AHHOTauUs K pabovei mporpaMMbl TUCITUTLTHHBI
Bb1.B./IB.05.01 «Mem0paHHbIe TEXHOJIOTUH B o0ecrie4eHn U
IKO0JIOrMYecKoii 0€30IacHOCTH»

O0beM TPYI0eMKOCTH: 3 3a4CTHBIC STUHUIIBI

LeJb AMCUUIIMHBI: CO3/IaHUE LIETOCTHOTO MPEACTABICHUS O PO MEMOpPAaHHBIX TEXHOJIOTHIA B
00eCTIeYeHNH HKOJIOTHUECKON Oe30MaCHOCTH, PACCMOTPEHUE TEOPETHUECKIUX OCHOB U CIIOCOOOB
pcajmm3aniui MCTOAO0B MOHUTOPUHTIA U 3allIUTHL TGXHOC(i)epr C HUCIIOJIb30BAHHUEM M€M6paHHBIX u
MeMOpaHHO-COPOITMOHHBIX TPOIECCOB. PaccMaTpuBaroTCss HE TOJIBKO KOHKPETHBIE MEMOpaHHBIC
TCXHOJIOTHHU, HO WU NPUHOUIIBI UX NMPUMCHCHUA IJId INOCTPOCHHUA 3aMKHYTBIX TCXHOJIOTMYCCKHUX
CXEM IIO CBIPBIO U PCAKIUOHHBIM CpCaaM COBMCCTHO C APYIMMU MCPEAOBBIMU TCXHOJIOTUSAMU,
3aTParuBarOTCs BOIPOCHI KOHIIECHTPUPOBAHHUS, ITEPEPaOOTKH M 3aXOPOHEHHS YKUIKUX M TBEPIBIX
OTXOJIOB, & TAK)KE METOJIbI OYMCTKH TIOYB ITOCIIC TEXHOJOTHUECKUX aBapUil IIPH TPAHCIIOPTUPOBKE
HEPTENPOIYKTOB, PATUOAKTUBHBIX M XHMUYECKHX OTXOJIOB.

3agaum AUCHMIIMHBI:

— TI0Ka3aTh UCTOPHUIO Pa3BUTHS U KIACCU(DUKALMIO COBPEMEHHBIX MEMOPAHHBIX TEXHOJIOTUI
U YCTPOWCTB, UCIOIB3YEMbIX B CHCTEMaX 3alllUThI CPellbl OOUTAHMUS,

— JIaTh TEOPETUYECKUE OCHOBBI MIPOLIECCOB, UCIIOJIb3YEMbIX B 3THUX CUCTEMAX;

— MPOJIEMOHCTPUPOBATh HaWOoOJee TUMUYHBIE KOHCTPYKLIMOHHBIC PEIICHUS YCTPOMHCTB,
anmapaToB U YCTAHOBOK, IPUMEHSIEMBIX B CUCTEMaxX KOHTPOJIS 3arps3HSIONIUX BEIIECTB U
COBPEMEHHBIX CPEJCTBAX 3alIUTHI U PEaOUIUTALIUN OKPYXKAIOIIEH CPeIbl;

— O3HAaKOMUTh C HOBBIMU HAIIPaBICHUSIMH JIPY>KECTBEHHBIX OKpYXKalomle cpene
MIPOU3BOJICTBEHHBIX TEXHOJIOTH;

— MPOAHAJIU3UPOBATh JOCTOMHCTBA M HEJOCTAaTKU OCHOBHBIX CHCTEM 3alllUTBhl CpPEIbl
O0OMTAaHUSA C TOUYKH 3PEHHS PECYPCOCOEPEKEHUS M IKOJIIOTHIECKOH 11eTIecCO00pa3HOCTH;

— paccMOTpeTh TMPHUHIHUIBI MAaTEMaTHYECKOTO MOJCIHPOBAHUs, JIeKAIMe B OCHOBE
MH)KEHEPHBIX pacueToB MEMOPaHHBIX MPOLIECCOB OUUCTKHU U Pa3/IeieHNUs BEILECTB;

— MPUBUTH NEPBUYHBIC HABBIKM MH)KEHEPHBIX PAacyeTOB M NMPOTHO3UPOBAHUS PE3YJIbTATOB
paboTHI OT/IENBHBIX YCTPOUCTB M CIIOKHBIX TEXHOJIIOTHIECKUX CXEM, MTPeTHA3HAUYCHHBIX JIJIS
IpPEeOTBPALIEHNs BPEIHBIX BEHIOPOCOB B aTMoc(epy, ruapocdepy u aurochepy.

MecTo AucHMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI POrpaMMBbl:

JucuumuimHa «MeMOpaHHbIE TEXHOJIOTHH B 00€CTIEUEHUH SKOIOTHYECKOH 0€3011acHOCTH

OTHOCHUTCS K AUCLMILIMHAM T10 BbIOOpY BapuaTuBHOM yacTu broka 1 «/lucuunauHey (MOAYIH)»
yueOHOro IJaHa.
W3yuenuto aucuumianHsl  «MemMOpaHHBIE TEXHOJOTMM B OOECHEYEHHUU 3KOJOTHYECKON
0€30MacCHOCTH» JIOJDKHO IPEeIIecTBOBaTh M3Y4YeHHE AMCUUIUIMH «BbIciias MaTemaTukay,
«®Dusznkay, «XuMHUsA BOABI M BOJONOATOTOBKay», «l'mapora3onnHamuka» u «be3omacHOCTh
KHU3HEIEATENILHOCTHY. B COOTBETCTBUM ¢ pabOYMM y4eOHBIM IJIAHOM JUCHUIUINHA U3YYaeTcs Ha
4 xypce. Bua npomMexyTo4HOM aTTeCTaluu: 3K3aMEH.

TpeOoBaHKs K YPOBHIO OCBOCHUS TUCHMIIIMHBI
W3yuenne paHHOM y4yeOHOM JMCUMIUIMHBI HAampaBlieHO Ha (OpPMHpPOBAHUE Y
00y4aroIuXCsl CIEYOINX KOMIIETCHIIUMI:

KOZ{ U HAUMEHOBAHUE UHAUKATOPA Pe3yJ'IBTaTI)I O6y‘l€HI/IH 110 JTUCIHUIITIMHE
JOCTUKCHUSA KOMIICTCHIINN

[IK-4. Crioco6eH oCyIIecTBIATh aHAIN3 ¥ KOHTPOJIb JEHCTBYIOMNX HOPM, IIPABIII M CTAHAAPTOB BOJAOTIOATOTOBKH,
OTpeNeNATh NPUINHEI U pa3pabaThIBaTh MEPONPHATHS MO HPEAYNPEKICHUIO W YCTPAHEHUIO HECOOTBETCTBHUS
ITUTHEBOI BOJIBI TPeOOBAHUSAM CTaHAAPTA




KOZ( 1 HAUMCHOBAHUEC UHAUKATOPA
JOCTUKCHUS KOMIICTCHIIMN

Pe3yJ'ILTaTI)I OGy‘leHI/IH 110 JTUCHUIIJIMHEC

UIIK-4.1. OcymecTBiseT aHaIW3 W KOHTPOIb
JEHCTBYIOIIMX HOPM, MpaBWiI U CTaHIApPTOB
BOJIOTIOJITOTOBKH, BBISIBIISIET MPUYHHBI
HECOOTBETCTBUSI ITUTHEBOM BOJBI TPEOOBaHUSAM
CTaHjaapra.

3HACT OCHOBHBIC JCHCTBYIOIIME HOPMBI, IIpaBWiIa ¢
CTaHIapTHl BOAOIOATOTOBKH, LIEIU W 33/1a4d MX aHaIu3a 1
KOHTPOJIS

YMECT aHAJIU3UPOBATH I/IH(i)OpMaIII/HO JUTA BBIABJICHUSA IPUYIXWH
HECOOTBETCTBUS MUTHEBOI BOIBI Tpe6OBaHI/IHM craHgapTa

BJIaJICCT CITIOCOOHOCTHIO OCYHICCTBJIAThL aHAJIU3 U KOHTPOJIb
ﬂeﬁCTByIOMHX HOPM, HOPMATHUBHBLIX JOKYMCHTOB, IIPaBUJI U
CTaHAapTOB BOJOIOATOTOBKH U HH(bOpMaHHH, HOHy‘leHHOﬁ
us3 HpO(l)eCCI/IOHaJ'ILHI:IX 6a3 JaHHBbIX H I/IH(l)OpMaHI/IOHHLIX
CIIPaBOYHBIX CUCTEM

UIIK-4.2. OcyuiecTBiseT TOUCK, 3KCIEPTHU3Y,
pa3pabaThIBaeT M UCIOIb3YET OCHOBHBIC METO/IbI
W TpHEeMbl TPH ONPEACICHUU TMPHIMH U
pa3paboTKe MEPONPHSATHIA 10 TPEIYNPEKICHUIO U
YCTPAaHCHUIO HECOOTBETCTBHS IUTHEBOH BOIBI
TpeOOBaHUSAM CTaHAAPTA

3HAaeT OCHOBHBIE METOAbl M TPUEMBI HpPU ONPEAEICHUU
TIPUYMH U Pa3pabOTKe MEPONPUATHH IO MIPEAYTIPEKACHHUIO U
YCTpaHEHUIO HECOOTBETCTBHS MUTHEBOIT BOJIBI TPEOOBAHUIM
CTaHzapTa

yYMEET TPOBOAUTH TOHUCK, OKCIEPTH3Y W NPHUMEHSIThH
OCHOBHBIE METOJBI M TPHEMBI IIPH ONPEACICHHN TNPHINH
HECOOTBETCTBHS IUTHEBOH BOIbI TPEOOBAHMSIM CTaHAAPTA

BIAZCET JOCTAaTOYHBIMH 3HAHMAMH U1 pa3paboTKH u
BHEJIPEHHS MEpOTNpUATHH n TEXHOJIOTUH 1o
HpeayIpexIeHUIO U YCTPAHEHUIO HECOOTBETCTBUS TUTHEBOI
BOJIbl TPEOOBAHMIM CTaHAapTa

ITK-5 CrnocobeH olieHMBaTh HANpaBJCHUs Pa3BUTHUS OTEYECTBEHHOW M 3apyOeKHOI HAyKW U TEXHUKHU B chepe
BOJIOTIOJITOTOBKM U BOJOOTBEJICHHUS, Y4acTBOBaTh B Pa3pabOTKe 3KOJIOTMYECKH LENIecOOOpa3HBIX MPOLECCOB
BOJIOTIOJITOTOBKH M OPTaHU30BBIBATh PA0OTHI IO MX BHEIPEHHIO

HIIK-5.1. OcymectBuser
HalPaBJICHUN  Pa3BUTUS  OTEYECTBEHHOHM U
3apyOe)XHOH HAayKM M TEXHHKH B cdepe
BOJOMNOATOTOBKU U BOJOOTBEACHUS M HCIOIb3YET
9KOJIOTUYECKH  I1eJeco00pasHble  MPOLECCHI
BOJOMNOATOTOBKU

IIOUCK M  OIICHKY

3HAET OCHOBHBIC HAIIPABIICHUS Pa3BUTUA OTECYECTBEHHOH U
3apy0OCIKHOU HAYKUA U TEXHHKH B chepe BOAOMOATOTOBKU U
BOJIOOTBEACHMS], KpUTEPUH, METOIBI M OPSIOK UX OLICHKH

YMEET OCYIIECTBIATh COOp M aHanu3 WHpOpManuu Ui
TIPOBEJCHNUS OIIEHKH HANPABICHUH Pa3BUTHS OTCUCCTBEHHON
1 3apyOeXHOW HAYKH U TEXHUKH B c(hepe BOZOIMOATOTOBKH 1
BOJIOOTBEACHUS

BJIaaCCT HaBbIKaMH HCIIOJIb30BaHUA 9KOJOTNYCCKHU
I_ICJ'ICCOO6p33HBIX TEXHOJIOTHHA 1 IIpoHeccoOB BOAOIOATOTOBKHU

UIIK-5.2. IlpumHMMaer ydacTHe B pa3paboTke
COBPEMEHHBIX OKOJIOTHYECKH IIe71ecO00pa3HBIX
IIPOIIECCOB u TEXHOJIOTHH B chepe
BOJIOTIOATOTOBKH u BOJIOOTBEICHUS u
opraHu3auy padoT MO WX BHEJIPEHUIO

3HAa€T OCHOBHBLIC  OTallbl pa3pa60TI<1/I U BHCAPCHUSA
COBPEMCHHBIX SKOJIOTUYCCKU I_[eJ'IeCOO6p33HBIX IIpoOHEeCcCOB U
TCXHOJIOTUU B cq)epe BOJOIIOATOTOBKH U BOJOOTBCACHUSA

yMeeT pas3pabaTbiBaTh MEPOIPUATHS 1O  BHEAPEHHUIO
COBPEMEHHBIX JKOJOIMYECKHU IIeJIeCO00pa3Hble MPOLECCHl U
TEXHOJIOTHH OTEUECTBEHHON U 3apyO0e)KHOM HAYKH U TEXHUKHU
B cepe BOJOMOATOTOBKH M BOJIOOTBEACHUS

BJIAJICCT IMpaBuUjIaM U ME€TOAaMH BHEAPCHUS COBPEMEHHBIX
OKOJIOTHYCCKH uenecoo6pa3HHx MpO1ECCOB U TEXHOJIOTUH B
C(bepe BOJOIIOATOTOBKH M BOJOOTBCACHUSA

Coaep:xanue TUCHUILINHBI:

Pacrnipenenenuie Bu10B yueOHOM paOOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCIUILIIUHBL.




KonngectBo yacos
A Bueaynut
No HammenoBanme paznaenos (Tem) yAuTOpHas opHas
Bcero pabota
pabora
JI 113 JIP CPC
1. MeMOpaHHBIE TEXHOJIOTUH B DKOJIOTHUECKON 0€30IacHOCTH 12 4 6 - 2
2. BapomeMOpaHHbIe TEXHOJIOTHUH 8 2 4 - 2
3. OnekTpoMeMOpaHHbIe TEXHOJIOTHU 8 2 4 - 2
4. MemOpaHHbIe cr10cOo0bl OUUCTKU M Pa3/ielICHUs] ra30B 8 2 4 - 2
5. MewmOpanHas quctrusiiys. [lepBanopanus 8 2 4 - 2
6. I'uGpuiHBIE MEMOpaHHBIE METOIbI 10 2 6 - 2
7 [puMeHeHre MeMOpPaHHBIX TEXHOJIOTHH B IPOMBIIUICHHOM 14 2 6 B 6
HPOU3BOJICTBE
HUTOI'O no pazodenam oucyuniumul 16 34 - 18
Kontpons camocrosirensHoi# padotsl (KCP) 4 - - - -
ITpomexyrounas arrecranus (VMKP) 0,3 - - - -
[ToaroroBka K TEKyIeMy KOHTPOIIIO 37| - - - -
OO1mas Tpy10eMKOCTb 0 AUCIUILUINHE 108 - - - -

KypcoBas padora: ne npedycmompena
®opma npoBeeHUs ATTECTAUM N0 TUCHHUIINHE: IK3AMEH

ABTOp C.A. Jlo3a



