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1 Hesnu 1 32124 U3y4YeHUs! AU CHUILTMHBI

1.1 Ileanb ocBoOeHHS TUCHHUTIIHHBI

[enpro Kypca SBISIETCS] CO3AaHUE IIETTOCTHOTO MPEICTABICHUS O POJIM MEMOPAHHBIX TEX-
HOJIOTHUH B 00ECTICUCHUH YKOJIOTHUECKON OC30IMaCHOCTH, PACCMOTPEHHE TCOPETHUECKUX OCHOB U
Croco00B peann3alii METOJ0B MOHUTOPUHTA U 3aIIUTH TEXHOC(HEPHI C UCIOIIb30BAHUEM MEM-
OpaHHBIX ¥ MEMOPAaHHO-COPOIIMOHHBIX MPOIECCOB. PaccMaTpuBarOTCs HE TOJNBKO KOHKPETHBIC
MeMOpaHHBIC TEXHOJOTUH, HO ¥ TIPUHIIUIIBI MX TPUMEHEHUS JUIS IOCTPOCHHS 3aMKHYTBIX TEXHO-
JIOTUYECKHUX CXEM IT0 CHIPBIO M PEAKIIHOHHBIM CPEJIaM COBMECTHO C IPYTHMH MEPETIOBBIMU TEXHO-
JIOTUSIMU, 3aTPAruBaIOTCSl BOMPOCHI KOHIICHTPUPOBAHUS, IEPEPAOOTKH U 3aXOPOHECHUS KUIKUX H
TBEPJBIX OTXOJIOB, @ TAK)KE METOJIbI OUYMCTKH TIOYB ITOCJIC TEXHOJOTHYCCKUX aBapHi MPU TPaHC-
MOPTUPOBKE HE(PTEMPOTYKTOB, PAIMOAKTUBHBIX M XUMUYECKUX OTXOJIOB.

1.2 3apauyy AMCIUILINHDI
— TIOKa3aTh UCTOPHUIO PA3BUTHS U KJIaCCU(UKAIIUI0O MEMOpPaHHBIX TEXHOJOTHM U YCTPOWCTB, UC-
MOJIb3YEMBIX JIJIi MOHUTOPUHTA aHTPOMOTEHHOTO BO3JICHCTBUS HA OKPYXKAIOMIYIO CPEly U B CH-
CcTeMax 3alluThl CPeIbl OOUTAHUS;
— J1aTh TEOPETUYECKHE OCHOBHI MPOIIECCOB, UCIOIB3YEMBIX B 3TUX CHCTEMAX;
— TIPOJICMOHCTPUPOBATh HAMOOJEE THUIMUYHBIE KOHCTPYKIIMOHHBIE PEIICHHS MEMOpPaHHBIX
YCTPOWMCTB, ammapaToB U YCTAHOBOK, MIPUMEHIEMBIX B CHCTEMaxX KOHTPOJIS 3arps3HSIONINX Be-
IIECTB ¥ COBPEMEHHBIX CPEICTBAX 3aIIUTHl U PEaOUITUTAIINN OKPYKAIOIICH CPEIbI;
— O3HAKOMHTH C HOBBIMU HAMPABICHUSIMHU JIPYKECTBEHHBIX OKPYKAIOUIEH cpeie MPOU3BOICTBEH-
HEIX TEXHOJIOTHH;
— MPOAHAITU3UPOBATH JOCTOMHCTBA U HEIOCTATKH MEMOPAHHBIX CUCTEM 3aIIUTHI CPEIbl OOUTAHUS
C TOYKH 3pEHUS PecypcocOepexeHns U IKOJOTHUECKOH 11e71eCO00pa3HOCTH;
— paccMOTPETh MPUHIIUITEI MATEMATHYECKOTO MOICTUPOBAHUS, JICKAIINE B OCHOBE MHKCHEPHBIX
pacyeToB MEMOPAHHBIX MPOIECCOB OUYUCTKHU M Pa3/Ie/ICHUs BEIIECTB;
— MPUBUTH TIEPBUYHBIC HABBIKM WHKEHEPHBIX PacYeTOB M MPOTHO3UPOBAHUS PE3YIHTATOB PAOOTHI
OTJICNIbHBIX YCTPOWCTB U CJIIOXKHBIX TEXHOJOTHUECKHX CXEM, NMPpeAHA3HAUYCHHBIX IS MPEI0TBPa-
HICHUSI BPEIHBIX BBIOPOCOB B aTMocdepy, ruapocdepy u rutochepy.

1.3 MecTo AUCHUILIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM IPOrpaMMBbl

JucuummHa «MeMOpaHHBIE TEXHOJIOTUH B 00ECTIEYCHNH SKOIOTUYECKON 0€301MacHOCTH
OTHOCHTCS K AUCIUIUIMHAM TI0 BEIOOPY BapHaTHBHOM 4acTu bioka 1 «/{ucuummmasl (Momymn)»
10 HATPABJICHUIO MOATOTOBKU «TexHocdepHas 0e30macHOCTh» Mpodpuiisa «IDKoIorudeckas 6e3-
OITIaCHOCTB»

N3zyuenuto qucuuruinibl «MemMOpaHHbIe TEXHOIOTUH B 00ECTIEYeHUH SKOJIOTHYECKOH Oe3-
ONaCHOCTHU» JIOJKHO MPEAIIeCTBOBATh M3yYeHHE JUCIUIUIMH «Bpiciias MaremaTuka», «OU3uKa»,
«I'maporazoguHamMuka» U «be30macHOCTb XKUZHEACATEIbHOCTH.

1.4 IlepevyeHb IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH s MO AUCHMILIHHE, COOTHECEHHBIX
¢ IVIAHUPYEMBIMH pPe3yJbTaTaMHU 0CBOeHHUs 00pa30BaTeIbHOI MPOrpaMMbl

W3yuenune nanHOW y4eOHOW MUCHMIUIMHBI HampaBlieHO Ha (popMupOBaHHE y 00ydaro-
IUXCS CISTYIONINX KOMIIETCHINH:

KO,H 1 HAUMCHOBAHUEC UHAUKATOPA PeSyJ’ILTaTLI 06y‘I€HI/IH 10 JTUCLHUIITIMHE
JOCTHUKCHUS KOMIICTCHIIMHU

[TK-4. Cioco0eH OCYIIEeCTBIATh aHAIN3 U KOHTPOJIb JCHCTBYIOIIUX HOPM, IIPABUII M CTAHAAPTOB BOIOTIOATOTOBKH,
OTIPENIEIATh NPUIHHBI U Pa3pabaThIBATh MEPOIIPHUATHS 110 TPEAYIPEKIACHAIO U YCTPAHEHUIO HECOOTBETCTBUS TTH-
THEBOW BOJIBI TPEOOBAHUAM CTaHIApTa

NIIK-4.1. OcymiecTBIseT aHAINU3 U KOHTPOJIb ICi- | 3HA€T OCHOBHBIC JCHCTBYIONIWE HOPMBI, MpaBWJIa M CTaH-
CTBYIOIINX HOPM, IIPABWJI M CTAHIAPTOB BOAOMOA- | AapThl BOJOIIOATOTOBKH, IIETH M 3aaUd WX aHAIW3a U KOH-
TOTOBKH, BBISBIISIET IPHYMUHBI HECOOTBETCTBHS ITH- | TPOJIS

THEBOW BOJIBI TPEOOBAaHUAM CTaHIApTA. yMeeT aHAIM3UPOBATh MH(POPMAITHIO AJIS BEISIBIICHHS IPUYUH




Kon n HanmenoBanue WHAWKATOpa
JOCTHXCHUS KOMIICTCHIINA

PesynbTaThl 00ydeHUs 10 TUCITUTUINHE

HECOOTBETCTBUS MUTHLEBOM BObI Tpe60BaHI/I${M cranjgapTa

BJIAJICET CIIOCOOHOCTBIO OCYIICCTBIATh aHA W3 U KOHTPOJb
JIEHCTBYIOIUX HOPM, HOPMATUBHBIX JIOKYMEHTOB, MIPABUI U
CTaHJAPTOB BOJOMOJTOTOBKU M MH(GOPMAIIMH, TTOJTYICHHON
n3 npoecCHOHANBHBIX 0a3 JaHHBIX W WH()OPMAIMOHHBIX
CHPaBOYHBIX CUCTEM

NIIK-4.2. OcyiecTBiseT IOUCK, SKCIIEPTU3Y, pa3-
pabaTblBaeT U KCIOJIB3YET OCHOBHBIE METOIBI U
MPUEMBI TIPH OTIPECJICHUH IPUYKH U pa3paboTKe
MEpOTPUATHI 0 HPEAYNPEKASHUIO U yCTpaHe-
HHIO HECOOTBETCTBHUS MUTHEBOW BOJBI TpeOOBa-
HUSIM CTaHAapTa

3HAeT OCHOBHBIC METOMBI M TIPUEMBI TIPH OIPEACTICHUN TIPH-
YHH W pa3paboTKe MEpONpHATHH MO MPENYyNpPekACHUIO U
YCTpPaHEHUIO HECOOTBETCTBHS MUTHEBOI BOABI TPEOOBAHHUAM
CTaHgapTa

yMeeT MPOBOIUTH IOWCK, SKCIEPTH3Y W MPUMEHSITh OCHOB-
HBIE METOJBI U TIPUEMBI IIPH ONPEACICHUN MIPHIUH HECOOT-
BETCTBHS MUTHEBOI BOJIBI TPEOOBAHUAM CTAaHAAPTA

BJIaJIeT JOCTATOUYHBIMHU 3HAHMSAMHU JUIS Pa3pabOTKH M BHE.-
peHMs MEPONIPUATUIN U TEXHOJIOTUH MO NPEAYNPEKACHUIO U
YCTPaHEHHUIO HECOOTBETCTBUS NUTHLEBOI BOIBI TPEOOBAHUAM
cTanaapra

ITK-5 CriocobeH olLieHMBATh HAaNPaBJIEHHs Pa3BUTHS OTEUYECTBEHHOW M 3apyOe)KHON HAyKH M TEXHUKHU B cdepe Bo-
JIOTIOJITOTOBKY ¥ BOJJOOTBE/ICHHSI, YUaCTBOBATh B Pa3pabOTKE HKOJOTMYECKH LeecO00pa3HbIX MPOLECCOB BOIO-
NIOJIrOTOBKH M OPTaHU30BBIBATH PAOOTHI 10 X BHEIPEHUIO

UIIK-5.1. OcymecTBiasieT TMOUCK U  OLEHKY
HalpaBJIEHUH Pa3BUTHSI OTEYECTBEHHOW U 3apy-
OC)KHOW HAyKH M TEXHUKH B cdepe BOAOIMOMArO-
TOBKH ¥ BOJIOOTBEICHHSI M HCIIOIB3YET IKOJIOTHYE-
CKH TIeTIeCO00pa3HbIE MPOIECCHl BOJOTIOATOTOBKH

3HACT OCHOBHBIC HAIPABICHHUS PAa3BUTHS OTCUCCTBCHHOW U
3apyOeKHOW HAYKH W TEXHUKH B cepe BOJOMOATOTOBKH U
BOJIOOTBE/ICHHS, KPUTEPHHU, METO/IbI U MOPSIIOK UX OLEHKU

YMEET OCYIIECTBIISATh COOp M aHaIu3 HH(DOpPMAIHH IS TTPO-
BEJICHHS OLICHKM HAINPaBJICHHI Pa3BUTHUS OTEYSCTBEHHOW U
3apyOe)HOW HAYKH W TEXHUKH B cepe BOJOIMOATOTOBKH U
BOJIOOTBE/ICHHS

BJIaACCT HAaBBIKAMHW HMCIIOJIB30BAHHS 3KOJOTHYCCKH LECICCO-
06paSHLIX TEXHOJIOTUH K MpOo1ECCOB BOAONOATOTOBKH

WIIK-5.2. IlpuHnmaeT yyactue B pa3paboOTKe CO-
BPEMEHHBIX 9KOJIOTMYECKHU 1eJIECO00Pa3HBIX IPO-
LIECCOB M TEXHOJIOTUH B chepe BOIONOArOTOBKH U
BOJIOOTBE/ICHHS M OpraHU3aluK paboT MO UX BHEI-
peHHIo

3HACT OCHOBHBLIC OTaIlbl pa3pa60TI<M 1 BHCAPCHUS COBPEMCH-
HBIX 5KOJIOTMYCCKN HeﬂeCOO6p33HLIX poHeCcCOB U TEXHOJIO-
T B cq)epe BOJOIIOATOTOBKH U BOJOOTBCACHU A

yMeeT pa3pabaThiBaTh MEPOIPHSITHUS 110 BHEJAPEHUIO COBpE-
MEHHBIX KOJIOTHUECKH 11€71eCO00Pa3HbIE MPOIECCHI U TEXHO-
JIOTMH OTEYECTBEHHON M 3apyOeKHOUW HAyKM W TEXHUKHU B
cepe BOJIONOTOTOBKH M BOJIOOTBEICHHSI

BJIaJICCT MPAaBWJIAMH W MCETOJAMHU BHEJIPCHUS COBPEMEHHBIX
9KOJIOTHYECKH IeJIeCO00Pa3HBIX MPOIECCOB U TEXHOJOTHHA B
ctepe BOJIOTIOATOTOBKH U BOJOOTBEICHHS

2. CTpyKTYpa H cofepKaHue TUCHHILIUHBI.

2.1 PacnipeaesieHne TPyA0EMKOCTH AUCHHUILIMHBI IO BHAaM padoT.

OO6m1ast Tpy10EMKOCTh TUCITUTIIIMHBI cOCTaBisieT 3 3aueTHbIX equuull (108 gacoB), ux pac-
npezeneHne no BujaaM padoT MpeACTaBICHO B TaOIHIle

Bunpr pabor Bcero ®dopma oOydeHus
4acoB OuHast
7
cemMecTp
(gacer)
KonTakTHas pa6oTa, B TOM YHcie:
AyIuTOpHBIE 3aHATHSI (BCET0): 50 50
3aHATHS JEKIIMOHHOTO THIIA 16 16
1a00paTOPHBIE 3aHATHS — —
MIPAKTUIECKHE 3aHITHS 34 34
CEMHHAPCKHE 3aHATH — —
HNuas koHTaKTHas padoTa:
KonTpons camoctosrensHol padoTsl (KCP) 4 4




[Ipomesxxyrounas arrecrauus (MKP) 0,3 0,3
CamocrosiTesIbHAsi pad0Ta, B TOM YHCJIe: 18 18
Odopmiienne J1abopaTopHbIX padboT - -
CaMOCTOSITeIbHOE N3YUYEHHE TEOPETUUECKOr0 MaTepuaa 10 10
CaMOCTOSITEeNBHOE PEIICHHE 3a1a4 - —
IToaroToBKa K TEKYLIEMY KOHTPOJIIO 8 8
Kontpoas:
[MoxroToBka K sK3aMeHY 35.7 35.7
OO61mas TpyA10eMKOCTh vac. 108 108
B TOM YHCJIe KOHTAKTHASA
OM FIHEIE KO 54,3 54,3
padora
3a4. e 3 3

2.2 ConeprxaHue TMCUUIIHHBI:
Pacnpenenenue Bu0B yueOHON pabOTHI M UX TPYIAOEMKOCTH IO pa3jeiaM AUCHUIUINHBL.
Paznenbl nucuuIUIvHbL, U3ydyaemble B 7 ceMecTpe:

KonuuectBo yacos
Breaynu-
No HaumenoBanue pa3aenosB (Tem) AymiropHas TOpHAas
Bcero pabora
pabota
J 113 JIP CPC
1. MeMOpaHHbIE TEXHOJIOTHHU B 9KOJOTHIECKONW O€30IMaCHOCTH 12 4 6 — 2
2. BbapomemOpaHHbIE TEXHOJIOTHH 8 2 4 — 2
3. DNIeKTpOMEeMOpPaHHBIE TEXHOJIOTHH 8 2 4 — 2
4. MeMOpaHHbIE CITOCOOBI OUUCTKH U Pa3IelIeHHs ra30B 8 2 4 — 2
5. Mewm6pannas auctuiursnus. [lepBanoparwst 8 2 4 — 2
6. I'ubpuaabie MeMOpaHHBIE METOTBI 10 2 6 — 2
7 [IpumeHeHre MEMOPaHHbBIX TEXHOJIOTHH B POMBIIILICHHOM TIPO- 14 ) 6 3 6
) W3BOJICTBE
HUTOI'O no pazoenam oucyuniunul 16 34 - 18
KonTpoas camocTosrensHoi paboTsl (KCP) 4 - - - -
ITpomexxyrounas arrectamus (MKP) 0,3 - - - -
IToaroToBKa K TEKyIeMy KOHTPOJIIO 35,7 - - - -
OO6mmas TpyJ0eMKOCTh IO JUCITUTLTHHE 108 - - - -
2.3 Conepxxanue pa3ieioB JUCHUNINHBI:
2.3.1 3ausaTHda JeKINOHHOr0 THIIA
HaumenoBanue dopma TeKyIero
Ne Coneprxanue paszaena p Y
pasnena KOHTPOJIS
1 2 3 4
1. MeMOpaHHBIE TEXHOJIOTHU B TeXHOChEP-| YCTHBINA OMpoc

MemOpaHHBIE TEXHOJIOTHH B
TexHochepHoi 0e30MmacHo-
CTH.

HOU Oe3omacHoctn Kmaccudukamms oc-
HOBHBIX MCTOYHHKOB 3arps3HCHUN U Me-
TOJIOB MEePEPaOOTKU ra3000pa3HBIX, KU~
KHX W TBEPBIX MPOMBIIUICHHBIX OTX0JIOB

BbapomemOpaHHbIe TEXHOIO-
TUn

BapomemOpaHHble  METOIBI  OYUCTKH.
Mukpodunsrparus. Y npTpaduibTparus.
OO0partHsiii ocmoc. Ounctka u obecconu-
BaHHE MPHUPOJIHBIX M CTOYHBIX BOJ Pa3-
JMYHOTO COCTaBa C MOMOIIBIO 0OPaTHOTO
ocMoca

Tect

DnekTpoMeMOpaHHbIE TEXHO-
JOTUN

DneKTpoMeMOpaHHbIE TEXHOJIOTHH 00ecC-
COJIMBaHUs PacTBOPOB. DIIEKTPOAUATN3A-
TOPBI ¢ MYCThIM KaHajioM. IIpoknanounbie

VYeTHbII onpoc

5




ANEKTPOANATN3aTOPhl. KOHIIEHTpaTOPBHI.
Hacagounsie ayieKTpoanamn3aTopsl, Mpo-
bunupoBaHHbIE MEMOpaHBI, CBEpXIpe-
JIEJIbHBIE TOKOBBbIE pexUMbl CONpsHKEH-
HbIe d(PPEKTH KOHIIEHTPAITMOHHON TTOJISI-
pu3anuu. DNEKTPOAUATU3ATOPHI ¢ OUIIOo-
JSIPHBIMH MEMOpaHaMH.

MemOpaHHbIe CIOCOOBI
OYHCTKH ¥ pa3JeeHHs Ta30B

Karanutndeckre MeMOpaHHBIE SJIEMEHTHI
OUYHCTKHU ra30oB U aTMOC(HEPHOro BO3TyXa.
MemOpaHHBIE peakTopbl I 0e30TX0.-
HBIX TPOIIECCOB MOJIYYEHHS] MPOIYKTOB
py MUHUMAJIBHBIX JHEprosarparax 0e3
CcOPOCOB CTOYHBIX BOJ U BHIOPOCOB B at-
Mocdepy. Karamutudeckoe o006e3Bpeku-
BaHUE BBIXJIONHBIX Ta30B JBUTATENEH
BHYTPEHHETO CTOPaHUS.

[Ipouecchl paznenenus Boznyxa. Kucio-
poanpoBosimue MmemOpansl. [lonydenue
JKUJKOTO TOIUIMBA U3 METaHa B MeMOpaH-
HbIX peakropax. [Ipomecc @umepa-
Tpomma

Tect

MemOpaHHasi IUCTHIUISILINSA.
[TepBanopanus

MeMOpanHas AUCTHILIALMSA. MOAYIH H
YCTAHOBKH ISl TPOBEACHUS IIpollecca
MeMOpaHHOW muctwuisiiuu. [lepBamopa-
uusi. Pazgenenue opraHo-MUHEpaIbHBIX
pacTBOPOM CITOCOOOM TepBaNIOpaIiuu

VYcTHbII onpoc

['ubpuaHbIe MEMOpaHHBIE
METObI

[ubpumapie  GapodIEeKTpOMEMOpPAHHBIC
TCXHOJIOTUU OYHUCTKU BOIBI. HonyquHe
[IEJJOYHON 00€ECCOJIEHHOW BOIBI I IIa-
poBoasHbIX KOoTJI0B. Koppekuust pH npu-
POIHBIX BOJ,.

Tect

[Tpumenenne MeMOpaHHBIX
TEXHOJIOTUH B
MIPOMBIIIJICHHOM
IPOM3BOICTBE

OuncTKa CTOKOB T'aJbBaHUYECKUX MPOU3-
BOJCTB M MPOU3BOJCTBA MHHEpAIbHBIX
ynoOpeHuit. DnekTpokoaryisiuus. bec-
CTOYHBIE BOJ000OpPOTHBIE cUcTeMbl. [lo-
Jy4YeHHUE IIEJIOYHON 00eCCONeHHON BOJIBI
JUIsL TIApOBOJSAHBIX KOTJIoB. Koppekuus
pH mpuponubix Boa. CrnocoOwl pasnerne-
HUSl OpPraHUYECKUX U HEOPTaHUYECKUX Be-
miectB. OYHMCTKAa OpraHO-MHUHEPAIbHBIX
CTOKOB IPOHU3BOJICTBA MOJMAPAMHUIHOTO
BOJIOKHA. [lomydeHne cBepX4uCTON BOJBI
st TOL u ADC. CpaBHUTENBHBIE XapaK-
TEPUCTUKU MOHHOTO 0OMEHa U 3JICKTpoie-
noHu3zanuu. OYUCTKA BOJBI OT NMPUMECEH
NOJIMKpEMHUEBBIX KucioT. Koppekmus
pH pactBopoB Ha D]l ¢ OUMOIIPHBIMU
MeMOpaHamMu. DIEKTpoAuanu3Has obpa-
00TKa COKOB, MOJOYHOW CBHIBOPOTKHU.
OuncTka aMUHOKHUCIIOT. DIEKTPOAUATIN3-
Hasg oOpaboTka BmHA. Croco0 mepepa-

Tect




00TKM OYTBUIOK B Tepe(TaleBylO KHC-
noty. [lonydeHne sHTapHON KUCIOTHI Ka-
TErOpUH KayecTBa C MOMOIIBIO 3JIEKTPO-
Jaii3a KaTeropuy KauecTBa ¢ MOMOIIIBIO
anekTpoaunanuia O4ucTKa, OCBETIICHUE U
o0e33apakuBaHue BojbI B Oacceiinax. Ko-
arynanusa. OuiasTpanus. XJopaTopbl MU
o3oHaTOpHI. [IpobiemMbl onpecHeHUs MOp-
ckoil Boabl (CaynoBckast Apasus). [Ipo-
O5eMBbl YTUITH3AIMH 00pa3yIoIerocst KOH-
neHTpara. TOIUIMBHBIE DSJEMEHTHl Ha
MOHOOOMEHHBIX MeMOpaHax. BricokoTem-
nepaTypHble TOTLTUBHBIE AJIEMEHTHI U3 Ke-
paMHUYECKUX MaTepHaioB

bapomeMOpaHHbIE METOIBI B METUIIMHE
(pabouast rpaHuIAa ra3-MeMOpaHa->KU-
KOCTh). ATaparsl sl MOJYyYEHUSI Ta30B
MEIMIIMHCKOTO Ha3HayeHus. MeMmOpaH-
HbIE METOJIa OYMCTKU B MeIUIMHE (KUI-

KOCTb-MeMOpaHa-KUJIKOCTD).
JIN3.

TI'emonua-

2.3.2 3aHsATHS CEMHUHAPCKOIr0 THIA

No Haumenosanue TemaTtnka NpaKTUYECKUX 3aHATUN dopma TEeKyIEero
} paszena (ceMHHapoOB) KOHTpPOJIA
1 2 3 4

.MeMOpaHHBIE TEXHO-

JIOTUH B TeXHOChEp-
HOM 0€e30IacHOCTH

MemOpaHHBIE TEXHOIOTHH B TeXHOChEp-
HOI 0e30macHOCTH

YCTHBIH OIIpOC,
MOJrOTOBKA U 3a-
muTa pedepara; uH-
JTUBHUyaJIbHOE 3a/1a-
HUE U KpaTKoe Co-
oO1eHue 1o pe-
3yJIbTaTaM €ro BbI-
MIOJIHEHHUS

BbapomemOpannbie Knaccugukanus 6apomeMOpaHHBIX METO- | YCTHBIH OIpOC
TEXHOJIOTUU JIOB TI0 cTerneHu ouncTku. CrocoOsI pac-

4yéTra 00paTHOOCMOTHYECKUX YCTAaHOBOK
DnekTpoMeMOpaHHbIe |DIEKTPOMEMOPaHHBIE TEXHOJIOTHH 00€CCO-|  YCTHBIN OIpOC
TEXHOJIOTUU JMBaHUS PaCTBOPOB. DIIEKTPOAHATH3A-

TOPBI C MyCThIM KaHasoM. [Ipokiianounsie
aneKTpoaranu3aropsl. KoHieHTparops!

Hacanounble 351ekTpoauann3aTopsl, Ipo-
dbunupoBaHHbIE MEMOpaHbI, 0COOCHHOCTH
paboThI B CBEPXIIPEACTHHBIX TOKOBBIX pe-
KUMax. DIEKTPOIUAIN3ATOPHI C OUTIOJISP-
HBIMH MeMOpaHaMu. VX mpruMeHEeHHe B -
IEBOW MPOMBIIIIEHHOCTH U JUIsI TTOJTy4e-
HUSI CBEPXYUCTON BOJBI

YCTHBIH OITPOC, TECT




MewMOpaHHBIE CTI0-
COOBI OYHMCTKHU U pas-
JICJICHHsI Ta30B

[Ipoueccnl paznenenus Bozayxa. Kucmio-

poanpoBosmue MmeMOopansl. [lonydenue
YKUJKOTO TOTUTMBA U3 METaHa B MeMOpaH-
HBIX peakTopax

YCTHBIN OMPOC;
TECT; TIOJTOTOBKA U
3amuTa pedepara

MeMOpaHHast JUCTHII-
ssauus. [lepBanopanus

[Ipumenenue crioco60B MeMOpaHHOH TH-
CTWUIALUHA U TICpBAIlopaniun

YCTHBIM OIPOC; UH-
AUBUYAJIBHOC 3a/1a-
HUE U KPaTKoe Co-
oOImIeHwue 1o pe-
3yJIbTaTaM €ro BbI-
IIOJIHCHUA

['ubpumHbIe MEMOpaH-
HBIC ME€TOAbI

['ubpugabIe 0apO3TEKTPOMEMOPAHHBIC
TEXHOJIOTUHU OYHCTKH BOJbL. [lomyuenue
IEJIOYHOM 0OECCOIEHHOM BOBI ISl Tapo-
BOISIHBIX KOTI0B. Koppekuwust pH npupo-
HBIX BoJ. [IpuMeHeHue snexkTpoauanmsa ¢
OUIIONIIPHBIMH MEMOpaHaMU.

YCTHBIN OIPOC

[Ipumenenne meM-
OpaHHBIX TEXHOJIOTUN
B TIPOMBIIIITICHHOM
MIPOU3BOJICTBE

OuncTka OpraHo-MHUHEPaATbHBIX CTOKOB
MIPOU3BOJICTBA MOJIMAPAMUTHOTO BOJIOKHA

YCTHBIM ONPOC; MOJ-
TOTOBKA M 3alllATa
pedepara

DNeKTpoauain3Has 00paboTKa COKOB, MO-
JIOYHOM CHIBOPOTKU. OUHCTKA aMUHOKHUC-
J0T. DNeKTpoanamn3Has 00paboTka BUHA.
Crnioco6 nepepaboTKH TUTACTUKOBBIX OYyTHI-
JIOK B TepedTaneByio kucnory. [lonyyenue
OpPraHUYECKUX KUCIOT OUTIOJIIPHBIM DJIEK-
Tpoauann3oM. [lonyyeHnue Boabl BbICIIEH-
KaTEeropuu KayecTBa ¢ TIOMOIIbIO 3JIEKTPO-
JMaIn3a KaTerOpHH KayecTBa C MOMOIIIBIO

QJICKTpOaAMraIn3a

YCTHBIH OITPOC; MOJ-
TOTOBKA U 3alIUTa
pedepata

2.3.3 IIpumepHasi TeMaTHKA KYPCOBBIX padoT (IpPOEeKTOB)
KypcoBsie paboTh! (TPOEKThI) y4eOHBIM IUIAHOM HE MPETYCMOTPEHBI




2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs JJI1 CAMOCTOSATEIbHOM PadoThI
00yYaIUXCsl MO JUCHUIINHE (MOTYJIIO)

[lepeuenp yueOHO-METOANYECKOTO 00ECIEUEHU JUCLIUILIAHEI 10
HaumenoBanue P ya A AHCIL

No BBITIOJTHCHUIO CAMOCTOSITEIIbHON PabOThI
pazznena
1 2 3
1. 1. MemOpannas snexktpoxumust [Teker] : yueGHOe mocobOue ams

00ydJaronmxcsi Mo OCHOBHBIM 0Opa30BaTEbHBIM TPOrpaMMam
BBICIIET0 00pa30BaHUs YPOBHs OakalaBpUaT U MarucTpaTypa 1o
HanpasieHusaM noaroroBku 04.03.01 u 04.04.01 / [H. A. Kono-
HeHko, O. A. Jlemuna, H. B. Jlo3a u np.] ; M-Bo oOpa3zoBanus u
Hayku Poc. ®enepannn, Kybanckwuii roc. yH-T. — [2-€ U3, UcIp.
u gon.]. — Kpacuogap : [KybaHnckuii rocyiapcTBEHHBIN yHUBEP-
cutet], 2017. — 290 c. : wi. - ABT. yka3zaHbl Ha 000pOTE TUT. JI. —
Bubmuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Benenune B MeMOpanHyro TexHoyioruio [Tekcr] :
[yaeOHOE mocobue] / M. Mynnep ; niep. ¢ aura. A. KO. AneHTs-
esa, ['. I1. SImmonsckoii ; mox pen. B. II. dyb6sru. — M. : Mup,
1999. — 513 c. : wn. — bubGmuorp. B konme ri. — ISBN
5030031146. — ISBN 0792309790.

3. Jlapuonos, H. M. IlpomsinuieHHass 3K0JI0THS [DNEKTPpOHHBIN
pecype] : y4eOHHMK W TPAKTUKYM IS aKaJeMHYecKoro Oaka-
naspuata / H. M. Jlapuonos, A. C. PA0bIIIEHKOB. — 2-€ U31., TIe-
pepab. u gom. — M. : FOpaiit, 2015. — 381 c. — https://biblio-
online.ru/book/E7492A42-9F3E-4872-AC6F-A1B11F2C17DS5.

4. TlepsoB, Anekceii ['epmanoBud. CoBpeMeHHBIE BBICOKOA(DPeK-
TUBHBIC TEXHOJIOTUH OYMCTKH MUTHEBOU M TEXHUYECKOU BOJIBI C
MpUMEHEHUEM MeMOpaH: 0OpaTHBI OcMOC, HaHO(MUILTpAIHs,
yasTpadunsTpanus [Tekcr] / A. I'. IlepBos. - M. : U3a-Bo Acc-
COITMAITUU CTPOUTEIBHBIX BY30B, 2009. — 231 c. : ui. — (bubnmo-
TeKa Hay4HBIX pa3paborok u nmpoexktoB MI'CY). - bubmuorp. : c.
224-227. — ISBN 9785930936919.

5. Meroauueckue peKOMEHAAINHA K OpTaHU3aINH ayTUTOPHOU U
BHEAYJIUTOPHOH (CaMOCTOSITEIIPHOM) pabOThl CTYJACHTOB: METO-
nuyeckue ykazanus / coct. T.II. Cropoxenko, T.b. ITounHox,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kyb6anckwuii roc. yH-T,
2018. 89 c.

2. 1. MemOpannas anektpoxumus [Tekct] : yueOHOe mocoOue ist

00yJaromuxcsi M0 OCHOBHBIM 00pa3oBaTeNbHBIM IPOrpaMMaM

BBICIIIETO 00pa30BaHusl YPOBHsI OakallaBpuaT U MarucTparypa mo

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

Henko, O. A. Jlemuna, H. B. Jlo3a u np.] ; M-Bo o6pa3oBanus u

Hayku Poc. @eneparuu, Kybanckuii roc. yH-T. — [2-€ u3., ucnp.

bapomemOpanHbIe u nomn.]. — Kpacuonap : [KybaHckuii rocy1apcTBEHHBI YHUBEP-

TEXHOJIOTUH cuter], 2017. — 290 c. : wi. - ABT. yka3aHbl Ha 000POTE THT. JI. —
bubnuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Beenenne B memOpannyio TexHomnoruto [Teker] :
[yaeOHoe mocobue] / M. Mymaep ; niep. ¢ aara. A. FO. AneHTb-
esa, I'. II. SImnonsckoii ; mox pen. B. I1. Ay6siru. — M. : Mup,
1999. — 513 c. : un. — bubmuorp. B konme 1. — ISBN
5030031146. — ISBN 0792309790.

MemOpaHHBIE TeX-
HOJIOTHH B TEXHO-

cdepHoii 6e3omac-
HOCTH




3. ynbikuHa, TaTtesana AnekceeBHa. [Ipouecchl u ammapaTsl 3a-
muThl Tuapocdeps! [Teket] : yueOHOE mocobue A CTyIEHTOB
By30B / T. A. byasikuna, C. I'. EMenbsiHoB. — M. : Akanemus,
2010. — 287 c. : nin. — (Beicmee npodeccnoHanbHOe 00pa3zoBa-
HUe. 3aIuTa OKpyXaroIiei cpenbl). — bubmuorp. : c. 281-284. —
ISBN 9785769565618.

4. Beromkun, Anekcannp I'puropseBud. [Iponeccsl u anmapatbl
3amuThl OKpykaromiei cpenbl [Tekct] : yueOHOe mocobue st
ctyaeHToB By30B / A. I'. Beromkun. — M. : Beicmias mkoia,
2008. — 639 c. : mi. — (s BeIcuet yueOHbIX 3aBefieHni. OxpaHa
OKpyKaromie cpensl). - bubmmorp. : c¢. 633-635. — ISBN
9785060057621.

5. Meronuueckue pekOMEHAANN K OpraHU3aliy ayTUuTOPHOU U
BHEAYAUTOPHON (CaMOCTOSATENBbHOM) pabOThI CTY/IEHTOB: METO-
nuueckue ykaszanus / coct. T.II. Ctopoxenko, T.b. [TounHOK,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

DnekTpoMeMOpaH-
HBIC TEXHOJIOTUU

1. MemOpannas snexktpoxumusi [Teker] : yueGHOe mocobue ams
00ydJaronmxcsi Mo OCHOBHBIM 0Opa30BaTENbHBIM MPOrpaMMam
BBICIIET0 00pa30BaHUs YPOBHs OakalaBpUaT U MarucTpaTypa 1o
HanpasieHusaM noarorosku 04.03.01 u 04.04.01 / [H. A. Kono-
HeHko, O. A. Jlemuna, H. B. Jlo3a u np.] ; M-Bo oOpa3zoBanus u
Hayku Poc. ®enepannn, Kybanckwuii roc. yH-T. — [2-€ U3, Uctp.
u gon.]. — Kpacuogap : [KybaHnckuii rocyapcTBEHHBIN yHUBEP-
cutet], 2017. — 290 c. : wi. - ABT. yka3zaHbl Ha 000pOTE TUT. JI. —
Bubmnuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Benenune B MeMOpanHyto TexHosioruio [Tekcr] :
[yaebHOE mocobue] / M. Mynnep ; niep. ¢ aura. A. FO. AneHTs-
esa, ['. I1. SImmonsckoii ; mox pen. B. II. Jdyb6sru. — M. : Mup,
1999. — 513 c. : wn. — bubmuorp. B konne ri. — ISBN
5030031146. — ISBN 0792309790.

3. byneikuna, Tatesina AnekceeBHa.llpouecchl u anmapaTsl 3a-
muThl THApocheps! [Teker] : yueOHOE mocoOue Isi CTYASHTOB
By30B / T. A. byneikuna, C. I'. EMenbsnoB. — M. : Akanemus,
2010. — 287 c. : un. — (Beicuiee npodeccrnoHanbHOe 00pa3oBa-
HUe. 3aIuTa OKpyXaroIiei cpenbl). — bubmuorp. : c. 281-284. —
ISBN 9785769565618.

4. Metonuueckre peKOMEHIAIUU K OpraHru3alui ayJUuTOPHON U
BHEAYJAUTOPHOU (CaMOCTOSATENBbHOM) pabOThl CTY/IEHTOB: METO-
nuueckue ykaszanus / coct. T.II. Ctopoxenko, T.b. [TounHOK,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

MemOpaHHBI€ CHIO-
COOBI OUYUCTKHU U
pasaeNneHus ra3oB

1. Mynnep, M. Beenenue B MeMOpanHyo TexHosioruto [Tekcr] :
[yaebHOE mocobue] / M. Mynnep ; niep. ¢ anra. A. FO. AneHTs-
esa, ['. I1. SImmonsckoii ; mox pen. B. II. Jdyb6sru. — M. : Mup,
1999. — 513 c. : win. — bubmuorp. B konme ri. — ISBN
5030031146. — ISBN 0792309790.

2. bynpikuna, TatesiHa AnekceeBHa.llpouecchl u anmapaTsl 3a-
muThl THApocheps! [Teker] : yueOHOE mocoOue Isi CTYASHTOB
By30B / T. A. byneikuna, C. I'. EMenbsnoB. — M. : Akanemus,
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2010. — 287 c. : un. — (Beicuiee npodeccrnoHanbHOe 00pa3oBa-
HUe. 3alUTa OKpysKaromien cpeasl). — bubauorp. : c. 281-284. —
ISBN 9785769565618.

3. BeromkuH, Anexcanap I'puropsesud. IIpouecchl n anmapatsl
3aIUTHl OKpYyKaromie cpeasl [Tekct] : yuebHoe mocodue st
ctynentoB By30B / A. I'. Beromkun. — M. : Bricuias mikosna,
2008. — 639 c. : un. — (s Boicuiei yueOHbIX 3aBefieHuil. OxpaHa
OKpyXaromie cpenbl). - bubmuorp. : c. 633-635. — ISBN
9785060057621.

4. Meroanueckue peKOMEHIAIMKN K OpraHu3aluy ayIuTOPHON U
BHEAYJIUTOPHOHN (CaMOCTOSITEIIPHOM) pabOThl CTYJACHTOB: METO-
nuyeckue ykazanus / coct. T.II. Cropoxenko, T.b. ITounHox,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kyb6anckuii roc. yH-T,
2018. 89 c.

MemO6panHas au-
cruusanys. [lepsa-
nopauus

1. Mynnep, M. Beenenue B MeMOpanHyto TexHosioruio [Tekcr] :
[yaebHOE mocobue] / M. Mynnep ; niep. ¢ anra. A. FO. AneHTs-
esa, ['. I1. SImmonsckoii ; mox pen. B. II. dybsru. — M. : Mup,
1999. — 513 c. : wn. — bubmuorp. B konne ri. — ISBN
5030031146. — ISBN 0792309790.

2. byneikuna, TatesiHa AnekceeBHa.llpouecchl u anmapaTsl 3a-
muThl THApocheps! [Teker] : yueOHOE mocoOue Isi CTYASCHTOB
By30B / T. A. byneikuna, C. I'. EMenbsnoB. — M. : Akanemus,
2010. — 287 c. : un. — (Breicuiee npodeccrnoHanbHOe 00pa3oBa-
HUe. 3alUTa OKpyKaromien cpensl). — bubauorp. : c. 281-284. —
ISBN 9785769565618.

3. BeromkuH, Anekcanap I'puropsesud. IIpouecchl n anmapatsl
3aIUTHl OKpYyKaromie cpeasl [Tekct] : yuebHoe mocodbue st
ctynentoB By30B / A. I'. Beromkun. — M. : Bricimias mikona,
2008. — 639 c. : un. — (s Boiciiel yueOHbIX 3aBefieHuil. OxpaHa
OKpyXkaromie cpenbl). - bubmuorp. : c. 633-635. — ISBN
9785060057621.

4. Meroanueckue peKOMEHIAIMKN K OpraHu3aluy ayIUuTOPHON U
BHEAYJIUTOPHOHN (CaMOCTOSITEIIPHOW) pabOThl CTYJACHTOB: METO-
nuyeckue ykazanus / coct. T.II. Cropoxenko, T.b. ITounHox,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kyb6anckuii roc. yH-T,
2018. 89 c.

['ubpuHBIE MEM-
OpaHHBIC METO/IbI

1. MemOpannas anektpoxumus [Tekct] : yueOHOe mocoOue ist
00y4aromuxcst 0 OCHOBHBIM 00pa3oBaTeIbHBIM IPOrpaMMaM
BBICIIIETO 00pa30BaHusl YPOBHsI OakallaBpuaT U MarucTparypa mo
HanpasneHusaM noarotosku 04.03.01 u 04.04.01 / [H. A. Kono-
Henko, O. A. Jlemuna, H. B. Jlo3a u np.] ; M-Bo o6pa3oBanus u
Hayku Poc. @eneparun, Kybanckuii roc. yH-T. — [2-€ u3., ucnp.
u nomn.]. — Kpacnonap : [KybaHckuii rocy1apcTBEHHBI YHUBEP-
curet], 2017. — 290 c. : ui. - ABT. yka3aHbl Ha 000pOTE THT. JI. —
bubnuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Beenenne B memOpannyio TexHosnoruto [Teker] :
[yaeOHoe mocobue] / M. Mymaep ; niep. ¢ aara. A. FO. AneHTb-
esa, I'. II. SImnonsckoii ; mox pen. B. I1. Ay6siru. — M. : Mup,
1999. — 513 c. : un. — bubmuorp. B konme 1. — ISBN
5030031146. — ISBN 0792309790.
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3. Meroauueckue peKOMEHAAIMU K OpraHu3aluy ayIuTOPHOU U
BHEAYJAUTOPHOU (CaMOCTOSATENBbHOM) pabOThl CTY/IEHTOB: METO-
nuueckue ykaszanus / coct. T.II. Ctopoxenko, T.b. [TounHOK,
A.B. becnianos, H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T,
2018. 89 c.

7. 1. MemOpannas snexktpoxumusi [Teker] : yueGHOe mocobOue ams
00ydJaronuxcsi Mo OCHOBHBIM 0Opa30BaTEbHBIM TPOrpaMMam
BBICIIET0 00pa30BaHUs YPOBHs OakalaBpUaT U MarucTpaTypa 1o
HanpasieHusaM noaroroBku 04.03.01 u 04.04.01 / [H. A. Kono-
HeHko, O. A. Jlemuna, H. B. Jlo3a u np.] ; M-Bo oOpa3zoBanus u
Hayku Poc. ®enepannn, Kybanckwuii roc. yH-T. — [2-€ u31., Uctp.
u pon.]. — Kpacuogap : [KybaHnckuii rocyapcTBEHHBIN yHUBEP-
cutet], 2017. — 290 c. : wi. - ABT. yka3zaHbl Ha 000pOTE TUT. JI. —
bubnuorp.: c. 273-287. — ISBN 978-5-8209-1298-6.

2. Mynnep, M. Benenune B MeMOpanHyro TexHoyioruio [Tekcr] :
[yaebHOE mocobue] / M. Mynnep ; niep. ¢ anra. A. FO. AneHTs-
esa, ['. I1. SImmonsckoii ; mox pen. B. II. dybsru. — M. : Mup,
1999. — 513 c. : win. — bubmuorp. B konne ri. — ISBN
5030031146. — ISBN 0792309790.

3. byneikuna, Tatesina AnekceeBHa.llpouecchl u anmapaTsl 3a-
muThl THApocheps! [Teker] : yueOHOE mocoOue Isi CTYASCHTOB
By30B / T. A. byneikuna, C. I'. EMenbsnoB. — M. : Akanemus,

[Tpumenenue mem- | 2010. — 287 c. : mi. — (Beicmee npodeccrnonansHoe oOpazoBa-

OpaHHBIX TEXHOJIO- | HHE. 3aIluTa OKpyXarolei cpeabl). — bubnuorp. : c. 281-284. —

ruii B mpombinuieH- | ISBN 9785769565618.

HOM npousBoacTBe |4. Beromkun, Anekcannp I'puropsesuu. Ilpoueccel u anmnaparsl
3aIUTHl OKpYyKaromie cpeasl [Tekct] : yuebHoe mocodbue st
ctynentoB By30B / A. I'. Beromkun. — M. : Bricimias mikona,
2008. — 639 c. : un. — (s Boiciiel yueOHbIX 3aBefieHuil. OxpaHa
OKpyXkaromie cpenbl). - bubmuorp. : c. 633-635. — ISBN
9785060057621.

5. IlepBoB, Anexkceii ['epmanoBud. CoBpeMeHHBIE BBICOKOA D hEK-
TUBHBIE TEXHOJIOTUU OYUCTKH MUTHEBOU M TEXHUYECKOU BOJIBI C
npUMEHeHHeM MeMOpaH: OOpaTHBIN ocMoc, HaHO(UIIBTpAIHS,
ynbTpadunbTpanus [Texkct] / A. T'. IlepBos. - M. : U3n-Bo Acc-
COITMAITUU CTPOUTEIBHBIX BY30B, 2009. — 231 c. : ui. — (bubnmo-
TeKa Hay4HBIX pa3paborok u nmpoexktoB MI'CY). - bubmuorp. : c.
224-227. — ISBN 9785930936919.

6. Meronnueckue peKOMEHAAINHA K OpTaHU3aIK ayTUTOPHOU U
BHEAYJIUTOPHOHN (CaMOCTOSITEIIPHOW) pabOThl CTYJACHTOB: METO-
nuyeckue ykazanus / coct. T.II. Cropoxenko, T.b. ITounnox,
A.B. becnanos, H.B. Jlo3a. — Kpacnonap: Kyb6anckwuii roc. yH-T,
2018. 89 c.

Y4yeOHO-METOAMYECKUE MaTepuajbl I CAMOCTOATEIBLHONH pabOTHl 00YyYalOIUXCs W3
YKCJla MHBAJIKU/IOB U JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasnstorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYEHUSIM HX 30POBbS U BOCIIPUATHS HHPOPMAIUH:

JUJis 11 ¢ HapYIICHUSIME 3PEHUS:

— B TIeYaTHOM popMe YBETUUCHHBIM MIPUPTOM,

— B (hopmMe 2IIEKTPOHHOT O TOKYMEHTA,

— B (hopme aynuodaiina,

JUis U1 ¢ HapYIICHUSIMH CTyXa:
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— B meyaTHoi opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

I[J'DI JIAI ¢ HAPYUICHUAMU OTIOPHO-ABUT'ATCIIBHOIO aIlrapara:
— B TIeYaTHOM ¢opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA,

— B (hopme ayauodaiina.

3 Oopa3oBaTe/ibHbIE TEXHOJIOTHH

Jlnis popmupoBanus npodeccHoHaIbHBIX KOMIIETEHIINI B Mpollecce OCBOEHUS Kypca Uc-
MOJIB3YETCS] TEXHOJIOTUS PO ECCHOHATBHO-PAa3BUBAIOLIETO 00YUYEeHHUS, MTpelycMaTprBaloias He
TOJIBKO Iepefady TEOPETUYECKOT0 MaTepuaia, HO U CTUMYJIMPOBaHUE ITO3HABATEIbHBIX 1EUCTBUI
cTyneHToB. [Ipu npoBeieHnH JTEeKIIMOHHBIX 3aHATUN UCTIONb3YIOTCS MYJIbTUMEANIHBIEC PE3eHTa-
nuu. B paMkax 1aGopaTOpHBIX 3aHATHI NTPUMEHSIOTCS METO/IbI TPOEKTHOTO OOYUYEeHHS U HccIie-
JI0BaTeIbCKUE METOABI. B mporiecce caMoCTOSATENBHON IEATENBHOCTH CTYIEHThI HAXOAAT U aHa-
JU3UPYIOT MEPEIOBYI0 HAYYHO-TEXHUYECKYI0 MH(POPMAIUIO, HCIOIb3YsI UMEIOIIYIOCs JUTepa-
Typy ¥ UH()OPMAIIMOHHBIE TEXHOJIOTHH.

4. OueHoYHbIE CPeICTBA JIsl TEKYILEr0 KOHTPOJISI yCIIeBAeMOCTH U NPOMeKYTOYHOM
aTTrecTaluu
4.1 ®oHJ O1LIEeHOYHBIX CPEACTB /1JIsl IPOBeAeHUs TeKYIell aTTecTaluu
Texyuwyuii KOoHmpob 3HAHUI OCYILECTBISIETCS HA KaXKJIOM MPAKTUYECKOM 3aHSATUU B BUJE
YCTHOTO OIIpOca, 00CYXIEHHUS TMCKYCCHOHHBIX BOIIPOCOB, B TOM YHUCIIE 110 JOKJIaZaM, pedepaTam
Y UH/IMBUYaJIbHBIM 3aJIaHUSIM CTYACHTOB. [[ICbMEHHBIN KOHTPOJIb OCYILIECTBISETCS B BUJIE TIPO-
BEpKH pedepaToB U MHANBUIYAIbHBIX 331aHUH cTyaeHTOB. OqHOM 13 hopM KOHTpOIIsT HopMUpO-
BaHUs HEOOXOIUMBIX KOMIETEHIIUHN SIBIISIETCS YCTHAs 3aluTa pedepara B BUJIE J0KIaaa ¢ 00s3a-
TEJIbHBIM JIEMOHCTPAIIMOHHBIM MaTepUaJIOM, HallpUMep, pe3eHTanuei. [1o nuauBuIyanbHbIM 3a-
JAHUSAM CTYIEHTHI KpOME MHMCbMEHHOTO OTYETa TAK)Ke TOTOBSIT KpaTKoe cooOlIieHune Ha 2-3 Mu-
HYTBI C 00s13aTEIbHBIM IEMOHCTPAIIMOHHBIM MaTEPHATIOM.
IHoaroroBka pedepara U 10KJIAAA IO HEMY ¢ MYJIbTUMEIUIHOM MPe3eHTALM eH.
Pedepar — nucpbmenHas paboTa, coaepxaias KpaTkoe M3JI0KEHHE CYITHOCTH Kakoro-inbo
BOIPOCA, TEMbl HA OCHOBE HECKOJIbKMX MEPBOMCTOYHUKOB, BHIMIOJHAEMAs CTY/IEHTOM B TE€UEHUE
JUIUTENILHOTO cpoka (oKoJo mecsua). Pedepar nomxen copepxkaTth OCHOBHBIE (DaKTHUECKHE CBE-
JI€HUS ¥ BBIBOJIBI IO PacCMaTpPUBAaE€MOMY BOIIPOCY.
Joxnan (ycTHoe cooOIieHue) rno pedepary npeacraBiser codoi kpatkoe (5-7 MUH) H3J10-
JKEHWE CYTH BBITIOJIHEHHOW pabOThI, COMPOBOXKIAIOIIEECs KOMIBIOTEpHON mpe3eHTanuei. [lo-
CIIeMHSIA NOJDKHA BKIIOYATh He Oonee 12-15 cnaiimos.
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4.1.1 Ilpumep KOHTPOJIBLHOH PadOThI
«MeMOpaHHBIE METOABI OYUCTKU. DIEKTPOIHATII3»
Bapuanm 1
1. UYro takoe memOpana? Kakue memOpanbl Bl 3Haete?
2. TlpuMeHUTENbHO K KaKUM IPOIIECCaM OYUCTKHU U pa3/ieieHHs] BEIIECTB 3JIEKTPOINATN3
SBIISICTCS YKOHOMHYECKHU BBITOAHBIM?
3. Kakue KOHCTpYKITUU KaMmep 00ecCoMMBaHus AIEKTPOaAnaIn3aTopoB Bam n3BecTHbI?
Bapmuanr 2
1. B ueM cyTh MEMOpaHHBIX TIPOIIECCOB pa3ieiacHus?
2. Kak ycTpoeH 31eKTpoAnanu3aTop, IpUMEHIEMBbIN I 00eCCONUBAHMS U KOHIIEHTPUPO-
BAaHUS PaCTBOPOB?
3. Kakue nporieccel onpenensitoT 3¢ (HEeKTUBHOCTh MPOLECCa HIEKTPOAHATUIHOTO KOHIICH-
TpupoBaHus? Kakue KOHCTPYKIIMU KaMep KOHIIEHTPUPOBAHUS 3JIEKTPOIUAIN3aTOPOB
Bawm uzBectHb1?
Bapuanm 3
1. TlepeuncnuTe OBMKYIIUE CUIBI MEMOPAaHHBIX MPOLIECCOB Pa3ICIICHUS.
2. UYrto Takoe KOHIIEHTPAUOHHAs NOspru3amus?
3. OnuumuTe npouecc yTUianu3alun KOHAEHcaTa COKOBOTO ITapa aMMHUAYHbIX IPOU3BOJICTB
METOJIOM 3JIEKTPOANAIIN3A.
Bapuanm 4
1. KaxoB mexanusm obnerueHHou nuddysun?
2. Yo Takoe npeaenbHbli TOK?
3. OnuiuTe npouecc KOHUEHTPUPOBAHUS KUAKUX PAIMOAKTUBHBIX OTX0JI0B METOJOM
IIEKTPOANATIN3A.
Bapuanm 5
1. B ueM cyTh 35I€KTpOIUATU3ZHOIO MTpoliecca OYUCTKH BOJIbI?
2. Yro Takoe conpspkeHHbIE 3G (HEKThI KOHIICHTPAIIMOHHOMN MOJISIPU3AIIAH ?
3. Kak ynansroT TspKeble METaIlIbl C HCIIOIh30BaHUEM MEMOPAHHBIX METOIOB?
Bapuanm 6
1. B uém oTnmunsa KaTHOHOOOMEHHBIX U aHHOHOOOMEHHBIX, @ TAK)KE TOMOTEHHBIX U TeTepo-
TE€HHBIX MeMOpaH?
2. Kakue u3 HUX MOTYT HHTEHCHU(PHUIIMPOBATh CBEPXIIPEACIbHBINA IEPEHOC HOHOB COJH?
3. TlpuBeaute nmpuMepsl MPOLECCOB MepepaboTKN COYHBIX BOJ U TBEPIBIX OTXOJIOB C HC-
MOJIb30BaHNEM OUTIOJISIPHBIX MEMOpaH.
Bapuanm 7
1. UYro Takoe «0OOMEHHasi EMKOCTh MeMOpaH»?
2. Kak xumMuyeckue peakiuu BIUSIOT Ha MPOLECC dJIEKTpoarain3a’?
3. Kakue napametpsl onpenenstor 3pGeKTHBHOCTb IEKTPOIHann3a’?
Bapuanm 8
1. Kak u 1y 4ero MOXHO UCIIOJIb30BaTh PAABI 3JEKTPOIPOBOAHOCTEN HOHOOOMEHHBIX
MeMOpaH?
2. Kakwue nmpuemMsl noBbIIeHUs 3 PEKTUBHOCTH 3NIEKTPOANAIN3A Pa30aBICHHBIX PACTBOPOB
Bel 3Haere?
3. Kak MeTo[ 37eKTpoauain3a UCTIONb3YIOT B pereHepaui abcopOeHTOB CHCTEM JKU3HE-
obecrnieueHus?

4.1.2 Tembl peepaToB
1. MemOpaHHBIE PEaKTOPHI Ul XMMUYECKON TEXHOIOTUN

MeMOpaHHBIE OMOPEAKTOPHI C HEOPTAaHUISCKUMHU U TTOJTMMEPHBIMA MeMOpaHaMH JIjIs
OYHNCTKH CTOYHBIX BOJ
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het

MemOpaHHBIE ANMEKTPOXUMHUUYECKHE TeHEPATOPhl IHEPTHH (TOTUTUBHEIC SJIEMEHTHI)

4. MembOpanHas dKCcTpakius (MEPTPAKIINS) TSI U3BJICYCHUS U KOHIIEHTPUPOBAHUS KOMITO-
HEHTOB U3 JKHJIKUX CMECEH.

5. MemMOpaHHble KOHTAKTOPBI 7151 pa3/ieJIeHHs Ta30BbIX CMECEH.

6. MeMOpaHHBIE CEHCOPBI U OMOCEHCOPHI JIJIsI BBICOKOUYBCTBUTEIILHBIX CUCTEM YIIpaBIie-
HUSL

7. OuucTKa IPUPOJHBIX U TOMYTHBIX TA30B OT TSKENbIX (DpaKIUil yrIIeBOAOPOI0B

8. @uibTpalus XMMUYECKH arPECCUBHBIX T'a30B

9. VYpanenue AMOKCHAA yriiepoaa U3 OMOrasza u Ipyrux ra3oBbIX CMECEH.

10. Perenepanusi u 04MCTKa OPraHUYECKUX PACTBOPUTEIICH.

11. Perenepanus u ouucTka pabouuX KHUIKOCTEH Ta30IpPOBOIOB.

12. Perenepanusi 1 04MCTKa Macen

13. OuncTka U KOHIUIUOHUPOBAHUE KUJKUX TOTUIUB

14. be3peareHTHas NOArOTOBKA MUTHEBOW BOJIbI

15. KommekcHas nepepaboTKa MIaxTHBIX BOJ

16. Pereneparusi u HOBTOPHOE MCIIOIH30BAaHUE BOJBI U3 CTOKOB TEKCTUILHOM MTPOMBIIIIJICH-
HOCTH.

17. KomrmnekcHast mepepadoTKa CTOKOB IIEJUTIOJIO3HO-OYMaKHON TTPOMBIITICHHOCTH.

18. KommiekcHas nepepa®oTKa )KUAKHX paAlOaKTHBHBIX OTXOIOB.

19. OuncTKa KOMMYHaJIbHBIX CTOYHBIX BO/I.

20. KommiekcHast nepepaboTka mociaecnupToBO 6apabl.

21. O4nCcTKa CTOKOB M BBIICJICHUE LIEHHBIX KOMIIOHEHTOB M3 CTOKOB MOJIOYHOW MPOMBIIIJIEH-
HOCTH.

22. KomriekcHast mepepadoTKa MOI3EMHBIX COJICHBIX BOJI U MOPCKOM BOJIBI.

23. XonoaHasi cTeprIn3anust KUAKOCTEH.

IMoaroroBka pedepara u A0KJIAAA 10 HEMY ¢ MYJIbTHMeIHITHOI Mpe3eHTanmeii. Pedepar
— NMUCbMEHHas padoTa, colepsKaliasi KpaTkoe U3JI0KEHHE CYIIHOCTH KaKoro-11u0o BOIpoca, TEMbI
Ha OCHOBE HECKOJBKHX IEPBOMCTOYHMKOB, BBINOJHSEMAsl CTYIEHTOM B TE€UEHME JINTEIBHOIO
cpoka (ot 2-x Henenb). Pedepar nomkeH copepkaTh OCHOBHBIC (PaKTUUECKHUE CBEJICHUS U BHIBOIBI
10 pacCMaTPUBAEMOMY BOIPOCY.
TpeooBanusi k opopmieHnio pedepara. Pedepar n0mkeH BKITIOUATh B ¢e0s1 CIACAYIONINE

DIIEMEHTBI:

— TUTYJbHBIN JuCT (1 cTp.);

— coxepxanue (1 cTp.);

— BBenenue (1-2 cp.);

— OCHOBHasl YacCTh;

— 3axmoyenue (1-2 crp.);

— cnucok aurepatypsl (1 cTp.).

O6pa3zen opopmileHHs TUTYIBHOTO JTUCTa pedepara npeacTaBieH B npunoxcenuu 1 x pa-
Ooueii mporpamme. Ha BTOpoii cranuie pasmemarT «ConepkaHue», KOTOPOE€ TOYHO OTpakaeT
CTpyKTYypy pedepara. B «Comepkanun» yKa3plBalOT HOMEpa CTPAHMII, C KOTOPBIX HAUYMHAIOTCS
9TH 3JIeMeHThl. Bo BBeleHHH KpaTKO M3Naraercs rnpolieMarrhka BOIMpOCa, MOCHe Yero JAOKEH
OBITH IIPECTAaBICH OCHOBHOM TEKCT pedepaTa, COACp KAl B KBaJPAaTHBIX CKOOKAaX CCBUIKH Ha
JTUTEpaTypHble UCTOYHUKH, HarpuMmep: [3]. 3aBepmiaetcs padota «3akmoueHreM» U «CIHUCKOM
JUTEPATyphl», KOTOPBIH JOJDKEH COAEP)KaTh CIEIYIOIIUE FIEMEHTHI: (aMUIUs U MHULUAIIBI aB-
TOpa, HAMMEHOBaHUE paboThl, T U3/1aHa paboTa, U3AATEIbCTBO, TO U3/IaHUs, KOJTUYECTBO CTpa-
HUII (JIOITYCKAeTCsl UCIO0Ib30BAHUE UHTEPHET-UCTOUHUKOB).

Pedepar nomxen ObITh HAOpaH Ha KOMIIBIOTEPE U paclievyaTaH, B BUIEC UCKITIOYCHUS MOXKET
OBITH CIIaH PYKOTHCHBIN BapuaHT. B mocnenneM ciaydyae paboTa qokHa OBITh HANTMCAHA YETKUM
MOHATHBIM MoYepkoM. Ha Bcex cTpanuiiax paboThl cripaBa ciaeayeT OCTaBUTh MOJIS 10 25 MM Asist
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IIOMETOK M 3aMEYaHuil MmpoBepsronero npemnoaasarens. Ctpanuibl pedepara He0OOXOIUMO MTPO-

HyMepoBath. [IepBoil cTpaHuIeld CYUTAETCS TUTYJIBHBINA JUCT, HA KOTOPOM HOMEpP CTPAHUIIBI HE

craBurcs. O0muit 00beM paboTsl — oT 12 10 15 crpanun popmara A-4 (297x210 MM) 1 uznoxe-

HUe Tekcta 14 keriem yepes 1,5 nHTepnana.

Joxaan (ycTHoe cooOIieHue) rno pedepary npencraBiser codoit kpatkoe (5-7 MUH) H3J10-
JKEHWE CYTH BBITIOJIHEHHOH paboThI, CONMPOBOXKIAIOIIEECs KOMIBIOTEpHON mpe3eHTanuen. [lo-
CIIeMHSIA NOJDKHA BKIIOYATh He Oomnee 12-15 cnaiimos.

[Tpu npoBepke pedepara mpernoaaBaTeeM OLEHUBAIOTCS:

* 3Hanue (HaKTUYECKOT0 MaTepuaa, yCBOCHUE OOIINX MPEACTaBICHUH, TOHATHH 110 TeMe pede-
paTa, a TakXe 10 U3y4aeMoil TUCHHUILINHE;

* CooTBeTCTBHE MEXAY TEMOI U coJepKaHueM pedepara.

* CreneHb 000CHOBAaHHOCTH apTyMEHTOB M 0000IIEHUH, JIOTHYHOCTD M TIOCIIEI0BATEIBHOCTD U3-
JIOKEHHUsI MaTepuana, KOPPEeKTHOCTh apryMEHTAlllU, XapakTep U JOCTOBEPHOCTh MPUMEPOB,
CIOCOOHOCTH K 0000IIEHHU0, ITUPOTA KPyro3opa aBTopa.

* Hcnonb3yemble TUTEpaTypHbIE HCTOYHUKH.

* KynbpTypa NUCBMEHHOTO U3NI0KEHHS U 0(hOPMIICHHUSI MaTepHaa.

* VYMeHue 4€TKO U JIOTUYHO JIOJIOKUTh OCHOBHBIE PE3yJIbTaThl pabOTHI.

» KauecTBO 1 HHPOPMATUBHOCTH HIUTIOCTPALIMOHHOTO MaTepHaia.

* VYMeHue rpaMOTHO, YETKO OTBEYATh HA BOMPOCH! M BECTH apTyMEHTHPOBAHHYIO JTUCKYCCHIO.

4.2 ®oHJ OLIEeHOYHBIX CPEACTB /1JIsl IPOBeAeHUs MPOMEeKYTOYHOM aTTecTAlUH

dopma KOHTPOJIS AJIsl IPOBEJIEHUS IPOMEKYTOUHON aTTECTAllMK MO0 JTUCHUILUIUHE — K3a-
MEH.

CryneHTsl 00513aHbBI CAATh K3aMEH B COOTBETCTBUM C PACIIMCAHUEM U YUEOHBIM ILJIAHOM.
DK3aMeH SBIsIeTCs (POPMOM KOHTPOJISL YCBOCHMS CTYIACHTOM Y4eOHOH Nporpammbl MO JUCIH-
winHe. PekomenayeTcs cieayrouue KpUTEpUu OLIEHKH TEOPETHYECKIX 3HAHUN Ha dK3aMeHe.

OneHka «HeyoosenemeopumenbHo» BbICTABISIETCS B TOM CIIy4ae, €CJIU CTYAEHT JE€MOH-
CTpUpYET:

- MOBEPXHOCTHOE 3HAaHUE TEOPETUYECKOI'0 MaTepHaa;

- HE3HAHHME OCHOBHBIX 3aKOHOB, MOHSATHI U TEPMUHOB y4eOHOI NUCIUIUIMHBI, HEBEPHOE
OTIEpUPOBAHUE UMU;

- TpyObIe CTHIIMCTUYECKHUE M PEUYEBBIC OLTUOKH.

OneHKa «y0o61emeopunebHO» CTaBUTCS CTYJCHTaM, KOTOPBIE MIPH OTBETE:

- B OCHOBHOM 3HAIOT y4e€OHO-IPOrPaMMHBINA MaTepHall B 00bEMeE, HEOOXOIMMOM IS TIPE]I-
cTosiiel yueObl 1 paboThl O Ipodeccuu;

- B LI€JIOM YCBOWJIM OCHOBHYIO JIUTEPATYpY;

- B OTBETAxX Ha BOIIPOCHI UMEIOT HAPYIICHUS B MTOCIIEI0BATEIBHOCTH U3JI0KEHUS YUeOHOTO
MaTepuaia, JEMOHCTPUPYIOT IOBEPXHOCTHBIE 3HAHUS BOIIPOCA;

- IMEIOT KPaTKHE OTBETHI TOJILKO B paMKax JIEKIIHOHHOTO Kypca;

- IPUBOJAT HEYETKHE POPMYIUPOBKU OCHOBHBIX MTOHATHH U 3aKOHOB;

- IMEIOT CYIIECTBEHHBIE MOTPEUTHOCTH U TPYObIe OMMOKU B OTBETE Ha BOIPOCHI.

O1eHKa «X0pouto» CTaBUTCS CTYACHTaM, KOTOPBIE IIPH OTBETE:

- 00HapYXHMBAIOT TBEPIOE 3HAHHE MPOIPAMMHOI0 MaTepuasa, KOTOPbI U3JIaraloT CUCTE-
MaTU3HUPOBAHO, MOCIIEIOBATENLHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HanboJiee 3HaUUMYIO JOIMOJIHUTEIBHYIO JIUTEPATypy;

- JIOITyCKAIOT OTJENIbHBIEC IOTPEIIHOCTH U HE3HAYUTEIbHbIE OIIMOKH MPH OTBETE;

- B OTBETaxX HE JOMYCKAeT CEPhE3HbIX OIMMOOK U JIETKO YCTPAHSET OTAENIbHbIE HETOUHOCTH
C TIOMOUIBIO JIOTIOJIHUTENLHBIX BOIPOCOB MPENOIaBaTeIs.

O1eHKA «0MIUYHO» CTaBUTCS CTYJICHTaM, KOTOpPbIC TIPU OTBETE:

- OOHapyKUBAIOT BCECTOPOHHEE CUCTEMATUYECKOE U ITyO0KO€ 3HaHHE MPOrPaMMHOI0 Ma-
Tepuasa (3HaHHe OCHOBHBIX MOHATUH, 3aKOHOB U TEPMUHOB YU4e€OHON JUCIMUIUIMHBI, YMEHHUE OTle-
pUpOBaTh UMH);
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- U3J1araloT MaTepual JOTUHYHO, MOCJIEI0BATEIbHO, PA3BEPHYTO U YBEPEHHO;
- U3JIaral0T MaTepual ¢ TOCTATOYHO YETKUMU (POPMYIHUPOBKAMHU, MTOATBEPKIAEMBIMU I'pa-

dukamu, muppaMu UM IPUMEPAMU;

- BJIAJCIOT HAyYHBIM CTHJIEM PEUH;
- IEMOHCTPUPYIOT 3HAHHWE MaTepuala JEeKIui, 0a30BbIX YICOHUKOB U JTOTIOTHUTEIHHOM

JUTEPATYypPHI.

f—

(98]

10.

11.

12.

13

15.

16.

17

18.

19.

4.2.1. Bonpochbl K IK3aMeHY:

Crparerus u TakTHKa 3allUThl CPebl OOUTAHUS.

Knaccudukanus 0CHOBHBIX HUCTOYHHMKOB 3arpsi3HEHUN M METO/0B NepepadOoTKU ra3000-
Pa3HBIX, KHUJIKHUX U TBEPABIX IPOMBIIIIEHHBIX OTXOO0B.

TexXHOreHHBbIE 3arpsI3HEHUs] OKPYKAIOLIEN CPEIbI.

OCHOBHBIE NPUHIIMIIBI CO3/1aHUS OE30TXOAHBIX M MAIOOTXOAHBIX TEXHOJIOTUH € HCIIOJIb-
30BaHMEM MeMOPaHHBIX METOJIOB (Ha IPUMEpPE CO3IaHMS 3aMKHYTHIX IO BOJIE TEXHOJIOTHU-
YECKHX IMKJIOB NP IPOU3BOACTBE MOJIMAPAMUIHBIX BOJIOKOH).

KonTpons pH 1 MUKpOKOIMYECTB 3arpsI3HAIONIMX BEIIECTB B aTMocdepe, ruapocdepe, Jiu-
Toc(hepe C UCHOIB30BAHUEM CTEKJISHHBIX M3MEPUTENBHBIX 3JEKTPOJIOB U CEIEKTUBHBIX
3IIEKTPOAOB C HOHOOOMEHHOH MOBEPXHOCTHIO.

OCHOBHBIE TPUHLIUIIBI XPOMATOTPA(PUUECKOrO ONPEAEICHUSI MUKPOKOMIIOHEHTOB B I'a30-
BBIX, BOJHBIX U BOJTHO-OPTaHUYECKUX pacTBopax. Vcnoiap3oBaHne MeMOpaHHBIX METOJIOB
obecrieueHus 3aJaHHBIX 3HaYeHU pH 37110€HTOB.

MemOpaHHBIE METO/BI pereHeparus abcopOeHTOB (Ha MpUMepe OYMCTKH BO3AyXa M Me-
TaHa OT JMOKCUA CEpPhl U YIIIEKUCIIOTO ra3a).

Meroasl TEPMUYECKON HEUTpAIM3aLUU OTXOIAIIUX Ta30B C MCIOJB30BAaHUEM HAHO- U
MHUKPOCTPYKTYPUPOBAHHBIX MEMOpaH € KaTAIMTHUECKONW COCTaBIIAIOLICH.

Knaccuueckne u 3J1eKTpOXMMUYECKHE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE METOBI 00€3-
BPEKUBAHMsI TOKCUYHBIX IIPUMECEH ¢ UCIOJIb30BAHUEM MEeMOpaH (OKHCIEHHE KHCIOpO-
JIOM BO3/1yXa, XJIOPUPOBAaHUE, 030HUPOBAHHE).

OuncTKa ¥ KOHLEHTPUPOBAHUE PACTBOPOB, HEUTpAIHU3allis KUCIOTHO-OCHOBHBIX CTOKOB,
pereHeparisi abCoOpOCHTOB M peKyIeparys TBEpAbIX 0TX0A0B (Ha mpuMepe nepepadoTKu
IUTACTUKOBBIX OYTBUIOK) METOJIOM IEKTPOIHATIN3A.

IlepepaboTka CTOUHBIX BOJ MAaCIOXUPKOMOMHATOB, MPEANPUATUNA HEYTIHONW U LIEIITIO-
JI03HO-0yMa)XHOH MPOMBIIUIEHHOCTH METOJIaMH MUKPO- U YJIbTpadUiIbTPaLUH.
OO6patHbIif 0cMOC B KOOMHHUPOBAHHBIX MEMOpPAHHBIX METO/1aX NMEPepadOTKU U 00e3BpEeKU-
BaHUS JKUJAKHX PaJHMOaKTUBHBIX OTXOJOB, U3BJICUCHUS U PEKyNepaluy TSKEIbIX MeTall-
JIOB.

. bezoTxomHBIE M pecypcocOeperarme TeXHOIOT N
14.

Baxwuelimme THOBBIE DKO3aLUMTHBIE ITpouecchl. [locnenoBaTenbHOCTh CTaAUM pa3pa-
OOTKH TIpolIecca OYUCTKH.

Be3oTxonmHbie 1 pecypcocbeperaroire TeXHOJIOTHH UCIIOJIb30BaHUS BOBI B TEXHOCHEPE.
KoHnnemnmus 6€30TX01HOTO MPOU3BOJICTBA.

[IpuHIUIIBI COBEPLIEHCTBOBAHHUS CYIIECTBYIOIIMX IIPOU3BOJICTB.

. besorxonHbie U pecypcocbeperaronie TeEXHOJIOIMH UCIIOJIb30BaHUS BOABI B TEXHOCHEDPE.

TI/IHOBBIC CXCMBbI OpI‘aHI/IBaHI/II/I HpOI/ISBO,Z[CTBeHHBIX HpOI_IeCCOB.

Baxnelye TUIIOBBIE YKO3aIIMTHBIE TPOLIECCHI. TEXHOIOTHYECKHUE, IKOJTOTUUECKUE U
3KOHOMHUYCCKUC HpI/IHI_[I/IHBI.

Cranun pa3pabOTKH MPOIIECCOB OYUCTKHU C UCIOJIB30BAaHUEM MEMOPAHHBIX TEXHOJIOTH.
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4.2.2 TIlpumep 3K3aMeHAIIMOHHOTO OMJIeTa:

®eaepanbHOe rocy1apcTBEHHOE 00pa3oBaTe/ibHOE YUpeKIeHue
BbICIIEr0 00pa30BaHUA
«Ky0aHCKHil rocy1apCcTBeHHbINl YHUBEPCUTET»
Hampasnenue nonrorosku 20.03.01 Texunocdepnas 6€30macHOCTb
[Tpoduns: Dxomornueckas 6€30MacHOCTh
Kadenpa ¢pusuueckoit xummn
Jducnunimmaa «MemOpaHHbIe TEXHOJIOTHU B 00ecreYeHUH IKOJI0rHYecKo 0e30MacHOCTH»

JK3aMeHallMOHHBbIH Omiter Ne 1
1. Knaccudukaius OCHOBHBIX HCTOYHUKOB 3arpsI3HEHUM U METOJIOB TIEpEepadOTKH

I‘a3006pa3HBIX, KUJKHUX U TBCPABIX TPOMBIIIIICHHBIX OTXO0B.
2. besoTxonHble U pecypcocOeperarmme TeXHOJIOTHH.

3aBenyrouuii kadeapoit
JI-p XUM. HayK, podeccop B.1. 3a6omnorkuii

OueHoYHbIE CpeaCTBa Il MHBAIUIOB M JIUIl C OTPAHUYEHHBIMHA BO3MOXXHOCTSIMH 370PO-
BbsI BBIOMPAIOTCS C YYETOM MX MHAWBUAYAIBHBIX MCUXO0()U3NIECKUX OCOOCHHOCTEH.

— IIp¥ HEOOXOANMOCTH HHBAINAAM U JIMIAM C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI
IPEOCTABIISCTCS JOMIOJHUTEIFHOE BpeMs JIJIs IOATOTOBKM OTBETA Ha 3K3aMEHE;

— IpY MIPOBEJICHNUH MIPOLEAYPhl OLICHUBAHUS PE3yJIbTaTOB O0YYEHHS] MHBAJIH/OB M JIUII C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 370POBBSI IPEAYCMATPUBACTCS UCIOIB30BAHUE TEXHUUECKUX
CPEZICTB, HEOOXOMMBIX UM B CBS3H C X MHIUBHUyaTbHBIMU OCOOCHHOCTSMU;

— IIpU HEOOXOAUMOCTH ISl 00YUAIOIMIUXCS C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI
Y MHBAJIHIOB TPOLEAYpa OLEHHBAHUS PE3YJIbTaTOB OOYYEHHUS IO AUCIMIUIMHE MOXKET IPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oneHUBaHUS Pe3yabTATOB O0YUCHNS HHBAIHMIOB U JIUII C OTPAHUYCHHBIMHU BO3-
MOYHOCTSIMH 3/J0POBbS 110 JUCUUIUIMHE (MOJYJIIO) IIPeAyCMaTpPHUBAET MPel0CTaBIeHNE HH(pOpMa-
1M B GOpMax, aJanTUPOBAHHBIX K OTPAaHWYECHUSAM UX 37I0POBBS U BOCIIPUATHS HH(POPMAITUH:

Jnst a1 ¢ HapyIIEeHUsIMUA 3pCHUS:

— B TIeYaTHOU (popMe YBEITUICHHBIM MIPUPTOM,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JI7st U1 ¢ HapyIISHUSIMH CITyXa:

— B meyaTHoi opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B TIeYaTHOU ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

S. IlepevyeHb OCHOBHOM M 10NOJIHUTEIbHON y4eOHOM JIUTEPATypPbl, HEO0XOAUMOH 1JIA
OCBOEHHUS TUCUMILIUHBI (MOTYJIs1)
5.1 OcHoBHasi IUTEpPaTYypa:

1. MemOpannas snektpoxumus [ Tekcr] : yueOGHOe mocobue st 00yJaromuxcst 10 OCHOBHBIM 00-
pa30oBaTeIIBHBIM ITPOrPaMMaM BBICIIIETO 00pa30BaHUs YPOBHS OakallaBpuaT U MarucTpaTtypa o
HarnpasieHusiM noarorosku 04.03.01 u 04.04.01 / [H. A. Kononenko, O. A. Jlemuna, H. B.
Jlo3a u ap.] ; M-Bo o6pa3oBanus u Hayku Poc. ®enepanun, Kybanckwuii roc. yH-T. — [2-€ U31.,
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uctp. u gon.]. — Kpacnonap : [Kybanckuii rocynapcrBennsiii yausepcurert], 2017. — 290 c. :
WI. - ABT. yKa3zaHbl Ha 000poTe THUT. J1. — bubnuorp.: ¢. 273-287. — ISBN 978-5-8209-1298-6.
. Mynzaep, M. BBenenue B MeMOpanHyto TexHomoruto [ Tekct] : [ygeOHoe mocobue] / M. Mynaep
; mep. ¢ anra. A. FO. AnenteeBa, I'. I1. Ammonsckoit ; mox pen. B. I1. JIy6sru. — M. : Mup,
1999. — 513 c. : un. — bubnuorp. B koure ra. — ISBN 5030031146. — ISBN 0792309790.

. Jlapuonos, H. M. [IpombltiuieHHas: 3KOIOTHS [ DIEKTPOHHBINA pecypc] : YAeOHUK U TPAKTUKYM
TSt akagemudeckoro OakamaBpuata / H. M. Jlapuonos, A. C. Pa0biieHKOB. — 2-€ u311., epe-
pab. u gom. — M. : FOpaiit, 2015. — 381 ¢. — https://biblio-online.ru/book/E7492 A42-9F3E-
4872-AC6F-A1B11F2C17D5.

. byneikuna, T. A. [Iporieccs u anmapatsl 3amuThl ruapocdeps! [Teker] : yueOHOE mocodue s
ctyneHToB By30B / T. A. Bynsikuna, C. I'. EmenbanoB. — M. : Akagemus, 2010. — 287 c. : mi. —
(Beicmiee mpodeccuonanpHOe 00pazoBaHue. 3alMTa OKpYyKarIier cpeas). — bubmuorp. : c.
281-284. — ISBN 9785769565618.

5.2 lono/HUTeIbHAS JTIUTEpATypa:

. Beromkun, Anexcanap I'puropseBud. Ilporeccs! u anmnaparsl 3alIMThl OKPYKaOLIEN Cpezbl
[Tekct] : yueOHOE mocobue a1t cTyeHToB By30B / A. I'. Beromkun. — M. : Bricmias mkona,
2008. — 639 c. : un. — ([lns BeIicmieit yueOHBIX 3aBefeHMid. OXpaHa OKPYXKAIOMIeH cpeibl). -
bubnuorp. : c. 633-635. — ISBN 9785060057621.

. IlepBoB, Anekceii ['epmanoBuy. CoBpeMeHHbIE BHICOKO3(D(PEKTUBHBIE TEXHOJOTHH OYUCTKH
IUTHEBOI U TEXHUUYECKON BOJBI C MPUMEHEHNEM MeMOpaH: 0oOpaTHBIA 0cMOC, HaHO(UIIBTpa-
s, ynerpadunsrpanms [Texct] / A. T'. IlepBos. - M. : M31-Bo Accconnaiiy CTpOUTEIbHBIX
By30B, 2009. — 231 c. : un. — (bubnuoreka HayuHbIx pa3zpaboTok u npoekroB MI'CVY). - buob-
auorp. : c. 224-227. — ISBN 9785930936919.

ILHSI OCBOCHU NUCHUIITIMHBI MHBAJIMAAMU U JIMIIAMHA C OTPaHUYCHHBIMU BO3MOXKXHOCTIAMU

SHOpOBBﬂ NUMCHOTCS U3JaHUS B SHGKTpOHHOM BUJC B 3HeKTpOHHO—6I/I6JII/IOTeIIHI)IX cucreMax
«Jlaab» u «HOpaiT».

5.3 llepuoauyeckne U3TaHUA:

p—

Kypnan “Green Chemistry”

2. Bcepoccuiickuii HaydHO-METOIUYECKUNA U HH(POPMAITMOHHBIN KypHaI "be3omacHoCTh B
TexHochepe"

Pedeparusnsrii )xypran (PX) "Puck u 6e3onacHocTs"”

4. WutepHer-xypHan "TexHonoruu TexHochepHon 6e30macHocTr"
(http://ipb.mos.ru/ttb/index.html)

[9S)

6 Ilepeuennb pecypcoB MH(OPMAIMOHHO-TEJIeKOMMYHUKAIIUOHHOM ceTH «UHTEepHeT»,

HEeOOXO0AUMBIX /IJISi OCBOEHMSI JUCHUNJIMHBI (MOIYJIsA)

http://elibrary.ru/ Hayunas anekTpoHHast Oubimoreka

http://www.ecolife.ru XKypnan "Dxosorust u >xu3Hp"

http://www.chemnet.ru Xumudeckast ”HGpOpMAIIMOHHAS CETh

http://ipb.mos.ru Hayunsiit UaTeprer-nopran "TexHOIOTHU U CUCTEMBI O€30T1acHOCTH "
http://ipb.mos.ru/ttb/index.html MaTepHEeT-)ypHaN "TexHomoruu TexHochepHoi 6e3-
OITACHOCTH"

http://econavt.ru/instrukcii-po-ohrane-truda/dokumenty - baza HOpMaTHUBHBIX JOKYMEH-
TOB I10 OXpaHE TPYJIa.

http://gostexpert.ru - Eqnnas 6a3a roctos PO.

8. http://www.fips.ru - ®enepanbHbIii HHCTUTYT MATEHTHOW COOCTBEHHOCTH.

AP =

o

~
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9. http://www.viniti.msk.su/ - Bcepoccuiickuii ”HCTUTYT HAYYHOH U TEXHUYECKOM HH(pOp-
manuu (BUHUTUY).

10. http://www.icsti.su/portal/index.html - MexxayHapOoaHBIM LIEHTP HAYYHON U TEXHHUYE-
ckoit nuaopmaruu (MIIHTN).

11. http://www.vntic.org.ru/ - Bcepoccuiickuii Hay4HO-TEXHUUECKUH MHPOPMAITUOHHBIN
uentp (BHTULL).

12. http://www.gpntb.ru/ - 'ocynapcTBeHHast myOMyHasi HAyYHO-TEXHUYECKasi OnOInoTeka
(I'TIHTB).

13. http://www.uspto.gov/web/menu/search.html - ba3a manasix narenros CIIIA.

14. http://www.epo.org/searching/free/espacenet.html - ba3a nasasx narearos 6osee 70
CTpaH MHpa.

15. http://www.i-r.ru/ - xypHan "MU3o0peraTens 1 painoHaau3aTop”

16. http://www.intelpress.ru/ - ;xypHan "WHTemiekTyaibHas COOCTBEHHOCTD"

17. http://patents-and-licences.webzone.ru/index.html - xxypHan «IlaTeHTBI U TUTIEH3UH»

18. http://www.patentinfo.ru/ - ;xypHan «IlaTeHTHBII TOBEPEHHBIN»

19. http://www.tehlit.ru/1lib_norma_doc/6/6965/index.htm MeToauueckue pekOMEH 1IN
0 OIIEHKE 3(PPEKTUBHOCTH WHBECTULIMOHHBIX MPOEKTOB (BTOpas peAakuus) (0pHuIm-
aTbHOE U3JaHUE YTBEPKJACHO MHUHUCTEPCTBOM SKOHOMUKH P®, MunucrepctBom ¢u-
HaHCOB P®, I'ocynapcTBeHHBIM KOMUTETOM P® 110 CTPOUTENBHOM, apXUTEKTYPHOU U
KrmmiHor noymTuke oT 21.06.1999 r. Ne BK 477), M., OxoHomuxka, 2000 r.

7 MeToauyeckue yKa3aHHs 1Jisl 00y4aloMMXCsl 0 OCBOCHHUIO TUCUMILIUHBI (MOTYJIs1)

OCHOBHBIM BUJIOM ayJUTOPHOH pabOTHI CTYACHTOB SIBIAIOTCS JEKIIMOHHBIE M CEMUHAp-
CKHE 3aHATHS.

CeMuHapckue 3aHATHSI CITYXaT IS 3aKPEIUICHUS M3y4EeHHOTO MaTepuaya, pa3BUTHUS
YMEHU ¥ HABBIKOB TOJITOTOBKH JTOKJIAJ0B, COOOIICHHUH, TPUOOPETEHUS OMBITA YCTHBIX MyOJINY-
HBIX BBICTyHHGHHﬁ, BCACHUS I[I/ICKyCCI/II/I, apI‘YMeHTaI_[I/II/I M 3allIUTHI BBIZIBUTACMBIX HOHOX(GHHﬁ, a
TaKKe JUIsl KOHTPOJIS TPErojaBaTeeM CTETIICHH MOJATOTOBIEHHOCTH CTYISHTOB MO HM3y4aeMOu
JUCLIAIIIIMHE.

CemuHap npemonaraetT cBOOO HBI 0OMEH MHCHHUSIMU 110 n30paHHON TeMaTtuke. OH Hauu-
HAeTCsl CO BCTYNMUTEIBHOTO CJI0BA MPErnoAaBates, pOopMyIupyIOLIEro Ieb 3aHATHS U XapaKTe-
PHU3YIOIIETO €ro OCHOBHYIO MPOOJIEMATHKY. 3aTeM, KaK IMPaBUIIO, 3aCIYyIINBAIOTCS COOOIICHHS
cTyneHToB. OOCYKIeHIEe COOOIIEHUSI COBMEIAETCSI C PACCMOTPEHUEM HAMEUYEHHBIX BOMPOCOB.
Coo0mienus, mpeanoiarale aHaau3 MyOoJuKaiui o OTACIBHBIM BOITPOCaM CEMHUHApa, 3aciy-
[IMBAIOTCS OOBIYHO B cepeauHe 3aHsThs. [[0ompsieTcs BEIIBIKEHNE U O0CYKICHIE AIbTePHATHB-
HBIX MHCHHH. B 3aKII0YNTEIHFHOM CITOBE MTPENO1aBaTelb MOABOAUT UTOTH OOCYKIACHUS U OOBSIB-
JIIET OICHKHU BBICTYHaBH_II/IM CTy,Z[eHTaM. B oeisax KOHTpO.H}I IIOATOTOBJIICHHOCTHU CTYI[GHTOB nu HpI/I-
BUTHsI UM HaBBIKOB KPaTKOTO MHCHbMEHHOTO W3JIOKEHHUSI CBOMX MBICJICH MperojaBaTeilb B X0/
CEMUHAPCKUX 3aHATUI MOXKET OCYILECTBIIATh TEKYIIUH KOHTPOJIb 3HAHUM B BUJIE YCTHOT'O OIIPOCa
WJITM TTUCBMEHHBIX MPOBEPOUYHBIX padoT.

IIpy nOAroTOBKE K CEMUHAPY CTYAECHTBI UMEIOT BO3MOKHOCTD BOCIIOJIB30BATHCS KOHCYJIb-
TalusIMH TIpenoaBaresis. KpoMe ykazaHHBIX TEM CTYICHTHI BIIPaBe, MO COTJIACOBAHMIO C MPETIO-
JaBateseM, U30upaTh U APYrue HHTEPECYIOINEe UX TEMBI.

KadectBo yueOHO# pabOTHI CTYJIEHTOB MPENOJaBaTeh OLICHUBACT B KOHIIE CEMUHAPA, BBI-
CTaBIsisl B pabounii )KypHal TeKyuue oneHkH. CTyIeHT UMEeT PABO 03HAKOMHTHCS C HUMHU.

MeToauka HanucaHus pedepaToB U T0KIA10B
Iesasto HantcaHus pehepaToB SABIAETCA:
- MPUBHUTHE CTYJEHTAM HABBIKOB OMOIHOrpaduyYecKOTro MOMCKAa HEOOXOAMMOM JUTEpa-

TypHI (Ha OyMa)KHBIX HOCHTEJISIX, B 3JIEKTPOHHOM BHUJIE);
IIPUBUTHE CTYJECHTAaM HaBLIKOB KOMIIAKTHOI'O U3JI0’KEHHSI MHEHHSI aBTOPOB U CBOEIO CY)KIAEHUS I10
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BEIOpaHHOMY BOIIPOCY B MTUCHbMEHHOU (hopMe, HAYYHO TPaMOTHBIM SI36IKOM M B XOPOIIIEM CTHIIE;

- IproOpeTeHne HaBbIKa TPAMOTHOTO 0(OPMIIEHHS CChIJIOK Ha MCIIOJIb3yeMbIe HCTOYHUKH,
MPABIJILHOTO IIUTUPOBAHUS aBTOPCKOTO TEKCTA;

- BBISIBJICHHE U Pa3BUTHE Y CTY/I€HTa UHTEpeca K ONpeIeICHHOW HAyYHON U IPaKTHYECKOMN
npoOiieMaTuKe ¢ TeM, 4TOOBI HCCIeIOBaHNE €€ B AAbHEHIIIEM MPOI0JDKAIOCH B TIOJTOTOBKE U
HAIMCaHUH KYPCOBBIX U AUIIOMHON paOOThHI M NaTbHEUIINX HAYUYHBIX TPYAAX.

OcHoBHBIE 32/1a4HM CTY/ICHTA IIPHU HANTMCaHUH pedepara:

- ¢ MaKCUMAaJILHOM MOJIHOTOM MCIIOIB30BaTh JIMTEPATYPy MO BEIOPAHHON TeMe (KaK PeKo-
MEHAYEMYIO, TAK U CAMOCTOSATEIHHO MOJ00PAHHYIO) AJIS PABUIHLHOTO TOHUMAaHUS aBTOPCKOH IMO-
3ULINU;

- BepHO (0e3 UCKa)KeHUs CMbICTIa) epeaaTh aBTOPCKYIO MO3UIIMIO B CBOEH paboTe;

- YSICHUTD JJ1s €051 U M3JI0KUTH MPUUUHBI CBOETO corjiacusi (HECOrJiacusl) ¢ TEM HIIK HHBIM
aBTOPOM TI10 JIaHHOM TIpobJeme.

TpeOoBaHus K coepkaHuI0 pedpepara:

- MaTepua, UCIIOJIb30BaHHBIN B pedepare, TOKEH OTHOCUTCS CTPOTO K BRIOPAHHOM TeMe;

- HEOOXOAMMO U3JIOKUTH OCHOBHBIE aCTIEKThI TPOOJIEMBI HE TOJIBKO TPaMOTHO, HO U B CO-
OTBETCTBHH C TOW WJIM UHOM JIOTUKOH (XPOHOJIOTUYECKOM, TEMATHUECKOH, COOBITUIHOM U Ap.)

- IPU U3JI0KEHHUH CIIEyeT CrPYIIUPOBATh UIEH Pa3HBIX aBTOPOB MO OOITHOCTH TOUYEK 3pe-
HUS WIH 110 HAYYHBIM IIKOJIaM;

- pedepar JOMKEH 3aKaHYMBATHCS MOBEACHUEM HUTOTOB MPOBEACHHON HCCIEI0BaTEIbCKON pa-
OOTHI: colepKaTh KpaTKUi aHATN3-000CHOBAHNE MPEUMYIIECTB TOW TOYKU 3PEHHUS M0 paccMmar-
pUBaEMOMY BOIIPOCY, C KOTOPOoi BbI conuaapHbl.

Crpykrypa pedepara.

1. Haunnaercs pedepat ¢ TUTYIBHOTO JIHCTA.

Obpa3zer oopmiIeHUS! TUTYIBHOTO JIMCTA 71 pedepaTta npuBeeH B POH/E OICHOUYHBIX CPEICTB
10 TAaHHON QUCIUILINHE.

2. 3a tutynabHBIM TUCTOM cienyet Conepxanue. CoaepxkaHue - 3To 1iaH pedepara, B Ko-
TOPOM KaKJOMY pa3Jiely JI0J>KEH COOTBETCTBOBATh HOMEP CTPAHHULIBI, HA KOTOPOI OH HaXOUTCS.

3. Tekct pedepara. OH nenuTCs HA TPU YaCTU: BBEJICHUE, OCHOBHAS YacTh U 3aKIIIOUCHUE.

a) Beenenue - pazmen pedepara, MOCBANMICHHBINH TOCTAHOBKE MPOOIEMBI, KOTOpasi Oymer
paccMaTpuBaThCs U 00OCHOBAaHHUIO BEIOOPA TEMBI.

6) OcHOBHAas 4acThb - 3TO 3B€HO pabOThl, B KOTOPOM IOCJIEI0BATENIbHO PACKPHIBAECTCS BbI-
OpanHast Tema. OCHOBHAsI YacTh MOXKET OBITh MPE/ICTaBICHA KaK LETbHBIM TEKCTOM, TaK U pa3fe-
neHa Ha ryaBbl. [Ipu HeoOXoauMOCTH TeKCT pedepaTta MOKET AOMOJIHATHCSA WIITIOCTPALUAMU, Ta0-
JHLaMu, rpadukaMu, HO UMHU He CIeyeT "meperpyxarb" TeKCT.

B) 3aKJIIOueHue - JaHHBIN pa3aen pedeparta JOHKEH ObITh MPEACTABIEH B BUJIE BHIBOJIOB,
KOTOpBIE TOTOBATCS HAa OCHOBE MOATOTOBIEHHOTO TEKCTA. BBHIBOABI JOKHBI OBITH KPATKUMU U
YeTKUMH. TaKKe B 3aKIIFOYCHUH MOKHO 0003HAYUTh MTPOOJIEMBI, KOTOPBIC "BBICBETHUIIUCH" B X0
paboTbl HaJ pedepaToM, HO HE OBUIH PACKPBITHI B padoTe.

4. Cnucok nuTepaTypbl. B TaHHOM CNMCKE HA3bIBAIOTCA KaK T€ MCTOYHUKHU, HA KOTOPHIE
CCBIJIACTCS CTY/CHT IMPH MOATOTOBKE pedepaTa, Tak U BCe WHBIC, U3YUCHHBIE UM B CBSI3H C €O
MOATOTOBKOM. B paboTe H0MKHO OBITH MCITOJIB30BAHO HE MEHEE 5 pa3HbIX UCTOYHUKOB. PaboTa,
BBITIOJIHEHHAS C UCIIOJIb30BAHUEM MaTepHalia, COIEPKAIIETrocsi B OJTHOM HAyYHOM UCTOYHUKE, SIB-
JsieTCsl IBHBIM TUIaruatoMm u He npuHumaercsa. Odopmienue Crnrcka JIUTepaTypbl JOKHO COOT-
BETCTBOBATh TpeOOBaHUsAM Oubmuorpapuueckux crannapros (cm. Opopmienue Crmcka UCToY-
HUKOB U JINTEPATypbl B POH]IE OLIEHOYHBIX CPEJICTB).

O0beM 1 TexHHYeCcKHe TPeOOBaHUs, IPpeIbsBJsieMble K BHINOJHEHUIO pedepaTa.

Pedepar nomken ObITh HAOpaH HA KOMIIBIOTEPE U paclieyaTaH, B BUJIC UCKIIOUCHUS MOXKET
OBITH CIIaH PYKOTHCHBIN BapuaHT. B mocienneM ciaydyae paboTa qokHa OBITh HANTMCAHA YETKUM
HNOHATHBIM Mo4YepkoM. Ha Bcex cTpanuiax paboThl cripaBa ciaeayeT OCTaBUTh MOJIS 10 25 MM asist
IIOMETOK M 3aMeYaHuil MpoBepsrouero mpemnoaasatens. OobeM paboThl JOKEH OBITh, KaK Mpa-
BWJIO, HE MeHee 12 u He 6oree 20 crpanui. Pabora momkHa BRIMONHATHECS 12-14 kernem udepes
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UHTEpBal 1.5, pazMepsl OCTaBIISIEMbIX NOJIEH: JIEBOE - 25 MM, IpaBoe - 25 MM, HIXKHee - 20 MM,
BepxHee - 20 MMm. CTpaHUIIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

Paccrostare Mexny Ha3BaHHMEM YacTd pedepara WIH TVIaBBl U MOCIECIYIOIIMM TEKCTOM JIOJIKHO
OBITH paBHO TpeM HHTepBajiaM. Dpa3bl, HAUMHAIOIIMECS ¢ "KPaCHOU" CTPOKH, IIEYaTarOTCs C ao-
3alHBIM OTCTYIIOM OT Hayajla CTPOKH, paBHbIM 1.25 cMm.

[Tpu uuTHpOBaHUN HEOOXOIUMO COOIIOAATH CAEAYIOIIHIE paBuia:

- TEKCT LUTATHI 3aKII0YACTCS B KaBBIYKU M TIPUBOAUTCS O€3 U3MEHEHUM, 0e3 MPOU3BOIIb-
HOT'O COKpalIeHHsI IIUTUPYEMOro (pparMenTa (IpoIycK CioB, NPEASIOKEHUN UIu ab3a1eB JoIyc-
KaeTcsl, €CIIM He BIICYET MCKAKEHUS BCero parMeHTa, U 0003Ha4aeTCsi MHOTOTOYHEM, KOTOPOE
CTaBUTCS HA MECTE MPOIMYCKa) U 0e3 UCKaKEHUS CMBICTIA;

- KaXJas IuTaTa JOJKHA COMPOBOXKAATHCS CCHUIKON Ha UCTOYHHK, Oubmmorpaduueckoe
OTMCaHUE KOTOPOTO JOJDKHO MPUBOIAUTHCS B COOTBETCTBUHU C TpeOOBaHMSIMHU OuOnmorpadude-
CKHX CTaHJapTOB.

Hoxnan (ycTHOe coobienue) mo pedeparty npencTaBiseT co0oit kpaTtkoe (5-7 MUH) U3JI0-
KEHHE CYTH BBIIIOJHEHHOW palboThI, COMPOBOXKIAIOIIEECs] KOMIBIOTEPHOM mpe3eHTanuei. Ilo-
CIIEIHSS TOJKHA BKJIOYATh He Oosiee 12-15 cimalimos.

[Ipu mpoBepke pedepara mpemnojaBaTesieM OLIEHUBAIOTCS:

— 3HaHuWe (aKTHUECKOr0 MaTepuajia, YCBOCHHE OOIIMX MPEACTaBICHUH, TOHITHI MO TeMe
pedepara, a Takke Mo U3ydaeMon JUCIHUILINHE;

— CooTBeTCTBHE MEXIY TEMOH H colepkaHueM pedepara.

— Crenenp 000CHOBAaHHOCTH apTYMEHTOB M OOOOINECHH, JIOTHYHOCTh M TIOCIIEI0BATEIIb-
HOCTb M3JI0KEHHsSI MaTepuaia, KOppeKTHOCTh apryMEHTAallUU, XapaKTep U JOCTOBEPHOCTh
MPUMEPOB, CIIOCOOHOCTH K 0000IIIeHNI0, IIIMPOTA KPYro3opa aBTopa.

— Hcnonb3yemble TuTepaTypHbIE HCTOUHUKH.

— KynbpTypa nucbMeHHOT0 U310KeHus 1 0hopMIICHHS MaTepHraa.

— YMeHue 4€TKO U JIOTUYHO JOJIOKUTH OCHOBHBIE PE3YJIbTaThl paOOTHI;

— KauecTBo 1 HHPOPMATUBHOCTH WILTIOCTPALIMOHHOTO MaTepHaa;

— VYMeHHe TrpaMOTHO, YETKO OTBEYATh Ha BOMPOCHI U BECTH apryMEHTHUPOBAHHYIO TUCKYC-
CHIO.

[ToaroToBKa HAYYHOIr0 IOKJIA/A BHICTYMAET B KA4eCTBE OJHOM M3 BakKHEHIIHX (Hopm ca-
MOCTOSITEJIbHON pabOThI CTY/IEHTOB.

Hayunslii noxsag nmpeacraBisieT co0oi MccaeloBaHue 0 KOHKPETHOH mpobiieme, U3jo-
’KEHHOE Mepel AyAUTOPUEH cayliaTenei.

Pabota mo moAroToBKe MOKIa/a BKIFOYAET HE TOJHKO 3HAKOMCTBO C JTUTEPATYPOM T10 U3-
OpaHHO TeMaTHKe, HO U CAMOCTOATEIbHOE N3YUEHHE ONPEIeNIEHHBIX BOMpocoB. OHa TpedyeT oT
CTYJICHTa YMEHUS MIPOBECTH aHAIHU3 U3y4aeMBIX BOIIPOCOB, CIIOCOOHOCTH HATJISTHO MPEACTABUTH
UTOTH MPOJIeTaHHON paboThl, U YTO OYE€Hb BaXXHO — 3aMHTEPECOBATH ayJUTOPHUIO pe3ylIbTaTaMu
cBoero uccienoanus. CienoBaTenbHO, TOATOTOBKA HAYYHOTO JOKIaaa TpeOyeT OmpeeieHHbIX
HAaBBIKOB.

[ToaroToBka Hay4YHOTO MOKJIAIa BKIFOYAET HECKOJIBKO ATAIOB PabOTHI:

1. BeiOop Tembl HAYyIHOTO JTOKJIA/a;

2. Ilog6op matepuanos;

3. CocrasiieHue wiaHa qokiaaga. Padora Hag TekcToM;
4. OdopmiieHre MaTepuajIoB BRICTYIUICHUS;

5. IloaroroBka K BBICTYIICHHUIO.

CTpyKTypa M coaep:KaHHue J0KJIAAa

BBenenue - 370 BCTynuTeNbHAS 9YacTh HAyYHO-UCCIIEIOBATEILCKON pabOThl. ABTOP J10JI-
JKEH MPUIIOKUTH BCE YCHIINS, YTOOBI B ’TOM HEOOJBILIOM 110 00BbEMY pa3jielie MoKa3aTh aKTyalb-
HOCTb TEMBI, PACKPBITh MPAKTUYECKYIO 3HAUUMOCTD €€, OTPEJCIUTh 1EJIN U 3a/1a4l IKCIIepHU-
MEHTa WJIHU ero (parMeHTa.

OcHoBHast yacTb. B Heli packpbIBaeTCsl COAEpKaHUE TOKIaAa.
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Kaxk npaBuiio, oCHOBHast 4acTb COCTOUT U3 TEOPETUUECKOTO U MPAKTUYECKOTO Pa3/EIIOB.

B Teoperndeckom paszzene pacKpbIBarOTCS UCTOPHSI U TEOPUS UCCIEAYEMOM MPOOIEMBI,
JlaeTcsl KpUTUIECKUN aHAJIN3 JIMTEPaTyphl U MOKa3bIBAIOTCS MO3ULIUHU aBTOPA.

B npaktudeckom paszzesne U31aratoTcsi METOIbl, X0/, U Pe3yJIbTaThl CAMOCTOSITEIBHO
IPOBEIEHHOTO AKCIIEPUMEHTA WU (PparMeHTa.

B ocHOBHOI yacTH MOTYT OBITh TAKXKe MPEJICTABICHBI CXEMBI, IUAarpaMMbl, TaOJIHUIIbI, PUCYHKHU U
T.J.

B 3akimoueHnu copeprkarcst UTOTU pabOThl, BBIBOJIbI, K KOTOPBIM MPHILEN aBTOP, U PEKO-
MEHJIAIMH. 3aKIIIOYCHUE T0JKHO ObITh KPAaTKUM, 0053aTEIbHBIM U COOTBETCTBOBATH IOCTABJICH-
HBIM 337]a4aM.

Crucok UCIoIb30BAHHBIX HICTOUHUKOB MPEICTABIISAET cOO0i MepeyeHb NCII0Ib30BAHHBIX
KHUT, cTaTel, paMuium aBTOpOB MPUBOJATCS B al(aBUTHOM MOPSAAKE, IPU 3TOM BCE UCTOUHUKHU
JIAr0TCs MoJ1 00IIel HyMepalien TUTepaTypbl. B HCXOIHBIX JaHHBIX HCTOUYHUKA YKa3bIBAIOTCS
(amMuIus 1 MHULMAJIBI ABTOPA, Ha3BaHUE paObOThI, MECTO U TOJ U3JAHHUS.

[Ipunoxenue k AOKIaRy OPOPMIISIOTCS Ha OTACIBHBIX JICTAX, IPUYEM KaX/10€ JOIKHO
UMETh CBOM TEMATUYECKUI 3ar0JI0BOK U HOMEp, KOTOPBII MUIIETCS B IPAaBOM BEPXHEM YTILY,
Harnpumep: «[Ipunoxenue 1».

TpedoBaHusi K 0(pOPMIICHUIO TOKJIAAA

O06mwem nokItaza MoKeT KojeOaThest B mpeenax S-15 neyaTHbIX CTpaHUIL; BCE IPUIIOKe-
HUS K pab0Te HE BXOJAT B €€ 00BEM.

Jloknazn 1oKeH OBITh BBIIIOJHEH IPaMOTHO, C COOIIOACHUEM KYIbTYPhI U3JI0KEHHS.

O0s3aTenbHO TOJIKHBI UIMEThCSI CCBIJIKM HA UCIOJIb3yeMYI0 JuTeparypy. JlomkHa ObITh
co0JIro/IeHa Moce10BaTeIbHOCTh HaMCcaHus Oubnuorpaduyeckoro anmapara.

Kpurepum oueHku qokiaaaa

- aKTyaJIbHOCTbh TEMBI UCCIICOBAHUS;

- COOTBETCTBUE COAEPKAHUS TEME;

- niryOuHa npopabOTKH MaTeprasia; MPaBUIbHOCTD U MOJIHOTA UCTIOIb30BaHUS HCTOYHH-
KOB;

- COOTBETCTBUE O(hOPMIICHHUS JOKJIA1a CTAaHAAPTaAM.

ITo ycMoTpenuto npenoaaBaTesis J0KIaIbl MOTYT OBITh IIPEJICTABICHBI HA CEMHHAPAX,
HAYYHO-TIPAKTHUECKUX KOH(PEPEHIIHX, a TAK)KE UCTIONIb30BATHCS KaK 3a4eTHbIE pabOTHI 110
MPONJEHHBIM TEMaM.

8 Ilepeuenb MHGOPMALMOHHBIX TEXHOJOIHH, HCIOJb3yeMbIX NPH OCYIIECTBICHUH
0o0pa3oBaTeIbHOIO NMpoecca Mo JMCHUIIHHE

ITpu npoBeneHNM JTEKIMOHHBIX U MPAKTUYECKUX 3aHATUH HCIIOJIB3YIOTCS MYJIbTUMEIHH-
HBIE [TPE3EHTALUH.

Jlis morcka MHGOPMALMU NPU NOATOTOBKE K TEKYIIEMY M IPOMEKYTOUHOMY KOHTPOJIO
Heo0Xxo1uMo Halure komnbioTepa ¢ Web Opaysepom, noakimoueHHoro k cetu "MuTepHeT" ¢ 110-
CTYIIOM K IIOMCKOBBIM CHCTE€MaM OOIIEero Ha3HauYeHusl.

8.1 IlepeyeHb HEOOXOAUMOT0 MPOrPAMMHOI0 0OecneYeHUus

1. Microsoft Windows &, 10
2. Microsoft Office Professional Plus

8.2 Ilepevyenb HeoOX0AMMBIX HHGPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM U COBPEMEH-
HBIX Po¢eCCHOHAIBbHBIX 023 TAHHBbIX:
1. Enunag 6a3a rocros P® http://gostexpert.ru/
2. baza HOpMaTUBHBIX TOKYMEHTOB IO OXpaHe TpyAa
http://econavt.ru/instrukcii-po-ohrane-truda/dokumenty
3. ®expepanbHBII HHCTUTYT MaTEHTHON coOCTBeHHOCTH http://www fips.ru/
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4. TlonHoTekcToBast HayyHas 0a3a JaHHBIX MEXIyHapoaHOro u3narenscTBa Elsevier
http://www.sciencedirect.com

5.  MynpTuaucuunianHapHas pedeparuBHo-Onbarorpadpuueckas 6aza ganHbIX MHCTUTYTA
HayuHoi nadopmarnuu CIHIA http://apps.webofknowledge.com/

6. Scopus (SciVerse Scopus) MyIbTHAXCIHUILITHHAPHAs OMOIHOrpaduueckas u pegepaTuBHas
0a3a maHHBIX, CO3JaHHAs U31aTelbCcKoi Kopriopanueit Elsevier www.scopus.com

7. TocynapcTBeHHas myOnuyHas Hay4yHO-TexHHueckas oudnuoreka (I'TIHTB)
http://www.gpntb.ru/

8. CnpaBouno-npaBoBas cucrema «Koncynprant [Tmtoc» (http:/www.consultant.ru)

9. ®enepanbHas rocynapcTBeHHas wH(opMmalmoHHas cuctemMa «HanmoHampHas 3JIeKTpOHHAS
oubnuoteka» https://H36.pd

10. ba3za nannbix Hayunoii anextponHoii 6nommorekn eLIBRARY.RU https://www.elibrary.ru

11. ba3za OTKpBITBIX JaHHBIX MUHHCTEpPCTBA Tpyla MW  COLMAIBHOM 3amuThl PO
https://rosmintrud.ru/opendata

12. ba3a naHHBIX TPOQECCHOHANBHBIX CTAaHAAPTOB MUHHCTEPCTBA TPY/A M COIMAIEHON 3allIUTHI
PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

13. ba3el nanabIXx MuHKCTEpCTBA S3KOHOMHYECKOTO pa3Butusi PO http://www.economy.gov.ru
14. OdurnmanpHelii caiiT @enepaabHOTO areHTCTBA M0 TEXHUYECKOMY PEryJIHPOBAHUIO U METPO-
noruu http://protect.gost.ru/

9 MarepuajibHO-TeXHHYeCKasi 0a3a, HeoOXoaAUMas JJIsl OCyLIeCTBJIeHHs 00pa3oBa-

TCJABHOI'0O mMpouecca mo TMCuMIlJinHe

MarepuanbHO-TeXHUYECKOe 00ecreueHue JUCIUILUINHBI U

No Bun pabor
OCHAII[EHHOCTh
1. Jlekumonnsele 3ausatua | Jlekunonnas ayautopus (ayn.234c, 126¢, 322c, 422c¢), ocHa-
[IEHHAas MPE3EHTAIMOHHON TEXHUKOU (ITPOEKTOP, IKpaH, KOM-
NBIOTEP/HOYTOYK) ¥ COOTBETCTBYIOUIMM MPOTrPaMMHBIM 00ec-
MEYCHHUEM.
2. Cemunapckue 3anatus | Aynuropus (416¢), ocHaleHHas IPe3eHTaLMOHHON TEXHUKOM
(IpOeKTOP, FIKpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM
MPOTPaAaMMHBIM 00ECTICYCHUEM.
3. ['pynmioBeie  (MHauBH- | JIeknmoHHas ayauTopus ¢ 1ockou (422¢, 416¢, 322c¢)
ZyaJlbHbIE) KOHCYJIbTa-
1007071
4. Tekymuii  KOHTpoJIb, | JIekunoHHas ayauTopus ¢ fockoi (422¢, 416¢, 322c¢)
MPOMEXYTOUHAS aTTe-
cranus
5. CamocrositensHast pa- | Kabuner miist camoctositennbHOM padoTsl (ayn. 400c, 401c, 431c,
oora 329c), OCHAILEHHBI KOMIBIOTEPHON TEXHUKOH C BO3MOXKHO-

CThIO MOJKJIIOYEHHUS K ceTu «MHTepHeT», mporpaMMon 3KpaH-
HOTO YBEJIIMYEHUS U 00ECIIEUCHHBIN JOCTYIIOM B 3JIEKTPOHHYIO

nH(}pOPMaIMOHHO-00Pa30BaATENHHYIO CPEly YHHBEPCUTETA.
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Ilpunoscenue 1
IIpumep odopmiienus pepepara
MMHHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINN
denepalibHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIIET0 00pa30BaHuUs

«KYBAHCKHI T'OCYJIAPCTBEHHBI YHUBEPCUTET»
(@PTBOY BO «Kyo6I'Y»)

Kadenpa pusnuyeckoii xumun

Pedepar no aucuuninune
MemOpaHHbIE TEXHOJIOTHH B 00€CTIEYeHIH 9KOJIOTHYECKON O€30MacHOCTH

Yka3atb Temy pedepara

Pa6oty Beimonaun ®amumnus 1.0.

PakynpTeT XUMHUU U BBICOKUX TEXHOJIOTUHI

Hampasnenue 20.03.01 TexnochepHnas 6e30macHOCTb

[Tpoduns Jkonoruyueckas 6€300aCHOCTh

[IpenonaBarens @amunus 1.0.

Kpacnonap 2021
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