykazanbl Ha 000pOTE TUT. J. —
bubnuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Beenenne B MmemOpannyto Texnosoruto [Teker] :
[yuebHOe mocobue] / M. Mynnep ; niep. ¢ aura. A. FO. Anents-
eBa, ['. [1. SIMnonbckoit ; mox pea. B. I1. Iy06saru. — M. : Mup,
1999. — 513 c¢. : wn. — buOmuorp. B konue ri. — ISBN
5030031146. — ISBN 0792309790.

3. byneikuna, Tatesina AnekceeHa.llpomecchl u amnmapatsl 3a-
muThl ruapocdepsl [Teker] : yueOHOe nocodue A CTYACHTOB
By30B / T. A. byasikuna, C. I'. EmenbsiHoB. — M. : Akagemus,

[Tpumenenne mem- | 2010. — 287 c. : un. — (Beicmiee mpodeccnonansHoe 00pazoBa-

OpaHHBIX TEXHOJIO- | HHE. 3aluTa OKpyKarolei cpessl). — bubnuorp. : c. 281-284. —

ruii B npombinuieH- | ISBN 9785769565618.

HOM npousBojcTBe |4. Beromkun, Anekcannp ['puropseBud. [Iporeccs u anmaparsl
3aIUTHl OKpYyKawomien cpeabl [Tekct] : yueOHoe mocobue s
ctyneHToB By30B / A. I'. Beromkun. — M. : Beicmas mikona,
2008. — 639 c. : mi. — (s BeIcIIel yueOHbBIX 3aBeieHuil. OxpaHa
OKpyXkaromieid cpeabl). - bubmmorp. : c. 633-635. — ISBN
9785060057621.

5. IlepBoB, Anekceii ['epmanoBud. CoBpeMeHHbIE BBICOKOA D EK-
TUBHBIC TEXHOJIOTUM OYMCTKH MUTHEBOW U TEXHUYECKOM BOJIBI C
npUMEeHeHHeM MeMOpaH: oOpaTHbI ocMoc, HaHO(UIbTpALUS,
yaeTpadunsTpanus [Texer] / A. I'. Ilepos. - M. : U31-Bo Acc-
COITMAIIMU CTPOUTEIBHBIX BY30B, 2009. — 231 c. : wi. — (bubnumo-
TeKa Hay4HBIX pa3zpaborok u mpoektoB MI'CY). - bubauorp. : c.
224-227. — ISBN 97859309369109.

6. Meroauueckue peKOMEHAANNN K OPTaHU3aINK ayJUTOPHOU U
BHEAYJIMTOPHOU (CaMOCTOATEIbHON) pabOThl CTY/IEHTOB: METO-
nuaeckue ykazanusi / coct. T.II. Cropoxenko, T.b. TlounHoOK,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: KyGanckuii roc. yH-T,
2018. 89 c.

Y4yeOHO-METOANYECKHE MaTepuajbl I CAMOCTOATEIBLHONW pabOThl OOYyYalOMUXCS W3
YHCiIa MHBAIK/IOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 310poBbs (OB3) mpenocrasnsorces
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIHH:

Jis U1 ¢ HapYIICHUSIMH 3PEHUS:

— B MieyaTHOM popme yBeTMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (hopme aynuodaiina,

Jlyig U1 ¢ HapyIICHUSMHU CiIyXa:
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— B IIeYaTHOM opme,

— B (hopMe DIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:
— B mieyaTHoM hopme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA,

— B (popme ayamnodaiina.

3 Obpa3oBaTe/ibHbIE TEXHOJIOTHH

s popmupoBanus mpodeCCHOHATBHBIX KOMIIETEHIIMI B MPOIIECCE OCBOCHUS Kypca HC-
MIOJI3YETCSl TEXHOJIOTHUS TIPO(EeCCHOHATBHO-PAa3BUBAIONIETO O0YUYCHHUS, TPEyCMaTPUBAIOIIAsT HE
TOJIBKO Mepeavy TEOPETHIECKOTO MaTepraa, HO M CTUMYJIMPOBAHUE MTO3HABATEIIBHBIX ICHCTBUN
cTyaenToB. [Ipu npoBeeHNH JEKIIMOHHBIX 3aHATUI HCTIOIB3YIOTCS MYJIbTUMEUUHBIC TIPE3CHTA-
nuu. B paMkax 1a00opaTOpHBIX 3aHITUNA NPUMEHSIOTCS METO/bl IPOEKTHOrO O0YyUEHUsl U UCClIe-
JIOBaTEJIbCKAE METOJIbI. B mpoiiecce caMOCTOSATEIIBHOM AEATEIIbHOCTH CTYJCHTHI HAXOISAT U aHa-
JU3UPYIOT TIEPEIOBYI0 HAYYHO-TEXHUUYECKYI0 HH(POPMAIUIO, MCTIOIB3YsI MMEIOIIYIOCS JIHTEpa-
Typy U HH()OPMAITMOHHBIC TEXHOJIOTHH.

4. OneHo4YHbIE CPEACTBA AJISl TEKYLIEro KOHTPOJIA yCIIeBAeMOCTH M IIPOMEKYTOYHOM
aTTecTanuu
4.1 ®oHJ OLIEeHOYHBIX CPE/ICTB /I MPOBeeHHs TeKYIel aTTecTalul
Texywuit KOoHmpob 3HAHUI OCYILIECTBIIACTCS Ha KaXKIOM MPAKTUYECKOM 3aHSITUU B BUIE
YCTHOTO OIpoca, 00CYXKACHUS JUCKYCCHOHHBIX BOIIPOCOB, B TOM YHCJIE [0 JOKIaaaM, pedeparam
Y UHAVBUYaJbHBIM 33JJaHUSM CTYACHTOB. [[HCbMEHHBIN KOHTPOJIb OCYIIECTBIISETCSA B BUJIE TIPO-
BepKU pedepaToB U MHAUBUIYATBHBIX 3aJaHuH cTyaeHTOB. OqHON U3 hopM KOHTpOIIs popmupo-
BaHMs HEOOXOIUMBIX KOMIETEHIINHN SIBIIIETCS YCTHAs 3aluTa pedeparta B BUAE J0KIaga ¢ 00s13a-
TeIbHBIM IEMOHCTPAIIIOHHBIM MaTepUaioM, HalIpuMep, pe3eHTanue. [1o nHIMBUAYanbHBIM 3a-
JAHUSM CTYACHTBI KPOME MHUCHhbMEHHOTO OTUYETa TAKXKE TOTOBST KpaTKOe COOOIIeHue Ha 2-3 Mu-
HYTHI C 00s13aTENILHBIM IEMOHCTPAIMOHHBIM MaTepPHAIIOM.
Iloaroroska pedepara u 10K/Ia/1a 110 HEMY € MYJIbTUMEAUIHON NPe3eHTALM .
Pedepar — nucemenHas pabota, cofepxaiias KpaTKoe M3JI0KEHHE CYIIHOCTH KaKOTo-1r00
BOIIPOCA, TEMBI HA OCHOBE HECKOJBKUX MEPBOMCTOUYHUKOB, BBHIIOIHSIEMAsI CTY/ICHTOM B T€UEHUE
JUTUTETTLHOTO CpoKa (0KoJIo Mecsia). Pedepar momkeH conepkaTth OCHOBHBIE (DaKTHUECKHE CBe-
JIEHUS U BBIBOJIBI [0 PACCMATPHUBAEMOMY BOIIPOCY.
Jokaan (ycTHoe coobiieHue) o pedepaTy npeacTaBiseT coboil kpatkoe (5-7 MUH) U3Jo-
JKEHUE CYTH BBIIIOJIHEHHON paboThl, COMPOBOKIAIOIIEECS KOMIIbIOTEpHOU mpe3eHTaruei. [lo-
clIedHsIs NOJDKHA BKIIOYATh He Oosee 12-15 cnaiimos.
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4.1.1 Ilpumep KOHTPOJILHOI padoTHI
«MeMOpaHHbIE METO/IbI OUYUCTKU. DIEKTPOAUATIU3)
Bapuanm 1
1. Yro takoe memOpana? Kakue memOpansl Bol 3HaeTe?
2. TlpuMeHUTENHHO K KaKUM MPOLIECCaM OYUCTKH U Pa3/ICICHNUs BEIECTB IEKTPOIUAIN3
SBIISIETCS 9KOHOMUYECKH BBITOTHBIM?
3. Kakue koHCTpYyKIIMU Kamep 00eccoNMBaHMs AIEKTPOIUATN3aTOpOB Bam n3BecTHBI?
Bapuanr 2
1. B u4eMm cyTh MEMOpaHHBIX MIPOLIECCOB pa3eIeHHs?
2. Kak ycTpoeH anekTpoanain3aTop, IpuMeHseMbli 111 00€cCOMBaHUs U KOHIICHTPUPO-
BaHUs PacTBOPOB?
3. Kakue mpoueccel onpeaenstoT 3hHeKTUBHOCTE IpoIecca AMEKTPOAUATUZHOTO KOHIICH-
TpupoBanus? Kakue KOHCTpYKIIMU KaMep KOHIIEHTPUPOBAHUS JIEKTPOIUATN3aTOPOB
Bam usBectHbI1?
Bapuanm 3
1. Tlepeuncnure IBUXKYIIHE CUIBI MEMOPAHHBIX MPOIECCOB Pa3esICHUsI.
2. Yro Takoe KOHIICHTPALMOHHAS TOJISPU3AIH?
3. OmnwumuTe mpoliecc yTHIN3aluU KOHASHCAaTa COKOBOTO ITapa aMMHUAYHBIX IPOU3BOJICTB
METOJIOM 3JIEKTPOANATIN3A.
Bapuanm 4
1. KakoB mexaHu3M obneryeHHOU qudy3uun?
2. Yto Takoe npeaenbHbI TOK?
3. OnummuTe nMpouecc KOHIEHTPUPOBAHUS KUJKUX PATMOAKTUBHBIX OTXOJIOB METOJIOM
ANEKTPOANATIN3A.
Bapuanm 5
1. B u4eM cyTh 3J€KTpOIUAIN3HOTO MPOLECCa OUMCTKH BOBI?
2. Yro Takoe comnpsikeHHBIE () ()EKTH KOHIIEHTPAIIMOHHOH MOJIIpU3aIin?
3. Kak ypansroT Tskenble MeTasuibl ¢ UCIOJIb30BaHUEM MEMOPaHHBIX METO/10B?
Bapuanm 6
1. B ué™m oTiMuus KaTHOHOOOMEHHBIX M aHHOHOOOMEHHBIX, a TAK)K€ TOMOT'€HHBIX U I'eTepo-
TEeHHBIX MeMOpaH?
2. Kakue u3 HUX MOT'YT HHTEHCU(UIIMPOBATh CBEPXIPEAEIbHbII TepeHOC HOHOB COIH?
3. IlpuBenuTe mpuMepsI MPOLIECCOB EPEPaOOTKHA COYHBIX BOJI M TBEPBIX OTXOOB C HC-
NOJIb30BaHUEM OUTOJISPHBIX MEMOpaH.
Bapuanm 7
1. Yto Takoe «oOMeHHast eMKOCTb MeMOpaH»?
2. Kak xumMuueckre peakiuy BIHSIOT Ha MPOIECC AIIEKTpoanam3a?
3. Kakue nmapametpsl onpenenstor 3¢ (HheKTUBHOCTH 3IEKTpoiuainza’?
Bapuanm 8
1. Kak u 1715 yero MO>KHO UCIOIB30BATh PSAJIbI AJIEKTPOIPOBOIHOCTEH HOHOOOMEHHBIX
MeMOpaH?
2. Kakue npuemsbl noBbImeHus 3 (HEKTUBHOCTH 3JIEKTPOIualin3a pa30aBIeHHBIX paCTBOPOB
Bel 3Haere?
3. Kak meron snexTpoananisa HCHOIb3YIOT B pereHepanuu abcopOeHTOB CUCTEM KU3HE-
obecnieueHus?

4.1.2 Tembl pedepaToB

=

MemOpaHHBIE PEaKTOPBI JIsi XUMUYECKOI TEXHOJIOTUU
2. MemOpaHHbBIe OMOPEAKTOPBI ¢ HEOPTAaHWUYECKUMH M TIOJTUMEPHBIMA MEMOpaHaMHU JIJIs
OYHUCTKU CTOYHBIX BOJ{
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MemOpaHHBIE 3JIEKTPOXUMUYECKHE T€HEPATOPbI SHEPTUU (TOIIIIMBHBIE 2JIEMEHTHI)

4. MemOpanHasi SKCTpakus (MePTPAKINA) ISl U3BJICUECHUS M KOHIICHTPUPOBAHUS KOMIIO-
HEHTOB M3 XUIKUX CMeceH.

5. MemOpaHHBIE KOHTAKTOPHBI ISl Pa3/ICIEHUS Ta30BBIX CMECEH.

6. MemOpaHHbIE CEHCOPBI U OMOCEHCOPBI AJIs1 BBICOKOUYBCTBUTEIBHBIX CUCTEM YIIPaBJIe-
HUSL.

7. O4ucTKa NPUPOAHBIX U MOIYTHBIX I'a30B OT TSLKENbIX (PPAKLUNA YIIIEBOIOPOJIOB

8. OuabTpaiys XUMHUYECKH arpEeCCHUBHBIX I'a30B

9. Vnanenue nuokcuna yriaepona u3 Ouorasa u Jpyrux ra3oBbIX cMece.

10. Perenepanus u OYMCTKAa OPraHUYECKUX PACTBOPUTEIIECH.

11. Perenepauus u o4McTKa pabo4MX >KUIKOCTEH ra301poBOI0B.

12. Perenepanus u OYMCTKa Maces

13. Ouncrka u KOHIUIMOHUPOBAHUE KUAKUX TOIUIMB

14. Be3peareHTHasi MOAr0OTOBKA MUTHEBON BOJIbI

15. KomrmuiekcHas nmepepaboTKa MaXTHBIX BOJI

16. Perenepanus u mOBTOPHOE MCITOJIB30BAHUE BOJIBI U3 CTOKOB TEKCTHUIIBHOM MTPOMBIIIICH-
HOCTH.

17. KomiuiekcHas nepepaboTKa CTOKOB LEJUTI0I03HO-0YMaKHOM MTPOMBIIIJIEHHOCTH.

18. KommekcHas nepepaboTka KHUJIKUX paJiOAKTUBHBIX OTXO/0B.

19. OuncTka KOMMYHAJIBHBIX CTOYHBIX BO/I.

20. KomruiekcHas nepepaboTka mocjaeCnupToBON Gapibl.

21. O4ncTKa CTOKOB M BBIJICIICHUE IEHHBIX KOMIIOHEHTOB M3 CTOKOB MOJIOYHOW TIPOMBIIIIICH-
HOCTH.

22. KomruiekcHast mepepaboTKa MOI3eMHBIX COJIEHBIX BOA U MOPCKOH BO/IBI.

23. XonogHast CTepUIIM3aLus )KUIKOCTEH.

IToaroroBka pedepara u A0KJIAAA 10 HEMY ¢ MYJIbTHUMeHITHOI npe3eHTanueii. Pedepar
— NMCbMEHHas padoTa, coaeprKaliasi KpaTKoe U3JI0KEHHE CYIITHOCTH KaKoro-I1u0o BOIpoca, TEMbI
Ha OCHOBE HECKOJIBKUX MEPBOMCTOYHUKOB, BBINOIHIEMAsl CTYJEHTOM B TE€YEHHUE JJIUTEIBHOIO
cpoka (o1 2-x Henenb). Pedepar nomken copepxaTh OCHOBHBIE (PAKTUUYECKHUE CBEJICHUS M BBIBOIBI
110 pacCMaTpUBaEMOMY BOIIPOCY.
TpedoBanus k opopmiiennio pedepara. Pedepar 10KeH BKITIOUATh B ¢€0s1 CISAYIONINE

DIIEMEHTBI:

— TUTyabHBIN nucT (1 cTp.);

— coaepxanue (1 ctp.);

— BBeaenue (1-2 crp.);

— OCHOBHAs 4acTh;

— 3akmouenue (1-2 cTp.);

— cnucok nutepatypsl (1 cTp.).

O6paszer opopmileHHs TUTYIIBHOTO JTUCTa pedepaTa NpeAcTaBieH B npuioxcenuu 1 x pa-
Ooueit mporpamme. Ha BTOpo#i cranuie pasmemaroT «CoaepikaHuey, KOTOpOe TOUHO OTPaXKaeT
CTpYKTYpy pedepata. B «ConepxaHuny» yka3zplBalOT HOMEpa CTPAHUII, C KOTOPHIX HAYMHAIOTCS
3TH 3JIeMeHThl. Bo BBelleHUU KpaTKO u3jaraercs mpobiieMaTHKa BOIIPOCA, MOCIE YEro JTOJIKEH
OBITh IIPEJCTAaBICH OCHOBHOM TEKCT pedepaTa, CoAep KalMii B KBaJpaTHBIX CKOOKaX CCHUIKHM Ha
JUTepaTypHble UCTOYHUKH, Hanpumep: [3]. 3aBepiuaercs pabdorta «3akmoueHuemM» U «CIHucKoM
JUTEPATyphl», KOTOPBII JOJDKEH COAEpKaTh CIEAYIOLINE MIEMEHThI: (paMuiIusg U UHUIMAIIBI aB-
TOpa, HAaMMEHOBaHUE paboThl, T U3/1aHa padoTa, U3AATEeIbCTBO, TO U3/IaHUS, KOJMYECTBO CTpa-
HUII (JIOIYCKAeTCs UCIOIb30BaHUE UHTEPHET-UCTOUHUKOB).

Pedepar nomxen ObITh HAOpaH Ha KOMIIBIOTEPE U pacrievyaTaH, B BUAC UCKIIFOYCHUS MOXKET
OBITH ClIaH PYKOIMCHBIN BapuaHT. B mocieanem cirydae pabora JOKHA OBITh HAllMCaHA YETKUM
MOHATHBIM MoYepkoM. Ha Bcex cTpanuax paboThl ciipaBa ciaeayeT OCTaBUTh MOJIS MO 25 MM st
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MOMETOK M 3aMeuyaHuil mposepstouiero npenogasatens. CTpanuibl pedepara HEOOXOAUMO MPO-
HymepoBarthb. [IepBoi cTpaHULIEd CUMTAETCS TUTYJIbHBINA JIUCT, HA KOTOPOM HOMEpP CTPAaHULBI HE
craButcs. OOt 00beM padoTel — oT 12 1o 15 crpanun popmarta A-4 (297x210 MM) U U3I0XKE-
Hue Tekcta 14 xeryem uepes 1,5 unrepnaia.

Hoxkuan (ycTHOe coobiieHue) 1o pedepary npeactaBisieT coooi kpaTkoe (5-7 MUH) U3J10-
JKEHUE CYTH BBIIIOJIHEHHOM padOThl, CONPOBOXKIAIOIIEECS KOMIIBIOTEpHOU mpe3eHTanuen. Ilo-
CIIEIHSS TOJKHA BKJIFOYATh He Oosiee 12-15 cialinos.

[Tpu npoBepke pedepara nmpenoaBaTeneM OLEHUBAIOTCS:
¢ 3HanHue (HAKTUIECKOTO MaTepualla, yCBOGHHE OOLINX MPEICTaBICHUH, MOHATHI 10 Teme pede-
paTa, a TaKKe 110 U3y4aeMOH AUCLUIUIMHE;
e CooTBeTCTBUE MEXTY TEMOM U coiepkaHueM pedepara.
e (CreneHb 000CHOBAaHHOCTH apIyMEHTOB U 0000IEHH, TIOTHYHOCTD U MOCIIEA0BATEILHOCTh U3-
JIOKEHUSI MaTepuala, KOPPEeKTHOCTh apryMEHTAallMu, XapakTep U JIOCTOBEPHOCTh MPUMEPOB,
CIOCOOHOCTH K 0000IIEHUI0, ITUPOTa KPYro3opa aBTopa.
Hcnionb3yemble TuTepaTypHbIe HCTOYHHUKH.
KynbTypa muchMeHHOTO U3TI0KEHHSI U 0(pOpMIICHUSI MaTepHaa.
YMeHne 4€TKO U JJOTHYHO JI0JIOKUTh OCHOBHBIE PE3YIIbTAThl PaOOTHI.
KadecTBO 1 MHPOPMATUBHOCTH WILTFOCTPAIIMOHHOTO MaTepraa.
YMeHune rpaMoTHO, YETKO OTBEUaTh Ha BOMPOCH! M BECTU apTyMEHTUPOBAHHYIO JUCKYCCHIO.

4.2 ®oH/ OLIEHOYHBIX CPEACTB ISl POBEACHUS MMPOMEKYTOYHOM aTTecCTAllul

@dopma KOHTPOJISL AJIsl IPOBEJICHUS IPOMEKYTOUHOM aTTECTALMU 110 JUCLUILINHE — JK3a-
MEH.

CryneHTsl 00513aHbI CAATh 3K3aMEH B COOTBETCTBUU C PACHIUCAHUEM U yYE€OHBIM IJIAHOM.
OK3aMeH fBJsIeTCs (OPMOM KOHTpPOJI YCBOGHHS CTYAECHTOM Yy4eOHOM Mporpammsbl 1O JUCIH-
inHe. PekomenayeTcs cneayronme KpUTepU OLEHKHU TEOPETHUECKUX 3HAaHUIM Ha 3K3aMeHe.

OueHka «neydosenemeopumenbHo» BBICTABISIETCA B TOM CIIydae, €CJIA CTYACHT JIEMOH-
CTpUpYET:

- IOBEPXHOCTHOE 3HAHUE TEOPETUYECKOT0 MaTepHalIa;

- HE3HAHHE OCHOBHBIX 3aKOHOB, MMOHATHH U TEPMUHOB Y4€OHOM JUCIMIUIMHBI, HEBEPHOE
OIIEpUPOBAaHUE UMU;

- rpyOble CTUJIMCTUYECKHE U PEUEBbIE OIIMOKH.

OueHka «yodoe1emeopumenvHo» CTaBUTCS CTYIEHTaM, KOTOpPBIE IIPU OTBETE:

- B OCHOBHOM 3HAIOT y4€OHO-IIPOrpaMMHBII MaTeprai B 00bEMe, He0OOX0IMMOM ISl Tpe-
cTosiiiel yueOnl U paboThI IO Ipodeccu;

- B 1I€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYpYy;

- B OTBETAX Ha BOIIPOCHI UMEIOT HAPYIIEHUS B MTOCIEI0BATEIBHOCTH H3JI0KEHHUS yueOHOTro
MaTepuaia, JEMOHCTPUPYIOT IOBEPXHOCTHBIE 3HAHUS BOIIPOCA;

- IMEIOT KpPaTKHE OTBETHI TOJIBKO B paMKax JIEKIIMOHHOT'O Kypca;

- IPUBOJAT HEYETKHE (POPMYITHUPOBKU OCHOBHBIX IMOHATHH U 3aKOHOB;

- IMEIOT CYIIECTBEHHBIE MOTPELTHOCTH U TPYObIe OIMOKU B OTBETE Ha BOIPOCHI.

OneHka «xopouto» CTaBUTCS CTyI€HTaM, KOTOPbIE MPU OTBETE:

- 00HapYXHBAIOT TBEPI0E 3HAHHE NMPOrPAMMHOI0 MaTepualla, KOTOPbIM M3JIaraloT cucTe-
MaTHU3UPOBAHO, MTOCJIEI0BATEIBHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HanOoJjee 3HaUuMYIO JI0MOJHUTENbHYIO JINTEPATYpY;

- JIOITyCKAOT OT/JEJIbHBIE TIOTPEIIHOCTH ¥ HE3HAYUTENIbHbIE OIIUOKY MPH OTBETE;

- B OTBETaxX HE JJOMYCKAeT CEPhE3HBIX OIIMOOK U JIETKO YCTPaHSET OTAENIbHbIE HETOUHOCTH
C TIOMOIIIBIO IOTIOJHUTENIBHBIX BOIPOCOB MPENOJaBaTENs.

O1eHKa «omauuHo» CTaBUTCS CTYJIEHTaM, KOTOpbIE IIPU OTBETE:

- 00HapyKUBAIOT BCECTOPOHHEE CUCTEMATUYECKOE U ITyOOKO€E 3HAaHHE IPOTrPAMMHOTO Ma-
Tepuana (3HaHUe OCHOBHBIX ITOHATUH, 3aKOHOB U TEPMUHOB y4eOHOM TUCLUIUIMHBI, yMEHUE OIle-
pUpOBaTh UMH);
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- M3JIAraloT MaTepuai JOTHYHO, TIOCIIEI0BATEIEHO, PA3BEPHYTO U YBEPEHHO;
- U3J1araroT MaTepHual ¢ J0CTaTOYHO YSTKUMHU (POPMYIUPOBKAMU, MTOITBEPKAAEMBIMHU I'pa-

¢dbukamu, b pamMu WA IPUMEpPaMU;

- BJIAACIOT HAYYHBIM CTHJICM PCUU;
- JEMOHCTPUPYIOT 3HAHHUE MaTCpHraia JICKL[I/IP'I, 0a30BBIX y‘le6HI/IKOB u HOHOHHHTCHBHOﬁ

JUTEPATYPHL.

~ow

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

4.2.1. Bonpochkl K IK3aMeHY:

Crparerus u TaKTHUKa 3alUThI CPeIbl OOUTAHHUS.

Knaccugukaius 0OCHOBHBIX MCTOYHHMKOB 3arps3HEHUIl U METOJO0B MepepaboTKH razoo0-
pa3HBIX, )KUJIKHUX U TBEPABIX IPOMBIIIEHHBIX OTXO/IOB.

TexHOreHHbIe 3arpsA3HEHUs OKpYXKaroIel cpeibl.

OCHOBHBIC TIPUHIIMIIBI CO3/IaHHS OE30TXOAHBIX U MAaJOOTXOIHBIX TEXHOJOTHHA C MCIOIb-
30BaHMEM MeMOpPaHHBIX METOJI0B (Ha IPUMEpPE CO3/IaHMsI 3aMKHYTBIX I10 BOJIE TEXHOJIOTU-
YECKUX LIMKJIOB IIPU MIPOU3BOJCTBE MOIUAPAMUIHBIX BOJIOKOH).

Kontpoas pH 1 MUKpOKOIMYECTB 3arpsI3HAIOIIMX BEIIECTB B aTMocdepe, ruapocdepe, Ju-
TOC(epe C UCIOJIB30BAHUEM CTEKJISIHHBIX U3MEPUTEIbHBIX 3JEKTPOJOB U CEIEKTUBHBIX
3JIEKTPOJIOB C HOHOOOMEHHOH MOBEPXHOCTBIO.

OcHOBHBIE IPUHIMIIBI XpOMATOIpaUUECKOro ONpPeesIeHUs MUKPOKOMIIOHEHTOB B razo-
BBIX, BOJIHBIX U BOJIHO-OPTaHUYECKUX pacTBopax. Vcnonap3oBaHne MEMOPaHHBIX METOJIOB
oOecrnieueHus 3a/laHHbIX 3Ha4eHU PH 3J110€HTOB.

MemOpaHHbIe METO/IbI pereHeparius abcopOeHTOB (Ha MpuMepe OYUCTKU BO3/yXa U Me-
TaHa OT AMOKCHUJIA CEPBI U YIIIEKUCIIOTo Irasa).

Mertonbl TepMHUYECKON HEUTpaau3allMyd OTXOJSIIUX I'a30B C HMCIOJIb30BAaHHUEM HaHO- U
MUKPOCTPYKTYPHUPOBAaHHBIX MEMOpaH ¢ KaTaJIUTHYECKOI COCTaBIISIIOIIEH.

Knaccuueckue u 31eKTpOXMMHUYECKHE OKUCIUTEbHO-BOCCTAHOBUTENIbHBIE METOBI 00€3-
BPEXKUBAHUSI TOKCUYHBIX IIPUMECEH C MCIOJIb30BAHUEM MEMOpaH (OKHCIEHHE KUCIIOpO-
JIOM BO3/1yXa, XJIOPUPOBAaHHUE, O30HUPOBAHHUE).

OuncTKa ¥ KOHIIEHTPUPOBAHUE PACTBOPOB, HEUTpaIU3aus KUCIOTHO-OCHOBHBIX CTOKOB,
pereHepanus abCOpOEHTOB U peKyIepanus TBEpAbIX 0TX0J0B (Ha mpuMepe nepepaboTku
IUTACTUKOBBIX OYTBHUIOK) METOAOM 3JIEKTPOINATHN3A.

[TepepaboTka CTOYHBIX BOJI MAaclIOKUPKOMOMHATOB, MPEANPUITUN HEPTSIHON U LEIUTo-
JI03HO-0YMaXHOH TPOMBIIIIEHHOCTH METOAAMU MUKPO- U YABTPaQUIbTPaLUH.
OO0patHbIif 0cMOC B KOOMHMPOBAHHBIX MEMOPaHHBIX METO/1aX epepadOTKU U 00E3BPEkKH-
BaHUS KUJIKUX PaJMOAKTUBHBIX OTXOJOB, U3BJICUCHUS U PEKYNEpAlUU TSHKEIBIX MeTasl-
JIOB.

bezorxoanbie u pecypcocOeperaroiye TeXHOJIOTUr

Baknelimue TUIIoBbIe SKO3alUTHBIE poliecchl. [locnenoBaTenbHOCT cTaquil pa3pa-
OOTKH TIpolIecca OUUCTKH.

Be3oTxoanbie u pecypcocOeperaromye TeXHOIOIMH UCTIONb30BaHUs BOJIbI B TEXHOCHEpE.
Konnenius 6e30TX0AHOr0 MPOU3BO/ICTBA.

[TpyHLIMIIBI COBEPIIEHCTBOBAHUS CYIIECTBYIOIUX ITPOU3BOJICTB.

bezorxoanbie u pecypcocOeperaroiye TeEXHOJIOTUN UCIOIb30BaHus BOJIBI B TEXHOC(hepe.
Tunosble cXeMbl OpraHU3alluy IPOU3BOACTBEHHBIX ITPOLIECCOB.

Baknelre TUITOBBIE SKO3aIUTHBIE MPOLECCHL. TEXHOIOIrMYECKUE, SKOJIOTHUYECKUE U
HYKOHOMUYECKNE TIPUHIUIIBL.

Craguu pa3paboTKH MPOLECCOB OUUCTKH C UCIOJIb30BAHUEM MEMOPAHHBIX TEXHOJIOTUH.
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4.2.2 IIpumep 3K3aMeHALIMOHHOI0 OMJieTa:

®egepanbHOe rocy1apcTBEHHOE 00pa3oBaTe/ibHOE YUpeKIeHne
BbICIIEr0 00Pa30BaAHUSA
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCHUTET)
Hamnpasnenue noarotosku 20.03.01 TexHnochepHas 6€301macHOCTh
[Tpoduib: Dkonoruyeckast 6€30MaCHOCTh
Kadenpa puznueckoit xumun
JucnnnimnHaa «MeMOpaHHbIe TEXHOJIOTHH B 00ecre4eHUH IK0JI0rHYecKoii 6e30I1acHOCTH»

DK3aMeHAMOHHBI oniteT Ne 1
1. Krnaccudukarusi OCHOBHBIX HCTOYHHUKOB 3arpsi3HEHUIN H METOJIOB TIepepaboTKH

ra3000pa3HbIX, KHUIKAX U TBEPABIX IPOMBIILICHHBIX OTXO0B.
2. besoTxomHbIe U pecypcocOeperaronme TeXHOIOTHH.

3aBenyromnuii kageapoit
II-p XMIM. HayK, mpodeccop B.W. 3a6omnorkuii

OneHouHble cpeACTBa /1JIsl UHBAJIUIOB U JIMIL C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3710PO-
Bbsl BBIOMPAIOTCS C yYETOM MX MHIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpy HeOOXOAMMOCTH UHBAIMIAM | JIULIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEOCTABIIAETCS JOMOJHUTEIbHOE BPEeMs JJIs IOATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBEJICHUH TPOIIEYPHI OIICHUBAHUS PE3yJIbTaTOB 00OYyUEHUSI WHBAINIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHIYAITbHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
Y MHBAJIUJOB IMpOLEAypa OLEHUBAHUS PE3yJIbTaTOB OOYUYEHHS MO JUCUUIUIMHE MOXET MPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa onieHUBaHUS Pe3YIbTATOB 00YUEHHSI MHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMU BO3-
MOYKHOCTSIMH 3/J0POBbS 110 AUCLUIUIMHE (MOYIIO) IPeyCMaTpUBAET MIpeJocTaBIeHue HHPopMa-
K B hopMax, alanTHPOBAHHBIX K OTPAaHHUEHHSIM UX 3I0POBbBS U BOCIIPHATHS HHPOPMAITUH:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B MleyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JInst an ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoi (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO ammapaTa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

5. IlepedyeHb OCHOBHO¥ M IONOJHUTEIbHON y4eOHOM JTUTEPATyPhI, HEOOXOAUMOM 1151
OCBOCHUS IMCHUIIMHBI (MOIYJIs1)
5.1 OcHoBHas JiuTEpaTypa:

1. Membpannas snexrpoxumust [ Tekcer] : yuebHoe mocoOue 11 00yqarouXxcs o OCHOBHBIM 00-
pa3oBaTeIbHBIM ITPOTPaMMaM BBICIIIETO 00pa30BaHMs YPOBHS OaKalaBpuaT M MarucTpaTypa 1o
HanpasneHussM noarorosku 04.03.01 u 04.04.01 / [H. A. Kononenko, O. A. [lemuna, H. B.
Jloza u nip.] ; M-Bo obOpaszoBanus u Hayku Poc. deneparuu, Kybauckuii roc. yu-1. — [2-¢ U3,
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uctp. u non.]. — Kpacunonap : [Kybanckuii rocynapctBennsiii yausepcurer], 2017. — 290 c. :
WI. - ABT. yKa3aHbl Ha 000poTe THT. JI. — bubmmorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Beenenue B MemOpannyto TexHosnoruto [ Tekct] : [yueOHoe mocobue]/ M. Mymuep
; mep. ¢ anra. A. FO. Anentsesa, I'. I1. SImmonbckoii ; moxn pen. B. I1. [yOsru. — M. : Mup,
1999. — 513 c. : un. — bubmmorp. B konre 1. — ISBN 5030031146. — ISBN 0792309790.

3. Jlapuonos, H. M. IIpomsiniuieHHast 5K0OJIOTHs [ DNEKTPOHHBIN pecypc] : y4eOHHUK U MPAKTUKYM
JUIs akagemudeckoro Oakanaspuata / H. M. Jlapuonos, A. C. PsOpieHkoB. — 2-¢ u3., nepe-
pab. u mom. — M. : FOpaiit, 2015. — 381 c. — https://biblio-online.ru/book/E7492A42-9F3E-
4872-AC6F-A1B11F2C17D5.

4. bynwikuna, T. A. IIporecchl 1 anmapatsl 3amuThl Tuapocepsl [ Teker] : yaeOHOe mocodue st
crynentoB By30B / T. A. bynbikuna, C. I'. EMenbsanoB. — M. : Akagemus, 2010. — 287 c. : ui. —
(Beicmee mpodeccronansHoe 0O0pazoBanue. 3amuTa OKpyKaromieil cpenbl). — bubmuorp. : c.
281-284. — ISBN 9785769565618.

5.2 JlonotHUTeIbHASI JINTEPAaTypa:

1. Beromkun, Anekcanap ['puropseBud. [Iporieccsl n anmapaThl 3alIUThl OKPYKAIOIIEH CPeIb
[Texcr] : yuebHOE mocoOue st cTyaeHToB By3oB / A. I'. Beromkun. — M. : Beiciias mkouna,
2008. — 639 c. : mn. — ([ns Beiciieil yueOHbIX 3aBeneHuid. OXpaHa OKpYyKawoIlIel Cpeabl). -
bubmuorp. : c. 633-635. — ISBN 9785060057621.

2. IlepBoB, Anekceii ['epmanoBuu. CoBpeMeHHBIE BHICOKOA(h(HEKTUBHBIE TEXHOIOTUU OYHCTKU
MUTHEBOW W TEXHUYECKOW BOJIBI C MPUMEHEHUEM MEeMOpaH: 0OpaTHBIN 0cMOC, HAHO(DHUITBTPA-
uus, yaptpadunstpanus [Texer] / A. T'. [lepsos. - M. : U3a-Bo Acccolmanuu CTpOUTENbHBIX
BY30B, 2009. — 231 c. : un. — (bubnuoteka HaydHbIX pa3padoTok u npoekroB MI'CY). - bub-
auorp. : c. 224-227. — ISBN 97859309369109.

Z[J'ISI OCBOCHU NUCHUIUIMHBI MHBAJIMAAMHU U JIMLIAMU C OTPaHUYCHHBIMH BO3MOKHOCTAMHA
3A0POBbA UMCIOTCA U3AaHW B OJICKTPOHHOM BHUIC B 3J'I€KTpOHHO-6I/I6J'II/IOT€‘~IHI)IX CHUCTEMaAx

«Jlanp» 1 «OpaiT».

5.3 Ilepuoguyeckne U3IAHUNA:

=

Kypnan “Green Chemistry”

2. Bcepoccuiickuii HAy9YHO-METOUYECKUH 1 WH(OPMAIIMOHHBIHN )KypHal "be3onacHoCTh B
TexHochepe"

Pedepatusnsiii xypHain (PXX) "Puck u 6e3omacHocTs"

NutepHer-xypHan "TexHonoruu rexHocepHoii 6e30macHoCTH"
(http://ipb.mos.ru/tth/index.html)

»ow

6 Ilepeuennb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn « MUHTEepHET»,
HEOOXOAMMBIX [IJIsl OCBOCHHUS IMCHUIIMHBI (MOLYJIs1)
Inekmponno-ouodnuomeunsvie cucmemut (I5C):
1 DBC OPAUT» https://urait.ru/
2 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
3. 3bC «BOOK.ru» https://www.book.ru
4
5

3bC «ZNANIUM.COM» www.znanium.com
3BC «JIAHb» https://e.lanbook.com
Ilpogheccuonanvnvie 6azvt Oannvlx
1.  Scopus http://www.scopus.com/
2. ScienceDirect https://www.sciencedirect.com/
3. Xypuans! uzgarenanscrsa Wiley https://onlinelibrary.wiley.com/
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4.  Hayunas snekrponnas 6ubnuoreka (HOB) http://www.elibrary.ru/

5. IlosHOTEKCTOBBIE apXMBBI BEAYIIUX 3allaJHBIX HAYYHbIX )KypHAJIOB Ha Poccuiickoil miar-
dopme nayunsix xypaaaoB HOMKOH http://archive.neicon.ru

6. HauwmonanbHas 3JeKTpoHHas OuOIMOTEeKa (HOCTYI K DIEKTPOHHOUW OMONHMOTEKe nuccepra-
it Poccuiickoit rocymapersennoi ouomuoreku (PT'B) https://rusneb.ru/

7. Ilpesunenrckas oubaroreka um. b.H. Enprna https://www.prlib.ru/

8.  basza mannpix CSD Kem0Opumkckoro nenrpa kpucramrorpadpudeckux ganaeix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

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

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

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

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

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

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

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

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

17. YuuBepcurerckas unpopmaironnas cucrema POCCUSA  http://uisrussia.msu.ru

Hugpopmayuonnsie cnpasounsvie cucmemol
1. KoncynbranT Ilntoc - cripaBoyHast mpaBoBasi cucteMa (J0CTYII 0 JIOKaIbHOM CETH ¢ KOMITh-
I0TEPOB OMOJIMOTECKN )

Pecypcuot c60000H020 0ocmyna
1. KubepJlenunka http://cyberleninka.ru/;
2. AMmepukaHcKas nmaTeHTHas 0a3a naHHbIX http://www.uspto.gov/patft/
3. MuHuctepcTBO HayKH M BbIciiero oopaszoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;
4. ®enepanbHblii mopran "Poccuiickoe oopasoBanue” http://www.edu.ru/;
5. Hudopmanumonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;
6. Enunas xoyutekius mudpoBbix o0pa3oBaTenbHbIX pecypcos http://school-collection.edu.ru/ .
7. TIpoekt I'ocynapcTBeHHOr0 HHCTUTYTA pyccKoro sizbika uMeHu A.C. ITymkuna "OGpa3oBa-
Hue Ha pycckom" https://pushkininstitute.ru/;
8. CnpaBouHO-HH(pOpMAMOHHKIN mopTan "Pycckwuii si3p1k" http://gramota.ru/;
9. Cnyx0a TeMaTHYECKHX TOJIKOBBIX ciioBapei http://www.glossary.ru/;
10. CnoBapu u sHnmKIONexuu http://dic.academic.ru/;
11. O6pa3oBatenbHbli moptan "Yueda" http://www.ucheba.com/;
12. 3akonomnpoekT "O6 obpasoBanuu B Poccuiickoit denepannu". Bonpockl v 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy_i_otvety
13. XKypnan "Dxonorus u xu3sp" http://www.ecolife.ru
14. Xumwnueckas nHdopmanmonHas cetb. http://www.chemnet.ru
15. T'ocynapcTBeHHas ny0anyHas HayuyHo-TexHudeckas oubnuoreka (I'TIHTB)
http://www.gpntb.ru/
16. http://www.ecolife.ru Xypuan "Dxonorus u Ku3Hp"
17. http://www.chemnet.ru Xumuueckast uapopmMaroHHast CETh
18. http://ipb.mos.ru/ttb/index.html Mureprer-xypHan "TexHomornu TexHOCPEpHOI Oe30macHo-
ctu"
19. http://econavt.ru/instrukcii-po-ohrane-truda/dokumenty - baza HopMaTHBHBIX JOKYMEHTOB IO
OXpaHe TpyJa.
20. http://gostexpert.ru - Exnnas 6a3a rocroB PO
21. http://www.fips.ru - deaepanbHblii HHCTUTYT MATEHTHONH COOCTBEHHOCTH
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http://www.fips.ru/

22. http://www.viniti.msk.su/ - BcepoccuiiCKHil MHCTUTYT HaYYHOW M TEXHUYECKON MHGBOPMAIIUU
(BUHUTU)

23. http://www.icsti.su/portal/index.html - MexayHapoaHbIi IEHTP HAYYHOW M TEXHUYECKON UH-
dbopmarmn (MIIHTH)

24. http://lwww.vntic.org.ru/ - Bcepoccuiickuii Hay4HO-TEXHUYECKUH MH(OOPMAIMOHHBINA LIEHTP

(BHTHIT)

25. http://www.gpntb.ru/ - CocynapcTBeHHast myOInYHAsS HAYYHO-TEXHUYECKas OMOInOTeKa
(C'TIHTB)

26. http://www.uspto.gov/web/menu/search.html - Baza nannbix natentos CIIA

27. http://www.epo.org/searching/free/espacenet.html - basa ganubix narenro 6onee 70 crpan
MHpa

28. http://www.i-r.ru/ - sxypuan "M3o00peratens u paruoHaiuzaTtop”

29. http://www.intelpress.ru/ - xxypuan "UHTemiekTyaapHas COOCTBEHHOCTD"

30. http://patents-and-licences.webzone.ru/index.html - sxypuan «IlaTeHTBI U JTUIIEH3UN

31. http://www.patentinfo.ru/ - sxypHaain «IlaTeHTHBIN TOBEPEHHBII)

32. http://www.tehlit.ru/1lib_norma_doc/6/6965/index.htm Meromuueckie pekOMEHAAIMH 10
orieHKe (O PEKTUBHOCTH HHBECTUIIMOHHBIX MIPOEKTOB (BTOpas penakius) (opuuaibHOe 13-
JaHWEe yTBEpKAeHO MuHHCTEpcTBOM SKOHOMUKN P®D, MunuctepcrBoMm ¢punancos PD, ['ocy-
JAPCTBEHHBIM KOMUTETOM P® 10 CTPOUTENIbHOM, apXUTEKTYPHON ¥ KHIIUIIHOM MOJUTHKE OT
21.06.1999 r. Ne BK 477), M., Oxonomuka, 2000 r.

Coocmeennuvle r1eKmpoHHble 00pazoeameibHbvle u uHGopmayuonnwie pecypcol Kyol'y
1.  OnextpoHHbIH KaTanor Hayunoit 6ubnuorexku KyoI'y
http://megapro.kubsu.ru/MegaPro/Web

2. DnexrponHas Oubmuoreka TpyaoB yueHbx Kyol'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpenia MOIYJIBHOTO TUHAMUYECKOTO 00y4eHus http://moodle.kubsu.ru

ba3a y4eOHBIX T1aHOB, Y4eOHO-METOANYECKUX KOMILIEKCOB, MyOIUKaIuil 1 KoH(epeHII it
http://infoneeds.kubsu.ru/

5. bubmuoteka nHGOPMAIMOHHBIX pecypcoB Kadenpsl HH(HOPMALIMOHHBIX 00pa30BaTEIbHBIX
TeXHOJ0Tu# http://mschool.kubsu.ru;

6. DnekrpoHHbIii apxuB gokymeHToB KyoI'Y _http://docspace.kubsu.ru/

7. DneKTpoHHBIE 00pa3oBaTENbHBIC PeCypchl Kadeapsl HHOOPMAITMOHHBIX CUCTEM M TEXHOJIOTHI
B oOpazoBanuu KyOI'Y wu HayuyHo-meroamyeckoro sxypHaia "IIKOJIBHBIE TOJbI"
http://icdau.kubsu.ru/

w

>

7 MeToanyeckue ykazaHus 1J1si 00y4aroUXCsA 110 0CBOCHHIO JHCHMIIIMHBI (MOIYJIs1)

OCHOBHBIM BHUJIOM ayJUTOPHOW pabOThI CTYIEHTOB SIBJSIOTCS JIEKLMOHHBIE U CEMUHAp-
CKHE 3aHATHUS.

CemuHapckue 3aHSTHS CIYXaT Ui 3aKpPEIUIEHUS M3YyYEHHOIO Marepualia, pa3BUTHUS
YMEHUH U HaBBIKOB MTOJTOTOBKH JIOKJIAJI0B, COOOIIECHH, TPUOOPETEHUS ONbITa YCTHBIX ITyOIHY-
HBIX BBICTYIUIEHUHN, BEACHUSI TUCKYCCHH, apTyMEHTAIIMK U 3alllUThl BHIABUTAEMBIX MOJIOXKEHUH, a
TaK)Ke NIl KOHTPOJIS MPENOoJaBaTelIeM CTENEHHM MOATOTOBIEHHOCTH CTYIEHTOB 10 M3y4aeMoOu
JTUCIUIINHE.

Cemunap npezmnonaraet cBoOOOIHbIM 00MeH MHEHUAMU o U30paHHoi TemaTke. OH HaUM-
HAETCsl CO BCTYIMUTEIBHOIO CJIOBA MpernojaBaTelis, GOopMYyIUPYIOLIETro Leidb 3aHATHS U XapaKTe-
PHU3YIOLIET0 ero OCHOBHYIO NMpoOJIeMaTHKy. 3aTeM, KaK MpaBUIIO, 3aCIyIIMBAIOTCS COOOLICHHS
cTyneHToB. OOCyKIeHre COOOIIEHUSI COBMEIIAETCSl C PACCMOTPEHNEM HAaMEUYEHHBIX BOIPOCOB.
Coo01enus, mpearnoiaraloue aHaIu3 MyOoIMKauii o OTAEIbHBIM BOIIPOCAM CEMUHApa, 3aciy-
HIMBAIOTCS OOBIYHO B cepeuHe 3aHTus. [loompsieTcs BbIIBIKEHUE U 00CYKICHHUE alIbTePHATHUB-
HBIX MHEHUH. B 3aKIII0YMTEIHHOM CIIOBE MPEIOIaBaTeNb MOABOJUT UTOTH 00CYKICHUS U O0bSIB-
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JISIET OLIEHKH BBICTYMABIINM CTYAEHTaM. B 1es1X KOHTPOJIs MOATOTOBIEHHOCTH CTYIEHTOB U MPH-
BUTHSI UM HABBIKOB KPaTKOTO MUCbMEHHOTO U3JIOKEHMSI CBOMX MBICIIEH IMPEnoaaBaTelib B X0JIe
CEMHUHAPCKUX 3aHSATUI MOXKET OCYIIECTBIATh TEKYIINI KOHTPOJIb 3HAHUI B BUJI€ YCTHOTO OIpoca
VI TIMCbMEHHBIX TIPOBEPOYHBIX padoOT.

[Ipu moAroToBKe K CEMUHAPY CTYIEHTHI UMEIOT BO3MOKHOCTh BOCIIOJIb30BATHCSI KOHCYIIb-
TauusiMu npenojaBaresns. KpoMme ykazaHHBIX TeM CTYJEHTHI BIIpaBe, M0 COTJIACOBAHUIO C MPEMNO-
JaBaTelieM, U30MpaTh U IPYrue UHTEPECYIOLIUE UX TEMBI.

KauecTBo yueOHOM paOOTHI CTYICHTOB MIPETOJaBaTEb OIICHUBAET B KOHIIE CEMUHAPA, BbI-
CTaBJIsIs B pabouMii s)KypHai Tekymue oleHKU. CTyIeHT UMEeT PaBO 03HAKOMHUTHCS C HUMHU.

MeToanka HanMcaHus pedepaToB U J0KJIAI0B

Leabio Hanucanus pedeparoB SBISETCS:

- IPUBUTHE CTYIACHTAM HABBIKOB OMOIMOTrpauuecKoro moucka HEOOXOIUMOHN JUTepa-
Typhbl (Ha OyMaKHBIX HOCUTEIISIX, B 9JIEKTPOHHOM BHJIE);

IIPUBUTHE CTYAECHTAM HaBBIKOB KOMIIAKTHOT'O M3JI0KEHHSI MHEHUS aBTOPOB U CBOETO CYXK/IEHHUS 110
BBIOpaHHOMY BOIIPOCY B MUCHbMEHHOHN (hopMe, HAyYHO TPAMOTHBIM SI3bIKOM U B XOPOILIEM CTHIIE;

- IpuoOpeTeHNe HaBbIKA IPaMOTHOTO O()OPMIICHHUS CCHIJIOK Ha UCTIONb3YEMbIE HCTOYHUKH,
MPaBUIILHOTO HUTUPOBAHUS aBTOPCKOTO TEKCTA;

- BBISIBJICHHE U Pa3BUTHUE y CTYJIEHTa HHTEPECa K OIPEJIEIICHHON Hay4YHO! U MPaKTUYECKOM
npobiieMaTuke ¢ TeM, 4TOObI HCCIeI0BaHNE €€ B AalIbHEUIIEM MPOJ0JKAIOCH B MOJATOTOBKE U
HaIMCaHUM KYPCOBBIX U AUIIJIOMHOW Pa0OTHI U NANTBHEHIINX HAYYHBIX TPYAaX.

OcHoBHbIE 32/1a4M CTY/ICHTa IPU HaNUcaHUM pedepara:

- C MAaKCUMAJIBHOH TTOJIHOTOM HCIIOJIb30BATh JIUTEPATYPY 1O BHIOPAHHOU TeMe (KaK PeKo-
MEHAYEMYIO, TaK U CAMOCTOSATEIHHO MOJ00PAHHYIO) AJIs MPABUIHLHOTO TOHUMAHHS aBTOPCKOH T0-
3UILNY;

- BepHO (0e3 MCKaKeHMsI CMBICIIA) epelaTh aBTOPCKYIO MO3UIIUIO B CBOEH padoTe;

- YSICHUTBD J1J151 c€0s1 ¥ U3JI0KUTh IPUUUHBI CBOETO COTJIACHs (HECOTIIACHs) C TEM UJTU UHBIM
aBTOPOM I10 IaHHOW Tpobieme.

TpeOoBaHus K coiepkaHuI0 pedpepara:

- MaTepual, UCI0JIb30BaHHBIHN B pedepaTe, 10JKEH OTHOCUTCS CTPOTO K BEIOPaHHOH TeMe;

- HE0OXO0/IMMO U3JI0KUTh OCHOBHBIE aCIIEKThI MMPOOJIEMBbI HE TOJBKO I'PaMOTHO, HO U B CO-
OTBETCTBHUHU C TOW WJIM UHOM JTOTUKOH (XPOHOJIOTUYECKOM, TEMATHUECKOM, COOBITUIHHOM U Ap.)

- IIPY U3JI0KEHUH CIIEAYEeT CIPYNIUPOBATh UI€U Pa3HbIX aBTOPOB M0 OOIIHOCTH TOYEK 3pe-
HUS WY 11O HAYYHBIM LLIKOJIaM;

- pedepaT HOMKEH 3aKaHYMBATHCS MOABEICHUEM UTOTOB MPOBEACHHOW UCCIEA0BATEIBCKOM pa-
OOTHI: coiep)kaTh KpAaTKUi aHAIN3-000CHOBaHHME NMPEUMYIIECTB TOM TOUKHU 3pEHUs M0 paccMmar-
pUBAaEMOMY BOIIPOCY, C KOTOpOW BrI conumapHsI.

Crpykrypa pedepara.

1. Haunnaercs pedepat ¢ TUTYJIBHOTO JIUCTA.

Obpa3zer; oopMIIeHUS TUTYIBHOTO JIUCTA JUIs pedepaTa MpUBeIeH B (POHIE OLIEHOUHBIX CPEICTB
110 JaHHOM ITUCIUININHE.

2. 3a TutynapHBIM JUCTOM ciaenyeT Conepxanue. Coaepxkanue - 3To 1aH pedepara, B Ko-
TOPOM KaKJIOMY pa3Jeiny JOKEH COOTBETCTBOBATh HOMED CTPAHUIIBI, HA KOTOPOM OH HAXOAMTCS.

3. Tekcrt pedeparta. OH 1eIUTCS HAa TPU YACTH: BBEJCHHUE, OCHOBHAS YacTh U 3aKIIOUEHHE.

a) Beenenue - pazmen pedepara, MOCBAIMIEHHBIN TTOCTAHOBKE MPOOIEMBI, KOTOpast Oyer
paccMaTpuBaThHCS 1 0OOCHOBAHHUIO BEIOOpA TEMBI.

6) OcHOBHAas 4acTh - 3TO 3B€HO pabOThl, B KOTOPOM IOCJIEIOBATENbHO PACKPHIBAECTCS BbI-
OpanHas Tema. OCHOBHAs 4aCTh MOXKET OBIThH IpeJICTaBlIeHa KaK IIeJIbHBIM TEKCTOM, TaK U pasJie-
neHa Ha ryaBbl. [Ipu He0OX0aMMOCTH TEeKCT pedepaTa MOKET AOMOIHATHCS WIUTIOCTPALlUsIMU, Ta0-
JHLaMu, rpadukaMu, HO UMH HE CIIeAyeT "meperpyxarb' TEeKCT.

B) 3aKiII0oueHue - JaHHBIN pa3aen pedeparta AOHKEH ObITh MPEACTaBIEH B BUJIE BHIBOJIOB,
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KOTOpBIE TOTOBATCS HAa OCHOBE MOATOTOBJIEHHOTO TEKCTA. BBHIBOABI JOKHBI OBITH KPAaTKUMHU U
4eTKUMU. TakxKe B 3aKIIFOYCHUH MOXXHO 0003HAYUTh POOIEMbI, KOTOPHIE "BBICBETHIIUCH" B X0/1€
paboThl Haj pedepaTom, HO HE OBLITM PACKPBITHI B paboTe.

4. Cnucok nureparypbl. B 1aHHOM criMcKe Ha3bIBAIOTCS KaK T€ MCTOYHUKHU, HA KOTOPBIE
CCBIJIAeTCsl CTY/ACHT MPH MOATOTOBKE pedepara, Tak U BCEe MHbIC, U3YUYEHHBIE UM B CBSI3U C €rO
MOJArOTOBKOM. B paboTe MOKHO OBITH MCIONB30BAHO HE MEHEE 5 pa3HBIX UCTOUYHUKOB. Pabora,
BBITMIOJTHEHHASI C HCIIOIb30BaHUEM MaTepuaia, COIepPKalerocss B OJHOM HayYHOM UCTOYHHKE, SB-
JsIeTCsl IBHBIM IJIaruatoM U He npuHuMaetca. Odopmiienne Crucka JIMTepaTyphl JOJKHO COOT-
BETCTBOBaTh TpeOoBaHUsIM OmOImMorpaduueckux crannaptoB (cMm. Odopmienue Crucka UCTOY-
HUKOB U JINTEPATYPHI B (POHIE OLIEHOYHBIX CPEICTB).

O0beM U TeXHUYECKHE TPeOOBaHUS, PeAbsABJIsieMble K BbINOJHEHUIO pedpepara.

Pedepar nomken ObITh HAOpaH Ha KOMITBIOTEPE U pacrieyaTaH, B BHJIC HCKIIOUEHUS MOYKET
OBITH CIIaH PYKOMHCHBIN BapuaHT. B mocienneM ciaydyae padorta JokHA ObITh HAKMCAaHA YETKUM
NOHATHBIM TIoYepKoM. Ha Bcex cTpanuiax paboThI CrpaBa ClieAyeT OCTaBUTh TOJIS MO 25 MM IS
MOMETOK M 3aMeuaHHil mposepstomiero mnpernogasatens. O0beM paboThl J0KEH ObITh, Kak mpa-
BUIIO, HEe MeHee 12 u He Gonee 20 crpanun. Pabora momkHa BeIMOMHATHECS 12-14 keriem uepes
uHTEepBai 1.5, pa3Mepbl OCTaBISIEMbIX MOJICH: JIeBOE - 25 MM, IpaBoe - 25 MM, HIKHee - 20 MM,
BepxHee - 20 MM. CTpaHHIIBI TOJHKHBI OBITH IPOHYMEPOBAHBI.

PaccTosnue Mexny HazBaHHWEM 4YacTu pedepaTa WU TIaBbl U MOCIEAYIOIUM TEKCTOM JOHKHO
OBITH PaBHO TpeM MHTepBaiaM. Ppasbl, HAYMHAIONINECS C "KpacHOH" CTPOKH, Ie4aTaroTcs ¢ ad-
3allHBIM OTCTYIIOM OT Hauajua CTPOKH, paBHBIM 1.25 cM.

[Tpu uuTHpOBaHUU HEOOXOAUMO COOMIOAATH CIENYIOIIME [TPaBUIIa:

- TeKCT LUTAThl 3aKII0YAETCS B KaBBIYKU U MPUBOAUTCA 0e3 M3MeHeHul, 6e3 Mporu3BOJIb-
HOT'O COKpalIeHMsI IUTUPYEMOro (parMenTa (IpoIycK CJIOB, IPEAI0KEHUIN WiIn ab3aleB JoIyc-
KaeTcsl, €ClIi He BIICYET MCKaXKEHUS BCero (pparMeHTa, 1 0003HauYaeTCsi MHOTOTOYHUEM, KOTOPOe
CTaBUTCS HA MECTE MPOIMYCKa) U 0€3 UCKaKEHUs CMBICTIA;

- KaXJ1as nuTaTa JI0JHKHA COMPOBOXK/IATHCS CCHUIKOW HAa MCTOYHUK, OMOIMorpaduueckoe
OTHMCaHuEe KOTOPOTO JOJDKHO MPUBOIUTHCS B COOTBETCTBUHU C TpeOOBaHMSIMH OuOimmorpadude-
CKUX CTaHJIapTOB.

Joxuaj (ycTHoe coolieHue) o pedepary npeactapisieT coooil kpaTkoe (5-7 MUH) U3J10-
JKEHHME CYTH BBIIIOJHEHHOW paloThl, CONMPOBOXKIAIOIIEeCs KOMIbIOTepHOU npe3zeHTanuei. [lo-
CIIEIHSAS TOJDKHA BKJIHOYATh He Ooiee 12-15 cialinos.

ITpu npoBepke pedepara npenojaBaTeneM OLlEHUBAIOTCS:

— 3HaHMe (AaKTUUYECKOTO MaTepuasa, YCBOCHUE OOLIUX MpPEJCTaBICHUH, MOHATUH IO TeMe
pedepara, a Takxke 10 U3y4yaeMOU AUCITUIUINHE;

— CootBeTcTBHE MEXY TEMOH U COZiepKaHHeM pedepara.

— Crenenb 000CHOBaHHOCTH apryMEHTOB U OOOOIIEHUH, JIOTHYHOCTh U MOCJIEI0BATENb-
HOCTb M3JI0KEHMSI MaTepuaia, KOppeKTHOCTh apryMEHTAllUU, XapaKTep U JOCTOBEPHOCTh
IPUMEPOB, CITIOCOOHOCTH K 0000IIEHNUIO, IIUPOTA KPYro3opa aBTopa.

— Hcnone3yemble TUTEpaTypHble HCTOUHUKH.

— Kynbrypa nucbMeHHOTr0 U310KEeHUs 1 0(OPMIICHHS MaTepHraa.

— YMeHue 4€TKO U JIOTUYHO JIOJOKHUTh OCHOBHBIE PE3yJIbTaThl paboThI;

— KauecTBo 1 HH)OPMATHUBHOCTH WIUTIOCTPALMOHHOIO MaTepHaa,

— VYMeHHe rpaMOTHO, YETKO OTBEYaTh HAa BOIIPOCHI U BECTH apryMEHTHPOBAHHYIO UCKYC-
CHIO.

[TonroroBka HAY4YHOI0 J0KJIA/Aa BHICTYIAET B KAUeCTBE OJIHOM U3 BayKHEHIINX (opM ca-
MOCTOSATENbHOM pabOThI CTYJCHTOB.

Hayunplii qoK1aa peAcTaBisieT cO00M HCCleIOBaHNE IO KOHKPETHOM MpobiemMe, U3J10-
JKEHHOE TIepe]l ayAUTOPUEN CITyLIaTEIICH.

PaboTa no noaroToBke JOKJIaa BKIOYAET HE TOJIBKO 3HAKOMCTBO € JIMUTEPATYPOH IO U3-
OpaHHO# TeMaTHKe, HO U CAMOCTOSITEIbHOE U3yUEHHUE OIpeesIeHHBIX BOpocoB. OHa TpedyeT oT
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CTYJICHTa YMEHUS MPOBECTU aHAINU3 U3y4aeMBbIX BOIPOCOB, CIIOCOOHOCTH HATJISAHO MPEACTABUTh
UTOTH IPOJICTAHHOW PabOThI, M YTO OUYEHb BAKHO — 3aMHTEPECOBATHh AyJUTOPUIO PE3YJIbTaTaMU
cBoero uccienaoanus. CienoBaTenbHO, MOArOTOBKA HAYYHOTO JI0KJIaaa TpeOyeT onpe/iesieHHbIX
HAaBBIKOB.

[ToaroroBka Hay4yHOTO JTOKJa/1a BKJIFOYAET HECKOJIBKO 3TAllOB pabOTHI:
1. BeiOop TeMbI HAYYHOTO JTOKJIA/Ia;
2. [ToxGop maTepuaios;
3. CocraBiienue 1miaHa qokjiaaga. Pabora Hax TEKCTOM;
4. OdopmiieHre MaTepUajIoB BBICTYIUICHUS;
5. IloaroroBka K BBICTYIIJIEHUIO.

CTpyKTypa U colep:kaHHe JOKJIa1a

BBenenue - 370 BCTynuTeNbHAs YaCTh HAYYHO-HCCIIEI0BATEIbCKON pabOThl. ABTOP J0JI-
JKEH MPUIIOKHUTH BCE YCHIIUA, YTOOBI B 3TOM HEOOJIBIIOM 110 00BbEMY pa3jiesie MOKa3aTh aKTyallb-
HOCTb TE€MBI, PACKPBITh IPAKTUYECKYIO 3HAUUMOCTb €€, OTPEAEIUTh LEJIN U 33Ja4u IKCIEpU-
MEHTa UJTU ero (parMeHTa.

OcHoBHas yacTh. B Hell pacKkpbIBaeTCs coiepKaHue JOKIaa.

Kak nmpaBuiio, 0cHOBHAsl 4aCTh COCTOUT U3 TEOPETUUYECKOTO U MPAKTHUECKOTO Pa3/iesioB.

B teoperuueckoM paszeiie pacKpbIBalOTCS UCTOPUS U TEOPUS UCCIIETyEMON TPOOIIEMBI,
JAeTCsl KPUTUYECKUH aHaU3 JIUTepaTyphl U MOKA3bIBAIOTCS MMO3ULIMU aBTOPA.

B npaktudeckoM paszzeiie u3aaratorcs METOoJIbl, X0/, U PE3yJbTaThl CAMOCTOSTEIILHO
MIPOBEJICHHOTO SKCIIEPUMEHTa WK (pparMeHra.

B ocHOBHO# yacTi MOTYT OBITh TaK)K€ MPEACTABICHBI CXEMBI, TUATPAMMBbI, TAOJIUIIBI, PUCYHKH H
T.J.

B 3akirouenun conepikarcs UTOTM pabOThI, BBIBOJIBI, K KOTOPBIM IPUILIEN aBTOP, U PEKO-
MeHJalNU. 3aKII0UYEHUE T0KHO ObITh KPaTKUM, 00s3aTebHBIM U COOTBETCTBOBATH ITOCTABIICH-
HBIM 3a/1a4aM.

CnHcok UCNoIb30BaHHBIX UICTOYHUKOB MPEACTABISAET CO00M MepeueHb UCTIOIb30BAHHBIX
KHUT, cTaTel, (haMUITUU aBTOPOB MPUBOJISTCS B ali()aBUTHOM TMOPSIKE, TIPU 3TOM BCE UCTOUHHUKHU
JAIOTCS TOJ] O0IIel Hymepalueil TuTepatypbl. B HCXOIHBIX JAHHBIX UCTOYHUKA YKA3bIBAIOTCS
(dbamMuIMs 1 MHUIUANIBI ABTOPA, Ha3BaHUE PadOThI, MECTO U T'OJT U3/1aHUS.

[TpunoxxkeHue Kk JOKJIaTy OPOPMIISIFOTCS Ha OTAETBHBIX JINCTaX, IPUUEM KaxkI0€ TOJKHO
MMETh CBOW TEMaTHUECKUN 3arojIOBOK U HOMEP, KOTOPBIN MUIIETCS B IPABOM BEPXHEM YTIIY,
Hanpumep: «[Ipunoxenue 1».

TpedoBaHus K 0(pOPMIICHHUIO JOKJIAAA

O0beM nokiiaga MOXKET KoliebaTbes B Mpeenax S5-15 nmeyaTHbIX CTpaHMUIL, BCE MPHUIIOKE-
HUS K paboTe HE BXOJAT B €€ 00BbEM.

Jlokiian nosmkeH ObITh BBIIIOJIHEH TPAMOTHO, C COOIOIEHUEM KYIbTYPhI H3TI0KEHUS.

O06s13aTeNbHO AOKHBI UMETHCS CChUIKU Ha MCIONb3YyEeMYIO JUTepaTypy. JlomkHa ObITh
co0uTro/IeHa Mocie10BaTeIbHOCTh HaMCaHusl Oubnuorpaduyeckoro anmapara.

Kpurtepun oueHku a1okjiaga

- aKTyaJIbHOCTh TEMbI HCCIIEIOBAHNUS;

- COOTBETCTBHUE COJIEPKAHUS TEME;

- TIyOuHa TpopaboTKU MaTepuaa; MPaBUIHLHOCTh U MOJTHOTA HCIIOIh30BAHMS HCTOYHHU-
KOB;

- COOTBETCTBUE O(hOPMIICHHUS JJOKIIaa CTaHJapTaM.

[To ycmoTpeHuto npernoaaBatest T0KIalbl MOT'YT ObITh MPECTABIIEHBI Ha CEMUHApax,
HAYYHO-TIPAKTUYECKIX KOH(MEPEHIIHSIX, a TAK)Ke UCTIONh30BaThCS KaK 3aueTHbIC PabOTHI 1O
IIPOWIEHHBIM TEMaM.

8 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHi, UCMOJb3yeMbIX MPH OCYLIECTBJIEHUH
00pa30BaTeILHOIO MpPoIecca Mo TUCIUNIHHE
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[Tpu npoBeneHNH JTEKIIMOHHBIX M MPAKTUICCKUX 3aHATUH MCHOJIB3YIOTCS MYJIbTUMEINN-
HBIC MTPE3CHTAIIHH.

Jliist morcka HHPOPMAILIUK TIPH TIOJTOTOBKE K TEKYIIEMY U TIPOMEXYTOYHOMY KOHTPOJIIO
HeoOXxoauMo Hanmrune kommbioTepa ¢ Web Opaysepom, noakirodeHHoro K cet "UuTtepHet” ¢ o-
CTYIIOM K TIOMCKOBBIM CHCTEMaM OOIIero Ha3HAYCHUSI.

8.1 llepeuenb HE0OXOAUMOT0 MPOTPAMMHOI0 O0ecTeYeHust

1. Microsoft Windows
2. Microsoft Office

8.2 IlepeyeHb He0OXO0AUMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM H COBpPEMEH-

HBIX IPo¢ecCHOHAIBbHBIX 0a3 JTaHHBbIX:

1. Enunas 6a3a rocros P® http://gostexpert.ru/

2. ba3a HOpMaTHBHBIX JOKYMEHTOB I10 OXpaHe Tpya
http://econavt.ru/instrukcii-po-ohrane-truda/dokumenty

3. ®denepanbHBIi HHCTUTYT MAaTEHTHOM coOcTBeHHOCTH http://www.fips.ru/

4. TlomHoTekcroBas Hay4dHas Oa3a JaHHBIX MEKIyHAPOJIHOTO H3maTeancTBa Elsevier
http://www.sciencedirect.com

5. MynerumucuuiuimHapHas pedeparuBHO-oubmorpaduyueckas 6a3a nanueix MaCTHTYTA
HayuHoit nuadopmaru CILA http://apps.webofknowledge.com/

6. Scopus (SciVerse SCopus) MyabTHIUCHHUILIMHAPHAS OnOIHorpaduueckas u pedeparuBHas
0a3a IaHHBIX, CO3/IaHHAs U3aTeNIbCKON Kopropauuei Elsevier www.scopus.com

7. TocynapctBenHas myOnn4Has HaydHO-TexHHYeckast onodmuoreka (I'TIHTB)
http://www.gpntb.ru/

8. Cnpasouno-npaBoBas cucrema «KoncynpranT [Inrocy» (http://www.consultant.ru)

9. ®denepanpHas rocyaapcTBeHHas MHQopMalroHHas cuctema «HarmoHanbHas SIEKTpOHHAS
oubnmoTeka» https://H30.pd

10. Bba3a nannbix Hayunoii snexrponHoit 6n6mmorexku eLIBRARY.RU https://wwwe.elibrary.ru

11. baza OTKpBHITBIX JaHHBIX MUHHCTEpCTBA TpyAa U  CONHAIbHOM 3ammuThl PO
https://rosmintrud.ru/opendata

12. ba3a nanHbIX Tpo(hecCHOHATBHBIX CTAaHIAPTOB MUHHUCTEPCTBA TPY/Ia M COIUATBHOMN 3aIIUTHI
P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

13. Ba3bl taHHBIX MUHHCTEPCTBA SKOHOMHYECKOTO pa3Butus PD http://www.economy.gov.ru

14. OdunmanpsHeiii caliT @enepalbHOTO areHTCTBA MO0 TEXHUYECKOMY PEryJIMpOBaHUIO0 U METPO-
noruwu http://protect.gost.ru/

9 MarepuajbHO-TeXHU4YECKasi 0a3a, HeoOXoqUMAasi JJIsl OCYLeCTBJIeHUsI 00pa3oBa-
TeJLHOI'0 MPoIecca Mo JUCHMUILINHE

MarepuaibHO-TEXHHYECKOE 00eCIIeueHne TUCITUTIITNHEI U

No Bua pabor
OCHAII[EHHOCTD

1. Jlexmmonnsbie 3anstus | Jlekunmonnas ayautopus (ayn.234c, 126¢, 322¢, 422¢), ocHa-
IIEHHAs MPE3eHTAMOHHON TeXHUKOH (IPOEKTOp, IKpPaH, KOM-
MBIOTEP/HOYTOYK) U COOTBETCTBYIOIIMM MPOrPaMMHBIM o0ec-
MIEYEHUEM.

2. Cemunapckue 3anatusi | Ayautopus (416¢), ocHaleHHas TPE3CHTAIMOHHON TEXHUKOM
(IpoeKTop, FKpaH, KOMIBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM
IPOrpaMMHBIM 00€CIIEYEHUEM.

3. ['pynnoBeie  (uHauBH- | JlekiimoHHas ayauTopus ¢ Jockou (422c, 416¢, 322¢)
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ZyaJIbHbIE) KOHCYJIbTa-
U1

Texkymuii  KOHTpPOJIb,
IIPOMEKYTOUYHAs aTTe-
crauus

Jleknmonnas ayauropus ¢ qockou (422c, 416¢, 322c¢)

CamocrosTenpHas pa-
oora

Kab6uner mist camocrositensHoit padotsl (aya. 400c, 401c, 431c,
329c), ocHALICHHBIM KOMIBIOTEPHOW TEXHUKOH C BO3MOXKHO-
CTBIO MOJAKIIIOUCHUS K ceTh «MHTepHeT», mporpaMMoi SKpaH-
HOTO YBEJIMYEHUS U 00ECMIEYCHHBIN JOCTYIIOM B 3JIEKTPOHHYIO
WH(OPMAIMOHHO-00pa30BaTEIbHYIO CPey YHHBEPCUTETA.
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Ilpunoscenue 1
IIpumep odopmienus pedepara
MUHUCTEPCTBO HAYKU U BBICIHEI'O OBPA3OBAHUA POCCUNCKOU ®EAEPALINN
denepanpHOE TOCYyJapCTBEHHOE OFOJDKETHOE 00pa3oBaTeIbHOE YUPEKICHHE
BBICHICTO O6paSOBaHI/IH

«KYBAHCKHH 'OCYJAPCTBEHHBIA YHUBEPCUTET»
(PI'BOY BO «Ky6I'Y»)

Kadenpa pusnyeckoin xummuu

Pedepat no nuctumninze
MemOpaHHBIE TEXHOJIOTHH B 00ECIICUeHUH KOJIOTHYECKON 0€301acHOCTH

Yka3arb Temy pedepara

PaGoty Bemosnaun @amunus 1.0.

®akyJIbTeT XUMHUH U BEICOKUX TEXHOJIOTHUM

Hampasnenue 20.03.01 TexnocdepHas 6e30macHOCT

[Tpoduib Dxonoruyeckas 6€30MacHOCTh

[Ipenonasarens @amunus N.0.

Kpacuomap 2022
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