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1 He.ﬂl/l H 3a1a4Y1 OCBOCHHUSA NUCHHUITJINHBI

1.1 eab aMCHUININHBI.
[enpro y4yeOHON NUCHIUIUITMHBI COCTOWT B CO3JAHHUH IEIOCTHOTO MPEACTABICHUS O POJIH
MEMOPAHHBIX TEXHOJIOTHH B PEIICHUHU KOJOTHICCKUX MPOOIIEM.

1.2 3amauyy IMCHUILINHDBI:

*  [OKa3aTh UCTOPHUIO PA3BUTHUS U KIACCHPHUKAIIUIO MEMOPAHHBIX TEXHOJIOTUN U YCTPOICTB,
HCIIOJIb3YEMBIX JIJI1 MOHUTOPHHIA aHTPOITIOI'€HHOTO BO3JICHCTBHUS Ha OKPY)KAOIIYIO Cpeay U
B CHUCTEMaXx 3allUThl Cpebl OOUTAHUS; JaTh TEOPETUIECKIE OCHOBHI MPOIIECCOB, UCTIOIb3Ye-
MBIX B 9TUX CHCTEMaX;

*  MPOJEMOHCTPUPOBATH HAMOOJEEC TUITUIHBIE KOHCTPYKIIMOHHBIC PEIICHUS MEMOPAaHHBIX aIl-
1apaToB, MPUMEHAEMBIX B CHCTEMaX KOHTPOJIS 3arPs3HSAIONIMX BEIICCTB U COBPEMEHHBIX
CPEICTBAX 3AIUTHI U PEAOMITUTALINN OKPYKAFOIICH CPEIbI,

*  0O3HAKOMHTBH C HOBBIMHU HAIPABJICHHUIMH JIPYKECTBECHHBIX OKPYIKAIOLIEH Cpejie IPOU3BO/I-
CTBEHHBIX TEXHOIOTHI;

*  NPOAHAIU3UPOBATH JOCTOMHCTBA M HEJOCTATKA MEMOPAHHBIX CUCTEM 3aIUThI CPEJIbl OOH-
TaHUS C TOYKHU 3PCHHS PECYPCOCOCPEKECHHIS M IKOJIOTHUSCKOH 11eJIeCO00pa3HOCTH;

*  paccCMOTPETh MPUHIUIIBI MATEMATHYECKOIO MOJICITMPOBAHUS, JISKAIIUE B OCHOBE MH)KEHEP-
HBIX PACYETOB MEMOPAHHBIX MTPOIECCOB OYUCTKH U Pa3/CIICHUS BEIICCTB;

*  PHUBHTH IEPBUYHBIC HABBIKH WH)XCHEPHBIX PACUCTOB U MPOTHO3UPOBAHUS PE3yJILTATOB pa-
OOTBI OT/ICTHLHBIX YCTPONCTB U CIIOKHBIX TEXHOJIOTHUECKUX CXEM, MPEIHA3HAYCHHBIX IS
NpEOTBPALCHHS BPEIHBIX BRIOPOCOB B atMochepy, ruapocdepy u aurocdepy

1.3 MecTo nucuunInHbI (MO1YJIs1) B CTPYKTYpe 00pa30BaTeIbHON IPOrpaMMbl

Jucuumimna «MeMmOpaHHbIE TEXHOJOTUU B PELICHUH SKOJIOTMUYECKUX MPOOJIEM» OTHO-
CUTCA K AMCLUUIUIMHAM 110 BbIOOpY YacTH, GopMUpyeMOi yyaCTHUKaMU 00pa30BaTeJIbHBIX OTHO-
meHnit bioka 1 yue6Horo ruana HanpasiaeHus noarotoBku 04.04.01 Xumus, Maructepckou mnpo-
IrpaMMbl DJIEKTPOXUMUS.

N3ydeHre JaHHOM NHMCUUIUIMHBI ONUPAETCs HA 3HAHMSI, TOJIyUEHHBIE B X0OJI€ OCBOCHHUSI Ta-
KUX JUCLUIUINH, Kak «MeMOpaHHas 3J1eKTpOXUMHs 1 MeMOpaHHbIe MaTepHajbl HOBBIX IOKOJIE-
HUIY, «SIBIeHMs Ha MeX(Pa3HbIX TPAaHULAX ).

1.4  TpeOGoBaHus K pe3yibTaTaAM OCBOEHHS COAEPKAHUS TUCHUATLTHHBI

N3ydenune qaHHOW y4eOHON TUCIUIUIMHBI HAITPABJIEHO Ha (POPMHUPOBAHKE Y 00YUAFOIITHXCSI
po(eCCHOHATIBHBIX KOMIIETEHIIUI: CTOCOOHOCTHIO TIAHUPOBATh pabOTy W BHIOMPATH aJCKBAT-
HBIE METOJbI PEIIEHHUs HAyYHO-HUCCIIEI0BATENBCKUX 3aau B BHIOPAHHOM 00JIACTH XUMHHU WIIH
cmexHbIx Hayk (ITK-1), ctocoOGHOCTBIO Ha OCHOBE KPUTHYECKOTO aHamu3a pe3yabratoB HUP ore-
HHUBATh MEPCIEKTHBBI UX IMPAKTHYECKOTO MPUMEHEHHS M MIPOJOIDKEHUS paboT B DIIEKTPOXUMUHU
Wi cMexxHbIX Hayk (TTK-3).

No Konx n sammeno- NuaukaTopel JOCTHKEHNS KOMITETCHIIUN
ILIL. | BaHUE KOMIIE- 3HaTh yMeTh 3HaTh
TEHIUU

1. [K-1 MPUHIMIBI pabOTHl | MIIAHUPOBATH PadOTY Ha | HABBIKAMH
Crniocoben 1u1a- | COBpeMEHHOM OCHOBE TEOPETUYECKUX | MHIKEHEPHBIX
HUPOBAaTh  pa- | HAy4YHOW amnmapa- | 3HaHUH B 0O0JIACTH | pacyeToB U
00Ty ¥ BbIOU- | Typbl, MpHUMEHsE- | MEMOpPAHHBIX IIPOrHO3UPOBAHUS
paTb  aJekBaT- | MOl B MeMOpaH- | TEXHOJIOTH JUI | pe3yJIbTaTOB  pabOThI

HBIX TEXHOJIOTHSX, | 3alUThl OKPY)KAIOIIEH | yCTPOMCTB u




Ne Kon n HanmeHo- Nuaukatopel JOCTUKEHUS KOMIIETCHIIUN
ILI. | BaHHUE KOMIIC- 3HATh yMeTh 3HATh
TECHIUU
HBIE METOJIbI pe- | U YCTPOMCTB, HC- | CPEIbI c Y4E€TOM | TEXHOJIOTHYCCKUX
IICHUSI HAY4YHO- | TMOJIb3YeMbIX  JIJisi | BO3HUKAIOIIUX CXeM,
WCCe0BaTelIb- | MOHUTOPUHTA aH- | HECTaHIapTHBIX npeaHa3HauYeHHbIX JIJIs
CKHX 3a/1a4 B BbI- | TPOIIOT€HHOT'O BO3- | CUTYaIUsAX MpEeAOTBPALLCHUS
OpanHOW o00ja- | IEWCTBHUS HA OKPY- Jerpaganuu
CTH XMMHUHU WIH | JKAIOUIYI0 Cpely, U OKpY’Karolen cpeibl U
CMEXHBIX HAYK | B CHCTEMax 3a- MPEACTABICHUEM 0
IIUTBl CPEeIbl O0U- MOCTIECTBUAX
TaHMS 0e3IeCTBUS

2. | IIK-3 TUIIUYHbIE npo- | oTOupare  HEoOXoIu- | 6a30BBIMH  HaBBIKAMH
CnocobeH Ha OJIeMBlI, OCHOBBI | MYIO nHpopManumo, | aHanuKu3a, CUCTEMaTH-
OCHOBE KPUTH- | KYIbTYpPBl ~ pe€uH, | pa30buBaTh Ha CBS3aH- | 3allMd U 00O0OIICHUS
YECKOro aHa- MH()OPMALIMOHHBIX | HBIE YACTH, KOMITHIIUPO- | pe3YIbTATOB HAYYHBIX
nu3a pe3yibTa- | TEXHOJOTHMH M BO3- | BaTh JUIsl TIPEICTaBIie- | UCCIEAOBAHUI; HABBI-
toB HUP oue- MOYKHOCTH Ipo- | HUST B YCTHOM, IHCh- | KAMH  IPECTaBIICHUS
HUBATh Mep- rPaMMHBIX MAKETOB | MCHHOM M MYJIbTHME- | PE3yJIbTaTOB HAYYHBIX
CIIEKTHBBI HX o0I1Iero ® Cremnu- | JUHHOM dbopmarax; | CCIIeIOBAaHUN B BHJIC
MPAKTUYECKOr0 | aJbHOTO Ha3HAa4e- | y4aCTBOBATH B HAYUHBIX | YCTHBIX JIOKJIAJIOB,
MIPUMEHCHHUSI U HUS AN OPEJCTaB- | IUCKYCCUSIX M Tpel- | TUCbMEHHOM U MYJb-
MIPOJIOJKEHUS JICHHSI PE3yJIbTATOB | CTABIISATH MOJTYYCHHBIC B | TAMEIUHHOM (opMa-

paboT B dJeK-
TPOXUMUU WIIH
CMEKHBIX HayK

Hay4HbIX HCCIEI0-
BaHUH

UCCIICIOBAaHUAX PE3YIlb-
TaThl B BUJE OTYETOB U
HaYYHBIX IyOJIUKaIHil

Tax C IIOMOIIBKO CO-
BPCMCHHBIX KOMIIbIO-
TCPHBIX TEXHOJIOT Ui

2 CTpPyKTYypa H cojiep:KaHue TUCIUTITHHBI

2.1 Pacnipenesienre TPy10EéMKOCTH AUCUMILIMHBI IO BUAaM padoT

Bun yuebHoit paboTbl Bcero CemecTpblI (4achl)
4acoB 2 3

KonTtakTHas pa6oTa, B TOM YHcJIe:
AyIMTOpHBIE 3aHATHS (BCEro): 74 32 42
3aHsTHsI JIEKIMOHHOIO THIA 30 16 14
JlaGopaTopHbIe 3aHATHS 28 - 28
3aHATUS CEMUHAPCKOTO TUNA (CEMUHAPBI, TPAKTHYE- 16 16 i
CKHE 3aHATHS)
WNnas koHTakTHasA padora:
KonTpons camoctostensHoi padotsl (KCP) - - -
[Tpomexyrounas arrectrauus (MKP) 0,4 0,2 0,2
CamocrosiTesibHasi padoTa, B TOM YHcJIe:
CaMocTosiTenbHOE N3yueHue pa3ienoB (mpopaboTka u
MOBTOPEHUE JICKIIMOHHOTO MaTepuaia u y4eOHbIX 110COo- 40 15 25
ouii)
ITonroToBka JOKJa10B, pedepaToB, Npe3eHTalul 20 10 10
[TonroToBKa K TEKyniemMy KOHTPOJIO 39,8 14,8 15
ITonroToBka K caaye 1a00paTOPHBIX padoT 15,8 - 15,8




KonTpoub:
IToaroroBka Kk sK3aMeHy - - -
OO0wmas Tpy10eMKoOCTh Jac. 180 82 108
B TOM YHCJI€e KOHTAKTHAas 744 32.2 42,2
padora
3a4. e[ 5 2 3
2.2 CTpyKTYypa AUCHUILTHHBI
Pacnipenenenuie Bu1oB yueOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3/ieiiaM JUCITUILIAHBL.
Paziensl qUCHMIUTNHBL, U3yd4aeMbIe BO 2 CEMECTpPe
KonunuecTBo yacoB
Ne CamocTos-
pas- HanmMenoBanwue pasnenon Aynuropnas TeJbHas pa-
Bcero pabota
Jiena bota
J | 113 | JIP CPC
1 2 4 5 6 7 8
1 Crtparerusi ¥ TakTUKa MUCIIOJIb30BaHUS MEMOPaHHBIX 18 4 4 i 8
' TEXHOJIOTHH JIJIsl pEIICHUS YKOJIOTHYECKHUX TPOOIIeM
5 MeMOpaHbl B CpelICTBax IMOTCHIIMOMETPUYECKOTO 18 4 4 i 8
MOHHUTOPHHTA
3 MeMOpaHbl B CpPEICTBAaX XpoMarorpaduyeckoro 18 4 4 i 8
' aHaJIM3a 0ObEKTOB OKPYKAIOIIEH CpeJIbl
4 MemOpaHHbIe IPOLIECCH OYMCTKHU ra30BbIX CMecel U 16 5 4 ) 8
' pererepanuu abcopOCHTOB
5 MeMOpaHHBIC TEXHOJOTHUU KAaTAIUTHICCKOro 00e3- 98 5 i i 78
BpPEKUBAHUS BBIXJIOITHBIX Ta30B ' ’
Hmoeo no pazoenam oucyuniumol: 718 | 16 | 16 - 39,8
[Tpomexyrounas arrectanus (MKP) 0,2
[TonroroBKa K KOHTPOIIO -
OO6m1ast TpyA0€MKOCTh MO TUCIUILIAHE 72
Pazensl TUCIIMIUTNHBL, U3y9aeMbIe B 3 CEMECTpe
KonnuecTBo wacos
No Camocros-
AynuropHas
pas- HaumeHnoBanue pa3aenon Beero pabota TebHasl pa-
Jena oota
J | I3 | JIP CP
1 2 4 5 6 7 8
1 MembOpanHble MeTOAbl 00€33apa’kuBaHus MPUPO- 30 4 i 6 20
HBIX U CTOYHBIX BOJI
5 KonBepcust, ouncTka, (ppakimoOHHpOBAHUE U KOH- o5 4 i 8 15
[EHTPUPOBAHNE KUJKUX MPOMBINIIICHHBIX OTXO/I0B
3 MemOpaHHBIE METOJIBI B ITepepadOTKe BOIHO-OpTa- o5 4 i 8 15
HHUYECKUX OTXOJIOB
OnekTpo- u OapoMeMOpaHHBIE CHUCTEMBI Iepepa-
4, 00TKH ¥ 00€3BpEKMBAHHE KUJIKUX PATMOAKTUBHBIX| 23,8 | 2 - 6 15,8
1 BBICOKOTOKCHYHBIX OTXO/I0B
Umoeo no pazdenam oucyuniumnbl: 107,8| 14 - 28 65,8




KonmuectBo yacos
Ne CamocTtos-
AynuropHas
pas- HanmMenoBanwue pasnenon TeJIbHas pa-
Bcero paborta
zena 6ota
J | 113 | JIP CP
ITpomexyrounas arrectauus (MKP) 0,2
IToaroroBka K KOHTPOJIIO -
OO0m1as TpyA0€MKOCTh 1O IUCIUILIAHE 108

[Tpumeuanue: JI — nexum, [13 — npaktuyeckue 3anarus / cemunapsl, JIP — mabopatopHble 3aHs-
tus, CPC — camocTosTenbHas padoTa CTyIeHTa

2.3 Coaepxanme pa3iejioB IMCHUNIMHBI

2.3.1 3ausaTHA JeKIIMOHHOI0 THIIA

HanmenoBanue dopma TeKy-
No Coneprxanue pasjena
paszznena I11€r0 KOHTPOJISI
1 2 3 4
1 Crparerus u Taktuka | MemOpaHHBIE CUCTEMBl OUMCTKU: Kiaccu- | Pedepar
WCTOJIB30BAaHUS MEM- | (pUKalWs U OCHOBBI MPUMEHEHHS B SKOOU-
OpaHHBIX TEXHOJOIMH | O3aIUMTHBIX Mpoueccax. Hampaenenus u
JUIS PEILIEHUs DKOJIO- | LIEJIU CO3AaHMsI MaJlo- M O€30TXOIHBIX MPO-
TMUYECKUX pobiem U3BOJICTB, a TaKXe pecypcocOeperaronmx
TEXHOJIOTHI Ha OCHOBE MEMOPAHHOTO pa3-
JIeJICHHsI BEILIECTB B XKHJIKOM U ra3000pas3-
HOM COCTOSIHUU.
2 MemOpaHsl B cpe- Knaccugukanus MeTo10B, MEXaHU3MBbI IIe- | Y CTHBIH onpoc
CTBax MOTEHLIMOMET- | peHOca uepe3 MeMOpaHy, ABHXKYILIHUE CHIIbI
pHUYECKOIO0 MOHUTO- U TEOPETUUYECKOE ONUCAHUE NPOLIECCOB.
pHUHTa
3 MemOpaHsbl B cpen- OuncTKa U KOHIEHTPUPOBAHUE PACTBO- VYeTHBII onpoc
CTBax XxpoMmaTorpadu- | poB, HEUTpaIH3alMs KUCIOTHO-OCHOBHBIX
YeCKOro aHajian3a o0b- | CTOKOB.
€KTOB OKpY’KaroIen
Cpelibl
4 MemOpaHHbIe TIpo- Perenepanus abcopOeHTOB U pekynepanus | KontponabHas
LIECChl OUMCTKHU T'a30- | TBEPABIX OTXO0J0B (Ha MpuMepe KOMOUHHU- | paboTa
BBIX CM€Cell U pereHe- | pOBaHHBIX 0apO3JIEKTPOMEMOpPAHHBIX TeX-
paruu abcopOeHTOB HOJIOTUH TepepabOTKH HMCMOIb30BAaHHBIX
YIIaKOBOYHBIX MAaTEpUAJIOB).
5 MembOpanHbie TexHO- | TeopeTnueckre oCHOBBI IpoueccoB ¢pusu- | KontponbHas
JIOTHM KaTaJIuTU4e- YEeCKOM U XMMUYECKON OUYMCTKH ra3oB. Me- | pabota
CKOTO 00€3BpeXHBa- | TOJbl OUMCTKU BO3/yXa OT BPEIHBIX ra3oB
HUS BBIXJIONTHBIX Ta30B | (Ha MpHMEpe OYMCTKU BO3JyXa OT JIMOK-
cuja cepbl): abcopOIUs BOJOM; M3BECTHSI-
KOBBIE M U3BECTKOBBIE METO/IbI; HEPEKYIIE-
palMOHHbIE METOJbl; peKyIlepalrOHHbIE
METOJIbl OYMCTKU C pEereHepanueil xemo-
copOenToB. TeopeTudyeckne OCHOBBI MPO-
1eccoB (hU3MYECKOH W XUMHUYECKOH a-
COpOLIMM Ta30B, JUCHEPCHBIX M HOHHBIX




npumMeceid. AIcopOeHTHI U aicopOepsr (aa-
COpOLIMOHHBIE YCTAaHOBKM IE€PHOANYC-
CKOTO M HENpephIBHOTO neiicTBus). Pere-
Hepaius agcopOeHTOB.

6 Mewmb6pannsie metoasl | Knaccudukanus metonoB, Mexanusmel nie- | KontponbHas
o0e33apaKuBaHUS peHoca yepe3 MeMOpaHy, ABIXKYIIHE CHIIBI | paboTa
HPUPOIHBIX U CTOY- U TEOPETUYECKOE OIMCAHUE IPOIECCOB.

HBIX BOJ OuncTKa ¥ KOHIIEHTPUPOBAHHE KHCIOTHO-
OCHOBHBIX CTOKOB.

7 KonBepcus, ounctka, | @UiIbTpOBaHUE KUIKUX Cpell (MEXAHU3MBI | Y CTHBINA ONpPOC
(bpakMoOHNpOBaHKUE U | pouecca (MIBTPOBAHUS, OCOOCHHOCTH
KOHIICHTPUPOBAHUE KOHCTPYKIIMH, SKCIUTyaTalliu U pereHepa-

KUJKUX TIPOMBIIIICH- | WU (QUIBTPOB).
HBIX OTXOJIOB

8 Mewmb6pannbie metoasl | KoHBekTHBHO-1M (B Gy3OHHAS MOJIEIB. YcrHbIi onpoc

B miepepaboTke BoHO- | PacmpeneneHue KOHIIGHTPALUU U IDIOTHO-
OpPraHMYeCKUX OTXO- | CTH TOKa. BompTammepHas xapakTepu-
hi(0): cruka. PacueT TonmmmHbl 1uddy3noHHOTO

cros. CpaBHEHHE pacyeTa ¢ 3KCIICpUMEH-
TaJIbHBIMU JaHHBIMU. HenocTatku mMo-
JCTIH.

9 DnekTpo- u 6apomeM- | [lepepaboTka CTOUHBIX BOJ MACIOXKHP- Pedepar
OpaHHBIE CUCTEMBI Tle- | KOMOMHATOB, MPEIIPUATUH HEPTIHOH 1
pepaboTKu 1 00€3Bpe- | MEIUTFOJIO3HO-0YMasKHOM MPOMBIITUICHHO-

’KMBaHHE )XUJKUX pa- | CTH METOJaMH MUKpPO- U YIbTpaguiIbTpa-
JMOAKTUBHBIX U BBICO- | LIUU.

KOTOKCHYHBIX OTXO-

JI0B

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

Ne HanmenoBanue pasnena TemaTuka npaktTudeckux 3ansatuid | dopma Teky-
(ceMHHApOB) LIET0 KOHTPOJIS
1 2 3 4

1. CTpaTeI‘I/IH M TaKTHKa UCII0JIb30Ba-
HUA M€M6paHHBIX TEXHOJIOT U JJIA
peUICHUA S5KOJIOTHYCCKUX HpO6J'IeM

Knaccudukaiys u 0CHOBBI TpUMe-
HEHUS YKOOMO03alTUTHBIX MPOIIEC-
COB; CTpaTErus U TAKTUKA 3aIlUThI
atMocdepsl, rupochepsl, TUTO-
cdepsl. HanmpaBneHus u 1eiu co-
31aHMs MAJIO- M O€30TXOIHBIX TPO-
M3BOJICTB, a TaKXKe pecypcocbepera-
FOIITUX TEXHOJIOTHH.

YeTHBIR onpoc

2. |MemOpanbl B cpeJCTBax MOTEHIHO-
METPUIECKOTO MOHUTOPHHTA

N3rorosieHne U NPUMEHEHHE I10-
TEHIIMOMETPUYECKIX MEMOpPaHHBIX
ceHcopoB. CeneKTUBHOCTD U IIEpe-
KpECTHasl 4YyBCTBUTEIBHOCTH. [Ipu-
00p «MCKYCCTBEHHBIN SI3BIK»

YeTHBIN onpoc

3. |MemOpaHbl B CpeAcTBax Xpomaro-
rpagu4eckoro a”aim3a OOBEKTOB
OKpY>Karolien cpebl

EMKoOCTHast 3neKTpoAeHOHU3aIUs:
CYIIIECTBYIOIINE TEXHOJIOTHH U TIeP-
CIIEKTUBHI PA3BUTHSI.

YeTHBIN onpoc




4. |MeMOpaHHBIC TIPOIECCHI OYHCTKH|MeMOpaHHBIE METOBI pETeHEepalusi | Y CTHBIM OIPOC
ra30BbIX CMecel 1 pereHepanuu ad-|abcopOeHTOB (Ha MPUMEPE OUUCTKH
COpOEHTOB BO3/lyXa U METaHa OT AMOKCH]A
Cepbl U YIIIEKHUCIIOTO Tras3a).
5. |MeMOpaHHbIE TEXHOJOTUM KaTayu-|MeTobl TEpMHUYECKON HEUTpaau3a- | Y CTHBIN OIpoc

TUYECKOTO O00E€3BpEKUBAHUS BbI-

XJIOIIHBIX I'a30B

IIUH OTXOJSIIMUX Ta30B C UCIOIb30-
BaHHEM HAHO- U MUKPOCTPYKTYPH-
POBaHHBIX MEMOpaH C KaTaauTHye-
CKOM COCTaBJISIOIIEH.

2.3.3 JlabopaTopHbIe 3aHITHS

No Tema mabopatopHOit paboThI dopma TEeKyIero KOHTPOJIs
2 3

1 |[IpuMeHeHHE OOBIYHOTO AIEKTPOIUATN3A IS IEMUHEPa- 3amura JIP
JU3alK pa30aBICHHBIX MPOMBIIUICHHBIX PACTBOPOB

2 | XomomHasi CTepUIU3AIKS MPOMBIIIIEHHBIX CTOKOB 0apo- 3amura JIP
MeMOpaHHBIMH METOJIAMU

3 |H3BneueHre aHTHOKCUIAHTOB U3 CTOYHBIX BOJ IUIIEBBIX Samura JIP
MIPOM3BOJICTB C UCIIOJIb30BAHUEM HOHOOOMEHHBIX MaTe-
puaIoB
YV nanmenue TSOKEIBIX METAJUIOB M3 CTOYHBIX BOJI C MC- 3amura JIP
[10JIb30BAaHNEM KOMOMHHUPOBAHHON MEMOpaHHOW TEXHO-
JIOTHH

2.3.4 IlpumepHasi TEeMAaTHKA KyPCOBBIX PadoT (IIPOEKTOB)
KypcoBblie paboTsl HE IPEYCMOTPEHBI YU€OHBIM IIJIAHOM

2.4 IlepeyeHnb y4eOHO-METOANYECKOT0 00ecIeYeHUsl I CAMOCTOSITeIbHON padoThl 00y4a-
OLIMXCH 110 TUCUHUIIMHE (MOTYJII0)

IlepeyeHb y4ueOHO-METOANYECKOT0 O0ecIeYeHUsT U CHMILTUHBI

[ToaroroBka mokina-
1oB, pedeparos, mpe-
3EHTALNI

CamornoaroroBka
(mpopaboTka 1 MOBTO-
peHUE JIEKIIMOHHOTO
MaTepuana U y4eOHBIX
mocoOuii, TOArOTOBKA
K MPaKTUYECKUM 3aHSI-
THSIM)

[ToaroroBka k craue
a00paTOPHBIX paboT

Ne Buag CPC 10 BBINOJHEHUIO CAMOCTOSATEIbHOH PadoThI
1 2 3
1 |CamocTogTeasrHOE Bonkos B.A. Teopetnueckrue 0OCHOBBI OXpaHbl OKPYKAIOIIEH Cpe/Ibl.
n3yuyenue paznenos  |CII6.: Jlaus, 2015, 256 c.

https://e.lanbook.com/reader/book/61358/#1

Meroauueckue ykazaHus IO OpraHU3allMM CaMOCTOATENIBHOM pa-
OOTHI.

Mertoanyeckue yka3aHHs K BBIIOJIHEHUIO TJAOOPaTOPHBIX padoT.
Metoauueckue yka3aHus 110 HalMCaHuIo pedeparos.

VYTBepxaeHsl kadenpoit ¢pusznueckoil xumum, nporokona Ne 17 ot
11.05.2017 .

Mertoanyeckne yka3aHUsl K BBINOJIHEHHUIO J1a0OPaTOPHBIX padoT Mo
JTUCIUTIINHE. Y TBEpKIeHbI Kadeapon (u3nIecKol XHUMHH, MPOTO-
kost Ne 10 ot 13.03.2018 r.

Metoauyeckue PCKOMCHAAINU K OPpraHUu3aluu ay,ZLI/ITOPHOP'I " BHCA-

YIAUTOPHOMH (CaMOCTOSITEIHbHON) pabOThI CTY/IEHTOB: METOJUUYECKHE



https://e.lanbook.com/reader/book/61358/#1

ykazanus / coct. T.I1. Cropoxkenko, T.b. ITounHok, A.B., becnanog,
H.B. Jlo3a. — Kpacnonap: Kybauckuii roc. yH-T, 2018. 89 ¢

Y4eOHO-MeTOIMYeCKHE MaTepHalibl Ui CaMOCTOSITEIBHONH pPabOThl OOydYaIOMIMXCS W3
Yyciia UHBAJIMJIOB U JIML C OTPaHMUYEHHBIMHM BO3MOKHOCTSAIMU 310poBbs (OB3) npenocrapistores
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUATHS HH()OPMAITIH:

Jlist 11 ¢ HapyIEHUsIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIyist jaL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUT'ATENIBHOTO amapaTra:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOT'O JOKYMEHTA.

JlaHHBII TIEpeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTa 00y-
YAOLIUXCS.

3 O0pa3oBaTeibHbIE TEXHOJIOTUH

Jns dopmupoBanus TpoPecCHOHATBHBIX KOMIIETEHIIM B MPOIECCE OCBOCHUS Kypca
UCIOJIb3YeTCsl TEXHOJIOTUS MPO(eCCHOHABHO-PAa3BUBAIOILET0 00yUYeHHUs, IpeycMaTpuBaroIas
HE TOJIBKO IIepeladyy TEOPETUYECKOr0 MaTrepuana, HO W CTUMYJIMPOBAHHE M Ppa3BUTHE
IPOAYKTHBHBIX [TO3HABATENIbHBIX JACHCTBUM CTYJIEHTOB (HAa OCHOBE IICHUXOJIOTO-NEAaroruuecKon
TEOPHH MOITAITHOTO ()OPMHUPOBAHUST YMCTBEHHBIX JICHCTBH ).

Co3nanue B yueOHOM 1eATeIbHOCTH NPOOIEMHBIX CUTYAIUi U OpraHu3alys akTUBHOMN ca-
MOCTOSITEJIbHOM JI€ATEIbHOCTH 00yUYaIOUIUXCA 10 UX Pa3pPELICHUIO IPUBOIUT K TBOPUECKOMY
OBJI4/ICHUIO 3HAHUSIMM, YMEHUSIMU, HABbIKAMH, Pa3BUTHIO MBICIUTEIbHBIX cllocOOHOCTEH. Pa-
00Ta ¢ 2NIEeKTPOHHBIMH 0a3aMH JaHHBIX, TOATOTOBKA peepaToB U 3ammuTa B popme J0KIa1a Ha
CeMMHape, BKJIIOYaroIast OTBEThI HAa BOIPOCHI U/WIIM IUCKYCCUIO, MHIUBUAYAIbHBIX 3a/laHUM,
JUCKYCCHUHU IO 00CYX/1a€MbIM BOIIPOCAM.

JI11 MHBaNMIOB U JIML C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3[J0POBbS PEAIN3YIOTCS UHIN-
BUAYAJIBHBIC O6paSOBaT€J'[BHBI€ TEXHOJIOTMH, KOTOPBIC MMO3BOJIAIOT IMOJTHOCTEIO MHAWUBUAYAJIIU3U-
pOBaTh COJIepKaHUE, METO/IbI U TEMIIbI YUE€OHOI eATeIbHOCTH MHBAJINAA, BHOCUTh BOBpEMS He-
06XOI[I/IMBI€ KOPpPCKOHHN KAaK B ACATCIBHOCTE CTYACHTA-UHBAJIN/A, TaK U B JCATCIbHOCTL ITPCIIO-
JlaBaTelIs.

4 OHeHO‘lHLIe H METOAUYECCKHE MAaTCPHUAJIbI

4.1 OueHo4HbIE CPeICTBA JJIsl TEKYLIEro KOHTPOJISl yCIIeBaeMOCTH M POME:KYTOYHOI aT-
TecTaluMn

OneHouHBIE Cpe/ICTBA IPEIHA3HAYCHBI JJI1 KOHTPOJIS U OLIEHKU 00pa30BaTeIbHbIX JOCTH-
XKEHUH 00yJaromuxcs, OCBOMBIIUX MPOrpaMMy Y4eOHOH TUCIUIUTHHBI «MeMOpaHHbIe TEXHOIIO-
TUH B PEHICHUH SKOJIOTMUYECKUX MPoOIeM».

O1neHOYHBIE CPEJICTBA BKIIIOUAIOT KOHTPOJIBHBIE MaTEpHAIIbl U1l IPOBENEHNUS TEKYILETO
KOHTPOJIS B (JOpPME YCTHOIO OIIpoca, 00CYKAECHUS JUCKYCCHOHHBIX BOIIPOCOB, pe(epaToB, KOH-
TPOJIbHBIX pabOT, TECTOB M MHAMBHUYaIbHbIX 33JaHUI CTYIEHTOB U IPOMEXYTOYHOH aTTecTa-
Uy B GopMe BOIIPOCOB K 3a4ETYy.

OneHouHble cpeAcTBa A MHBAJIUIOB U JIMIL C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMHU 370PO-
Bbsl BBIOMPAIOTCS C YIETOM UX UHIUBUAYAIbHBIX MCUXOPU3NYECKIX OCOOCHHOCTEH.



— IIpY HEOOXOJMMOCTH MHBAJIMIAM U JIULIaM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbS
IIPEIOCTABIISAETCS JONOJHUTEIBHOE BPEMS Ul IOATOTOBKH OTBETA HA 3aUeTe;
— P MPOBEJICHUU MPOLIETYPHl OLICHUBAHUS PE3YJIbTATOB O0YyUEHUsI HHBAINUJOB U JIUIL C
OTrpaHMYEHHBIMU BO3MOXKHOCTSIMHU 3/10POBbsI MPEAYCMATPUBAETCS UCIIOJIb30BAaHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU,
— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
¥ MHBAJIUJOB MpOLEIypa OICHUBAHUS PE3YJbTaTOB OOYYEHHS IO TUCHUIUIMHE MOXET MPOBO-
JUTHCS] B HECKOJIBKO 3TaIlOB.
[Ipouenypa onieHUBaHUS PE3yIbTATOB 00YUCHHSI MHBAINIOB U JIUI] C OTPAHUYEHHBIMU BO3-
MOYKHOCTSIMH 3/I0POBbS 110 AUCHUIUIMHE (MOYIIO) IPEAyCMaTPUBAET IIPEOCTaBIeHUE HHPOPMa-
1y B popMax, aAanTUPOBAHHBIX K OTPAaHUYCHUSIM UX 30POBbs U BOCIPUATHS HH(OPMALIUU:
JUig au1 ¢ HapyLIEHUSIMU 3pEHUS:

— B MieyaTHOM popme yBeIMUEeHHBIM HIpUPTOM,
— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIist L ¢ HapyIEeHUsIMH CIlyXa:

— B mieyaTHOU hopme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.
JList L ¢ HapyIeHnssMHM OITOPHO-JBUIaTEIbHOTO almapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.
JlaHHBIN nepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTUHI€HTa 00Y-
YarOIUXCA.

CtpykTypa poHIa OLIEeHOYHBIX CPEACTB IJIf TeKylleil U MPOMeKYTOUHOM aTTeCTAlNU

HaumenoBanue
KonTtponupyemsie pa3- | Koa koHTponupye-
Ne . OIICHOYHOT'O CPEJICTBA
JeNbl (TEMBbI) JTUCIU- MO KOMIIETECHIINU
/1 * . [IpomexxyTounas
TUTHHBI (unu ee yacTH) Texymuii KOHTPOJIb
aTTecTanus
Crpaterus u TakTHKa [K-1 IIpumepHBIE TEMBI Bompoc Ha 3a-
UCIIOJIb30BAaHUS MEM- I1K-3 pedepartos no paz- 4yeTe
1 OpaHHBIX TEXHOJIOTHIA bi (30 1,2,12,26,29,30,
JUISL pELLIEHUs SKOJIOTH- 31,34,42,57,59,
YEeCKHX Mpo0IeM 60
MemOpaHBbl B cpeficTBax I1K-1 Bormpocs! qiis yer- Bormpoc Ha 3a-
2 MOTEHITMOMETPUUECKOTO I1K-3 HOTO OTpoca o yere 19,25,44
MOHUTOpPUHTA TEME, pasJeny
MemOpaHBbl B cpesicTBax I1K-1 Bormpocs! 1 yer- Bormpoc Ha 3a-
3 XpomaTorpaduueckoro I1K-3 HOT'O OIpoca o yere
aHayM3a 00bEKTOB OKPY- TeMe, pa3aerny 23,27,28,45,49
JKaroIIEN Cpebl
MemOpaHHBIE TPOIECCHI [K-1 3anaHus A KOH- Bompoc Ha 3a-
4 OYHMCTKH ra30BBIX CMe- T1K-3 TPOJIbHON PabOThI yere 3,4,6-11,46
ceil u perenepauuu aod- 0 pa3feiny
COpOEHTOB
MeMOpaHHBIE TEXHOJIO- TIK-1 3amanus U1 KOH- Bonpoc Ha 3a-
5 TUU KaTATUTUYECKOTO I1K-3 TPOJIBHOU padOTHI yere 5,47
00e3BpeKMBaHUS BbI- 0 pa3feiny
XJIOIHBIX Ta30B
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MeMOpaHHBIE METOBI
o0e33apaKuBaHus IpU-
POJIHBIX M CTOYHBIX BOJI

Bonpoc Ha 3a-
yeTe

13,24,34-40,61

KonBepcusi, 04nCTKa,
(bpaKIMOHUPOBAHKE U
KOHIICHTPUPOBAHUE
YKUJIKMX TIPOMBIILICH-
HBIX OTXOJIOB

Bomnpoc Ha 3a-
yeTe
14,17,18,20,32,4
3, 50,51,56,58

MeMOpaHHBIE METO/IBI B
nepepadoTKe BOIHO-0OP-
TaHUYECKHX OTXOJ/I0B

Bomnpoc Ha 3a-
yeTe
15,16,35,41,52,5
3

DneKTpo- u 6apomem-
OpaHHBIE CUCTEMBI IIEpE-
paboTKHU U 00E3BPEIKH-
BaHME KHUJIKUX PaJH0aK-
TUBHBIX U BBICOKOTOK-
CHYHBIX OTXO/IOB

T1IK-1 3agaHus U1 KOH-
I1K-3 TPOJIBHOU pabOThI
o pazfeiny
IK-1 Bonpoce! aiis ycr-
IK-3 HOTO OMpoca 1o
TeMe, pazzieny
IK-1 Bonpoce! aiis ycr-
IK-3 HOTO OMpoca Mo
TeMe, paszieny
IK-1 [IpumepHbIe TEMBI
IK-3 pedepaToB 1o pas-
Jeny

Bomnpoc Ha 3a-
yeTe
21,22,33,48,54,5
5)

HOK333Te.]'[l/l, KPUTECPHUH M HIKAJIa OHEHKHU C(l)OpMI/IpOBaHHI)IX KOMIIeTeHI Uil

Koa u Hanme-
HOBaHHE KOM-

CooTBeTCTBHE ypOBHeﬁ OCBOCHUN KOMIIETCHUUHA NIJIAHUPYEMBIM pPE3YyJib-
TaTamM Oﬁy‘leﬂl/lﬂ H KPUTCPUAM HX OHCHUBAHHUA

neTeHI Ui NOPOrOBbIN ‘ 0a30Bblii NPOABMHYTBINI
Ouenka
Y 10BIIETBOPUTEIIHHO XopoI1o/3a4TeHo OTMYHO /324TEHO
/3a4TEHO
I1K-1 3HAeT OCHOBHBIE 3HaeT NPUHIMNBI pa- | 3HaeT NPUHIMIBI pabOThI

Cnocoben mia-
HUpOBaTb  pa-
00Ty 1 BbIOMpATh
aJleKBaTHbIE Me-
TONBI  PEIICHHS
Hay4YHO-HCCIIe-
JIOBaTEIIbCKUAX
3aJa4 B BBIOpaH-
HOW 00J1aCTH XU-
MHUH WM CMEX-
HBIX HayK

MIPUHLIMIIBI pabOThI
COBPEMEHHOM Hayy-
HOM anmnaparypsl,
IIPUMEHSIEMOMN B MEM-
OpaHHBIX TEXHOJIO-
TUSIX, U YCTPOMCTB,
HCIIOJIb3YEMBIX JJIs1
MOHHUTOPHHIA aHTPO-
IIOr€HHOT'0 BO3/EH-
CTBUS Ha OKpYXKaro-
LIYIO Cpefly, U B CH-
CTeMax 3alUThl
cpenpl OOUTaHus

00THI COBPEMEHHOM
Hay4yHOW amnmaparyphl,
NPUMEHSAEMON B MEM-
OpaHHBIX TEXHOJIOTHSIX,
U YCTPOMCTB, HCIOJIb-
3yeMBIX [UIsI MOHHTO-
pUHTa aHTPOIIOrE€HHOTO
BO3JICHCTBUS Ha OKpY-
JKAIOLIYI Cpely, U B
cucreMax 3aIUTBI
cpenbl 0OUTaHus

COBPEMEHHOM  HAy4HOH
anmnapaTrypsl, I[pUMEHsE-
MOl B MEMOpaHHBIX TeX-
HOJIOTUSAX, U YCTpPOMCTB,
UCIOJIb3YEMBIX NIl MOHU-
TOPUHTa AHTPOIIOI€HHOIO
BO3JEHCTBUS Ha OKPYKaro-
LIYIO CpeNy, U B CUCTEMax
3aIUTHI CPEJIb OOUTAHUS

YMeeT MIaHHPOBATH
paboTy Ha OCHOBE
TEOPETUIECKHUX

3HaHUN B  o0OiacTu
MeMOpaHHBIX

TEXHOJIOTUHU st
3aIUThI OKPYKAIOIIEH
Cpenbl  C  Y4eTOM

YMeer  mIaHMpOBATh
paboTy Ha  OCHOBE
TEOPETUUECKUX 3HAHUU
B 0071aCTH MEMOPAHHBIX
TEXHOJOTUH hilas:|
3aIUTHl  OKPYXKarolen
Cpelbl c Y4ETOM
BO3HHUKAIOIINX

YmMmeer IIJIAHUPOBATH
paboty Ha OCHOBE
TEOPETUYECKUX 3HAHWN B
o0nactu MeMOpaHHBIX
TEXHOJIOTUH /ISl 3aIIUThI
OKpYXXarolen cpeapl C
y4eToM BO3HUKAIOLINX
HECTaHJIAPTHBIX
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BO3HUKAIOIINX HEeCTaHJapTHBIX CUTYyalUsAX
HECTaHIAAPTHBIX CUTYyalUsAx C
CUTyallUsX, HO  C | HEOOJIbILOH
CYILLIECTBEHHOU KOPPEKTUPOBKOH IUIAHA
MIOMOILBIO npernojaBareaem
Ipero1aBaTess
Bnaneer  HaBblkamu | Bnageer HaBblkaMu | Biageer HaBBIKAMU
AJIEMEHTAPHBIX WH)XCHEPHBIX PacueTOB | HH)XEHEPHBIX pPAcdyeToOB U
WH)XEHEPHBIX U IIPOTHO3UPOBAHUS | IPOrHO3UPOBAHMS
pacueToB U | pe3yslbTaToB  paboTHI | Pe3y/IbTAaTOB paboThI
IIPOrHO3UPOBAHMS YCTPOMCTB U | YCTpOMCTB u
pe3yabTaToB  pabOTHI | TEXHOJIOTHUYECKUX TEXHOJIOTUYECKUX  CXEM,
YCTPOMCTB U | cXeM, npeJHa3HauYeHHbIX s
TEXHOJIOTHYECKUX MpeJHa3sHAuYeHHBIX [UIA | IPEJOTBPALICHHS
CXEM, peOoTBPALICHUS Jerpajallii OKpy»Karomen
npeaHa3HauYeHHBIX JeTpajauu Cpeabl ¥ TPEACTaBICHUEM
IUI TIPEeOTBPAILEHUS | OKpYXaroleil cpelasl u | o HOCIEACTBUSIX
Jerpajanuu IpeACTaBICHUEM o | Ge3nelicTBUSA
OKpY’KaroIen cpeibl ¥ | MOCIeACTBUAX
IpejacTaBieHueM o | Oe3nelcTBus, HO
MOCTIEICTBUAX JIOIyCKaeT
Oe3neiicTBHS, HO | HE3HAYHUTEIILHBIE
JIONyCKAeT OMIMOKU OLIMOKH
[1K-3 3HaeT TUMWYHBIE OPO- | 3HAET TUIMYHbIE NpPO- | 3HAET THUIMYHBIE IPO-
CrniocobeH Ha oc- | 6J1eMbl, OCHOBBI KyJIb- | OJ€Mbl, OCHOBBI KYJIb- | OJ€Mbl, OCHOBBI KYJIbTYPHI
HOBE KpUTHYE- TypHl peur, HHpOpMa- | Typbl peun, HHPOpMa- | peun, HHPOPMAITUOHHBIX

CKOI'0 aHajn3a
pe3yJIbTaTOB
HUWP onenuBath
MEePCIEKTUBBI UX
MPaKTUYECKOTO
MIPUMEHEHUSI U
MIPOJIOJKEHUS
paboT B d7eK-
TPOXUMHH WIH
CMEXHBIX HAYK

IMOHHBIX TEXHOJIOTHI
U BO3MOXHOCTHU HpO-
TPaMMHBIX  TAKETOB
00IIero M crenralib-
HOTO Ha3HA4YEHWS IS

LIMOHHBIX TEXHOJIOTUN U
BO3MOKHOCTHU Ipo-
T'paMMHBIX ITTaKCTOB 00-
omero u CrueuuajbHOIo
Ha3HAYCHUA JIA MPEa-

TEXHOJIOTHII ¥ BO3MOKHO-
CTU IIPOrPAMMHBIX IIaKe-
TOB OOIIEro M CHEIHANTb-
HOTO HAa3HAYCHUA JJIs1
NPEJCTAaBICHUS Pe3yJIbTa-

MPEJCTaBICHUS  pe- | CTaBJICHUS PEe3yJbTaTOB | TOB HAYYHBIX HCCIIEIOBA-
3yJIbTaTOB ~ HAy4YHBIX | HAYYHBIX  HCCJIEJOBa- | HUH

UCCIIEI0BaHUI HUU

Ymeer oTOupate He- | YMeeT orOMpaTh HE0O- | YMeeT oTOMpaTh HE00Xo-
o0xomumyto HMHQOpP- | X0AUMYyI0  MH(QOpMa- | IUMYyI0 HHQOPMAIIHIO, pa3-

MaIuio, pa3ouBarh Ha
CBSI3aHHBIE 4acTH,
KOMITWJINPOBATh  JJIA
MIPE/ICTAaBICHUS B YCT-
HOM, IHUCBMEHHOM H
MYJIbTUMEIUNHOM
¢bopmarax

1110, pa30MUBaTh Ha CBA-
3aHHbBIE YaCTH, KOMIIH-
JIUpOBaTh I Npea-
CTaBJICHUS B YCTHOM,
NUCBbMEHHOM U MYJIbTH-
MeauitHOM  QopmaTax;
y4acTBOBAaTh B HAYYHBIX
JTUCKYCCUSX U TIpea-
CTaBJIATDH IIOJyYEHHBIE B
UCCIIEIOBAaHUSIX PE3YIIb-
TaThl B BUJE OTYETOB

OMBaTh Ha CBSA3aHHLIE Ya-
CTH, KOMITWJIMPOBATH ISt
MIPEJCTABIEHUS B YCTHOM,
MHUCbMEHHOM M MYJIbTUME-
IUiHOM opMmaTax; ydacT-
BOBaTh B HAYYHBIX IUCKYC-
CUAX W MPEACTABIATH I10-
JIy4EHHBIE B MCCIEI0BA-
HUSX PE3YNbTAaThl B BUIE
OTYETOB W HAy4YHBIX ITyO-
JIAKAIUN

12




Bmageer  0a30BBIMH
HaBbIKAMHM  aHAJIU3a,
CHUCTEeMaTU3aIluH u
00001IeHusT pe3ynbra-
TOB Hay4YHBIX HCCJIe-
JIOBaHUM; HaBBIKAMH
MPECTABJICHUS PE3YIlb-
TaTOB HAYYHBIX HCCIIE-
JIOBaHUW B BHUIE YCT-
HBIX JIOKJIAJIOB, IHCh-
MEHHOM W MYJIbTHMeE-
IuifHOM opmarax c
MTOMOIIIbI0 COBPEMEH-
HBIX KOMITBIOTEPHBIX
TEXHOJIOTHI

Biageer 6a3oBeIMH
HaBBIKAMH aHAIIM3a, CH-
creMarusanuy u 0000-
LIECHUS PE3YJIbTATOB
Hay4YHBIX HCCJIeIOBa-
HUM; HaBBIKaMU IIpe-
CTaBJICHUS PE3YJIbTATOB
Hay4HbBIX UCCJIEIOBA-
HUM B BUJI€ YCTHBIX J10-
KJ1aJI0B, INCbMECHHOM U
MYJIbTUMETUHHOM (op-
MaTax ¢ IIOMOIILIO CO-
BPEMEHHBIX KOMIIbIO-
TEPHBIX TEXHOJIOTUI

Bmaneer 0a30BbIMM HABBI-
KaMH aHaln3a, CUCTEMATH-
3alMl U 000O0IIeHUsT pe-
3yJIbTaTOB HAYYHBIX UCCIIC-
JOBaHWil; HaBBIKAMH IIpe-
CTaBJICHUS  PE3YJIbTATOB
HAYYHBIX UCCIICJIOBAaHHUN B
BUJIE YCTHBIX JOKJIAJOB,
MUCHbMEHHOM U MYJIbTHME-
IuifHOM (opmaTax ¢ HOMo-
IO COBPEMEHHBIX KOM-
MBIOTEPHBIX TEXHOJIOTUI

TunoBbie KOHTPOJIbHbIE 32JaHUS UM HHbIE MAaTepPUAJIbI, HEO0X0AMMBIE /IJIl OLlEHKH
3HAHWH, YMeHHIi, HABLIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapPaKTePU3YIOIIMX 3Tanbl (hop-
MHPOBaHMSI KOMIIETEHIIHI B Mpoiecce 0CBOCHUs 00pa30BaTeILHONH MPOrpaMMbl

IIpumepHbIe Tembl pedepaToB K pasaeay «CTpaTerusi ¥ TAKTHKA UCIOJIb30BAHUSA MeM-
OpaHHBIX TEXHOJIOTHH /151 pellieHUsl IKOJOTHYEeCKUX MPo0Jiem
AmnmnaparypHoe oopmiieHue THOPUIHBIX YCTAHOBOK, HCIOJB3YIOUINX 0apo- U AJIEKTPOMEM-
OpaHHBIC METO/IBI.

Y CTaHOBKH JIJIs1 CBEPXTIYOOKOM OUUCTKH BOJIBI.
VYcTaHoBKY € afcopOepaMu IEPUOANYECKOTO IEHCTBUS.
buonoruueckre METO bl OUUCTKU: aKTUBHBIN WII U TNICHKU; a9POTIHKHU.

ook wm

~

9.

10.

11.

buopeaktopsl

[TpuHIMIBI TPUMEHEHUS! 0OPATHOTO OCMOCa B KOMOMHUPOBAHHBIX MEMOpPaHHBIX METOAAX U
MHOT'OCTYIIEHYAThIX YCTAHOBKAX.
Crierndurixa 06e3BpeKMBaHUS KUIKUX PAJHOAKTUBHBIX OTXOJIOB.
[TpyHIMIIBI COBEPIIEHCTBOBAHUS CYIIECTBYIONIMX MPOU3BOJICTB C UCIOIb30BaHUEM MEMOpaH-

HBIX MCTOIOB.

Pexynepanust TBepAbIX OTXOJ0B METOJIOM 3JIEKTPOAHATIN3A
[Tpenmy1iecTBa UCIOIB30BaHUS MEMOpPAHHBIX METOAOB IIPU 00pPabOTKE BOTHO-OPTaHU-

YCCKUX OTXOO0B.

HepCHCKTI/IBH pPa3BUTHA MeM6paHHLIX mponeccoB.

Bonpoce! A1 yeTHOro onpoca no teme «VMem0OpaHbl B cpeacTBax NOTEHIIHOMETPHYECKOI0

=

1.

MOHHUTOPHUHIA»

KaxoBgs1 MPUHIUIIBI CO3JaHUA TIOTCHIUOMETPUUCCKUX CCHCOpOB?

ceHcopax?

. Kakwue Tpe6OBaHI/I$I IPEABABIIAIOTCA K MeM6paHaM, HCIIOJIB3YEMBIM B IIOTCHIHUOMETPHUICCKUX

[IpuBenuTe MpUMeEpHI UCIIOJIB30BAHUS MEMOPAHHBIX TOTCHITMOMETPUUECKUX CEHCOPOB ISl MO-
HUTOPUHTA PEATbHBIX 00BEKTOB OKPYKAIOIIECH Cpebl.
Bonpoce! qis yetHoro onpoca mo reme «MemOpaHbl B cpeAcTBax XpoMarorpaguyeckoro
aHa/IM3a 00bEKTOB OKPY:KAKOLIEH cpeabD»
Kaxkue HoBelinme MeMOpaHHBIC TEXHOJIIOTHH, pa3paOOTaHHbBIE )T MPEIKOHIIEHTPUPOBAHUS 1
OUYMCTKU CTOKOB, BaM M3BEeCTHHI? OMUIIUTE MPUHITUT X PAOOTHI.
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. KakoBo TunuyHoe annapaTtHoe 0o(hOpMIIEHNE EMKOCTHOT'O 3JIEKTPOIEHOHU3aTOpa?




3. KakuMm TpeOoBaHMIM JODKHBI OTBEYATh BEIIECTBA, UCIIOIh3yeMbIe B Ka4eCTBE aJICOPOCHTOB?
4. Yro Takoe uzoTepma copommm?

5. JInst KakMX CHCTEM OHa MOKET OBITh ypaBHeHUEM JIHrMIopa?

6. Jlns ommcaHus KaKMX CUCTEM JyUIlle UCIONIb30BaTh Teoputo bOT?

Ilepeuens yacmu KomnemeHyuu, nposepaemuvix oyeHouyHvimu cpeocmeamu’ I1K-1 ymers,
BrnajgeTh, [1K-3 3HaTh

KonTpoasnas padora Nel nmo reme «MemOpaHHbIe POLECCHI OYUCTKHU Ia30BbIX cMecel 1
pereHepaunu adbcopOoeHTOB)»
Bapuanr 1.
B 4em cyTh perenepannu aicopoeHTOB METOAOM OUITOIIPHOTO JIEKTPOIHanu3a’?
2. Kakuie MeTo/ibl TEpMHUUECKON HEHTpanu3aliui OTXOASIINX ra30B C UCIOJIb30BAHUEM HAHO- U
MUKpPOCTPYKTYPUPOBAaHHBIX MEMOpaH ¢ KaTaJUTHYECKOH cocTaBisitolie Bam n3BecTHs1?
3. KaxoBbl mpuuuHbI Aerpajaund MeMOpaH, UCTIOIb3yEeMbIX /ISl OYUCTKH ra30BBIX cCMeceii?
Bapuanr 2.
1. Kakue hynnamenTanbHble nporecchl AU Qy3un JexxaT B OCHOBE TPUMEHEHUS Pa3IMUHbIX
TUIIOB MeMOpaH 1S ra3opasaeiaeHus?
2. Onumure MeMOpaHHBIE METO/IbI pEreHepaly a0COpOEHTOB Ha MPUMEPE OUUCTKHU METaHa OT
YIJIEKUCIIOTO Ta3a.
3. KaxoBbl mpuHIIUIIHATBHBIE TTOJXObI K BOCCTAHOBJICHUIO MEMOpaH, UCIIOJIb3yEMBIX B IIPO-
1ecce perenepanuu abcopoeHTORB?
KonTpoasHnas pabora Ne2 no teme «Karaaurudeckoe 00e3Bpe:KuBaHHe BHIXJIONHBIX Fa30B)»
1. Kakue ximaccuueckue MEeToAbl 00€3BPEKUBAHMS TOKCHYHBIX MPUMECEH, HaXOMSIIUXCSA B CO-
CTaBe€ ra30BbIX CMECE, BaM U3BECTHBI?
2. Kakue meMOpaHHBIE METO/IbI 00€3BPEKNBAHUS TOKCUYHBIX IIPUMECEH, MPUCYTCTBYIOIINX B
COCTaBE T'a30BbIX CMECEU, BAM U3BECTHBI?

=

KonTpoubsnas padora Ne 3 mo reme «MemOpaHHbIe MeTOABI 00e33apasKUBAHUS TPUPOIHBIX
M CTOYHBIX BOI»
Bapmuanr 1.

KakoBbl OCHOBHBIE TPUHIIUIIBI pa0OTHI 3JIEKTPOANAIN3ATOpa-KOHIIEHTpaTopa?

8. Kakue HoBeillne MeMOpaHHbIE TEXHOJIOTUH, pa3pabOTaHHbIE [Tl HEHTpaIn3alui CTOKOB,
BaM U3BeCTHbI? ONUIINTE NPUHIUI UX pabOTHI.

9. Kakue craguu pa3paboTKH MPOLECCOB OYMCTKU C UCIOIB30BaHUEM MEMOPAHHBIX TEXHOJIOTUI
Bawm u3BecTHBI?

10. Kak ncnonb3yroT MeMOpaHHbIE METO/IbI IJIS1 U3BJICUEHUS U PEKYIIEpaIK TKENBIX Me-
TaJJIOB?

~

Bapuanr 2.

1. KaxoBo TunuuHoe annapaTHoe opopMIIeHHE IEKTPOIHaTN3aTOpa-KOHIIEHTpaTopa?
2. B uem cyTh HEHTpaNM3anuy KUCIOTHO-OCHOBHBIX CTOKOB METOOM OUTIOJISIPHOTO AJIEKTPOIH-
anusa?
KakoBbl IpUHIKIIBI CO3/JaHMSI IPOU3BOICTB C 3aMKHYTBHIM LIUKJIOM 10 Boje?
B 4ém cyTh nepepaboTKH CTOUHBIX BOJI MACIOKHUPKOMOUHATOB, MPEANPUATUN HEPTAHON U
LEJUTION03HO-0YMaXHON TPOMBIIIIIEHHOCTH METOIaMU MUKPO- U yabTpaduabTpanun?
Ilepeuenv yacmu Komnemenyuu, npogepsaemuvix oyenouynvimu cpeocmeamu’. 11K-1 3nats,

ymers, 11K-3 3Hath, ymeTs

Hw

Bonpocs 1151 yeTHOro onpoca no teme «KonBepcusi, ouucTka, ppakiimoHUPOBaHHE U KOH-
LHEHTPUPOBAHME KUAKHUX NPOMBIILIEHHBIX 0TX010B)
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NGO

10.

11.
12.
13.

14.
15.

16.
17.

18.
19.

20.
21.
22.

23.
24.
25.
26.
27.
28.

29.
30.

31.
32.
33.

Kakue kpurepuu nexxar B OCHOBE BHIOOpa METOJIOB M CXEM OYHCTKHU BOJIHBIX PacTBOPOB?

. Ot kakux (akTopoB (M MOYEMY OT HHMX) 3aBUCHT CKOPOCTh OCAXKACHUS KPYIHOIMCIIEPCHBIX

YacTUI] B YCJIOBHSIX €CTECTBEHHON KOHBEKIIUH?
KakoB npunmmn Beibopa Gopmyt Ajist pacdyera ImonpaBouHoro Ko puimenTa, He00X0AUMOro
IIPU OIIPENIEIEHUN CKOPOCTH OCAXIEHHUS YaCTULbI B YCIOBUAX BBIHYXK/IEHHONW KOHBEKIIMU?
Kakoii mpuHIUI JIEKUT B OCHOBE OTPEAETICHNUS CKOPOCTH OCAXKICHUS YacTull, (hopMa KOTOPBIX
OTJINYAETCS OT CPEePUICCKOM?
Kakoe o6opynoBanue NpuMeHSIOT U1 TpyOOl OYUCTKH OT HEPACTBOPUMBIX ITPUMECEii?
B yem cyTh MeTona uioTanuu u nekrpodaoranuu’?
[Touemy QuoTupyromias cuia 3aBUCUT OT yIJIa CMauuBaHUs YacTHIl?
HazoBure ycTpoiicTBa, HCII0JIb3yeMbIE Ul OTJNIEHUS HEPTEPOLYKTOB U )KUPOB OT OUYMILECH-
HOW BOJIBI BO (pIIOTaTOpAX.
Kakum o6pa3om u mouemMy MOXKHO MHTEHCHU(PULIMPOBATH Npolecc (aoranuu?
Kakue ™etonsl mnoBbimeHUsT 3((EKTUBHOCTH OOOPYIOBAaHUS, NPEAHA3HAYCHHOTO IS
OUYHUCTKH OT KUPOB U HEPTH Bl MOXKeTE NpeIoKUTH?
Kakne MexaHU3MBI, JIe)KaT B OCHOBE Tporecca puiabTpoBaHus?
Kak onpenensitor Tun GpuiabTpoBaHus yepe3 MOPUCTHIH CI0M?
Ot kakux mapameTpoB 3aBUCHT K03(duument ¢unprpanun? Kak oH n3MeHsieTcs BO Bpe-
MeHu?
Kak perenepupyrot GuiabTpsl, IPUMEHSIEMBbIE AJIs1 OYHCTKHA HEPTE- U MACIOTPOTYKTOB?
KakoB npuHuun aeicTBus sneKTpoMarHuTHbie GuibTpoB? Ha3zoBure o0nacti ux npuMmeHe-
HUS U CIIOCOOBI pereHepauu.
B uem cymHocTh nmporecca Koaryssiun?
Urto Takoe 3neKTpoKuHeTHUeCKuil moTeHnuan? Kakyto posib OH Urpaet B mpolecce Koarys-
oau?
Kakue BeliecTBa UCMONIb3YIOT B KAUECTBE KOATYJISIHTOB U IIoYeMy?
HazoBute npeumyiiecTBa 1 HEAOCTATKU UCIIOJIb30BAaHMS B KAUECTBE KOAryJISTHTOB COJIEH XKe-
Jie3a 10 CPABHEHUIO C COJIIMU ATFOMUHUS.
Yro takoe drokynauusa? s yero ona HyxHa?
Kak onpenenstoT 10361 KOAryasHTOB U (pIIOKYJISHTOB?
[Touemy HelTpanu3anys MIETOYHBIX BOJ ABIMOBBIMU I'a3aMM SBJIIETCS IMPUMEPOM PECYpPCO-
cOeperaroiieil TeXHOJIOTHH?
Yro Takoe rupasz€p v Kak OH yCTpoeH?
HazoBure BemiecTBa, KOTOpbIE UCIOIB3YIOT B KAUECTBE OKUCTUTETENH?
YeM OKHCIUTENN OTIIMYAIOTCS OT BOCCTAHOBUTENEH?
Yro Takoe cBOOOIHBIN «aKTUBHBIM» XJIOP U KaK €ro MoJy4yaroT?
Kak rotoBArt «XJI0pKy» U COEMHEHMS, COIEPIKAILUE CBA3aHHBIN «aKTUBHBIN» XJ10p?
OT Kakux mapaMeTpoB 3aBUCHUT BpeMs 00e33apakMBaHUs CTOYHBIX BOJI XMMUYECKUMU METO-
namMu?
B kakux ciaydasx «HOpMallbHOE XJIOPUPOBAHUE» YUl 3aMEHUTh «TIEPXJIOPUPOBAHUEM»?
Kak o0e3BpexuBaloT Cyinb(UIHBIE CTOKH LEJUIIOJIO3HBIX, HedTenepepaOaThIBalOIIUX U
HEPTEXUMHUYECKUX 3aBOJIOB?
KakxoBbI MEXaHU3MBI IEUCTBUE 030HA B MPOLECCAX OKUCIICHHUS?
Yro Takoe anekTposnn3? KakoBel KOHCTPYKLINN IPOCTENILINX IJIEKTPOIU3EPOB?
Kakwue nporieccbl uayT Ha KaTojie ¥ aHoje 3nekrponusepa? [IpuBeante npumepsl OKUCIUTE-
Jieil ¥ BOCCTaHOBHTEJEH, 00pa3yroIuXcs B pe3yJbTaTe IPOTEKaHUs HIEKTPOXUMHUYECKUX pe-
aKLUH.

Bomnpoce! 1451 yeTHOro onpoca no reme «MemOpaHHble MeTOAbI B lIepepadoTKe BOJIHO-OPra-

HHMUY€CKHUX 0TX010B»
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10.

11.

12.

13.
14.

15.

ArnmaparypHoe ohopMIIeHHE THOPUIHBIX YCTAHOBOK, UCIIOJIB3YIONMNUX 0apo- M AIEKTPOMEM-
OpaHHbIE METO/IBI.

Y CTaHOBKH 17151 CBEPXTITYOOKOM OUUCTKH BOJIBI.

[TepepaboTka CTOKOB MaCIOKUPKOMOUHATOB.

[TepepaboTka CTOKOB NPEANPUATUN HEPTSIHONW IPOMBIIUICHHOCTH.

[lepepaboTka CTOKOB LIEIUTHOI03HO-0YMaKHOM MPOMBIIIIIEHHOCTH.

[TpuHIMIIBI TPUMEHEHUS 0OPAaTHOTO OCMOCAa B KOMOMHHPOBAHHBIX MEMOpPAaHHBIX METOAAX U
MHOTOCTYTICHYATBhIX YCTAHOBKAX.

Crneuunduka 00e3BpeKUBAHUS KUAKUX PAIMOAKTUBHBIX OTXOJIOB.

[TpyHIMITEI COBEPIICHCTBOBAHUS CYIIECTBYIOIIUX TMPOU3BOJACTB C HCIOJIB30BAHHEM MEM-
OpaHHBIX METOJIOB.

Konsepcust memOpaH.

KoHCTpyKIIMOHHBIE U AKCIUTyaTallHOHHbIE OCOOCHHOCTH amiapaToB, paboTaloIuX Ha Mpe-
OpUTHSIX (apMAIICeBTHKH.

KoHCTpyKIIMOHHBIE U 3KCIUTyaTallMOHHBIE OCOOCHHOCTH anmnaparoB, paboTaroMIMX Ha BUHO-
JETBYSCKUX MPEAIPUITHSX.

KoHCTpyKIIMOHHBIE U HKCIUTYaTallHOHHBIE OCOOCHHOCTH amlapaToB, paboTaloIUX Ha Mpe-
MPHUSITHSIX TTPOU3BOJICTBA MOJIOKA.

Pekynepaiius TBEpAbIX OTXOJA0B METOJIOM 3JIEKTPOAHATIN3A

[Tpenmy1iecTBa HMCIIOJIB30BAHUS MEMOPAHHBIX METOAOB MPU 00pabOTKE BOJIHO-OpPraHHYE-
CKHX OTXOJIOB.

[TepcrieKTHBBI Pa3BUTHS MEMOPAHHBIX TPOIIECCOB.

Ilepeuens yacmu Komnemenyuu, npogepsaemuvix oyeHouynvimu cpeocmeanu. 11K-1 ymers, Bia-
netb, I11K-3 3HaTh

IIpumepHbie TeMbl pepepaTos k pasaeny «llepepadoTka u 00e3BpeKMBaHUE )KMIKUX PAIHO-

N~ WNE

AKTHBHBIX H BHICOKOTOKCHYHBIX 0TX00B»

be3zoTxonHas nmepepaboTKa 0TX010B

OcobeHHOCTH nIepepabOTKU TBEPABIX PaMOAKTUBHBIX OTXO0/10B

CaHuTapHOE 3aXOPOHEHHUE OTXO/I0B

KoHCcTpyKIIMOHHBIE 0COOEHHOCTH MOJIMTOHA JUISl CAHUTAPHOTO 3aXOPOHEHUS OTX0/10B
Br160p MecTa 3aX0pOHEHMSI BBICOKOTOKCUYHBIX OTXOIOB

[TpoGnembl 3aXOpOHEHUS PaAMOAKTUBHBIX OTXOJI0B B T€0JIOTHYECKUX (POPMALIUAX.
[TepepaboTka panoaKTUBHBIX OTX0/10B. BiusiHue Ha yenoBeka.

Pemenue npo6yieMbl yTUIM3alUU paAMOaKTUBHBIX OTXO/IOB B [CTpaHa MO BBIOOPY CTY/AEHTa]

Hepeuenb uacmu KomnemeHuuu, npoeepaemblx OUCHOUYHbIMU cpeOcmeaJnu: IIK-1 Bnagets,

I1K-3 3HaTh, yMETH

3a4TeH0-IK3aMeHAIMOHHbIE MATEPUAJIBI Uil IIPOMEKYTOYHOM ATTECTANMH
(3auer)

Bomnpocsl k 3auery:

Nk~ wWNE

KaxoBbl 0cHOBHBIE ITpaBHIia (POPMUPOBAHUS CUCTEM 3aIIUTHI OnoCchepbl?

Ha3zoBuTe 0CHOBHBIE MOAX0/IBI, HCTIONIb3YEeMbIe MTPH pa3paboTKe CUCTEM 3aIUThl OMOCHEpHI.
Kakue 3akoHBI, JIe)KaT B OCHOBE OMUCAHUs MacconepeHoca pusnueckoit abcopoumn?

Kakue gaxTopsl onpenenstor CKopocTs (U3NIECKoil 1 XuMHueckoi adbcopOruu?

B gyem cyniHocTh cynbhuT-0uCyIb(PUTHOTO METO/1a MOTJIOMIEHUSI CEPHUCTOTO ra3a?

B yem cymHocTs MeToaa agcopouun?

Kakum TpeOoBaHUSAM JTOJKHBI OTBEYATh BELIECTBA, UCIIOJIb3YEMbIE B KaueCTBE a/IcCOPOECHTOB?
Yro Takoe nzotepma copouuu? Jlns Kakux CUCTeM OHa MOXKET ObITh ypaBHEHHEM JIsHrMIOpa?
Jlst onMcaHus KaKMX CUCTEM JIydIlie UCTI0JIb30BaTh Teoputo bOT?
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10.
11.
12.
13.

14.
15.

16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

26.
27.
28.
29.
30.
31.
32.
33.

34.
35.

36.
37.
38.
39.

40.
41.

Kaxk paboTarot ycTaHOBKH ¢ afacopOepamMu IEPHOIUYECKOTO TEHCTBHS?

KakoBel nmpuHIUNHAIBHBIE OCOOCHHOCTH KOHCTPYKIMH aJCcOpOepOB HENPEPHIBHOTO JEH-
CTBUS?

Kak 1 nouemy oCyIecTBISIOT pereHepanuio aacopOoeHToB?

Kakue kpurepuu jexar B 0CHOBE BEIOOpa METOJIOB M CXEM OYMCTKH BOJHBIX PACTBOPOB?
Kakoe coBpemeHnHO€ 000pyn0BaHNE NIPUMEHSIOT Ui Tpy00il OUMCTKH CTOYHBIX BOJ OT He-
pacTBOPUMBIX IpUMecei?

B 4yem cyTh MeTona duoTanuu u anekrpodaorarn’?

OxapakTepHu3yiTe ycTpoicTBa, UCIOIb3yeMble TSl OTACNICHUS HEPTENPOAYKTOB U KUPOB OT
OUHMIICHHON BOJBI BO (hjioTaTopax.

Kakune wmetonsl moBbimieHuss 3¢PGEKTUBHOCTH 000pyAOBaHUA, MPEAHA3HAYEHHOTO IUIf
OYHUCTKH OT KHUPOB U HEPTH BBl MOKETE MPEIIOKHUTD?

UYro Takoe 31exTponu3? KakoBbl KOHCTPYKIIMU ITPOCTENIINX 3JIEKTPOIU3EPOB?

Kaxkue npoueccsl uayT Ha KaToje U aHoje iekTpoausepa? [IpuBennre npumepsl OKUCINUTE-
JIel 1 BOCCTAaHOBUTENEH, 00pa3yIOIIUXCs B PE3YJbTATE IPOTEKAHUS IJIEKTPOXUMUUYECKUX pe-
aKIWH.

Yro Takoe KOHIIEHTpauHOHHas noysgpusanusa? Kak cHU3UTh €€ HeraTuBHOE BO3JIEHCTBHE Ha
nporiecc nepepadoTKH pacTBOPOB B dIIEKTposn3epe?

UYto Takoe «BbIX0J 10 TOKY»? OT KakuxX (akTOpOB 3aBUCHUT €T0 BelTUYHHA?

Kaxoit mporiecc JI€KUT B OCHOBE JIEKTPOXUMUUYECKOTO 00€3BPEKUBAHMS [THAHUIOB?

Kakoli mponecc JeXUT B OCHOBE 3JIEKTPOXUMHUUECKOI0 YJAJIIEHUS U3 PACTBOPOB HOHOB TSXKe-
JBIX METaLIOB?

B ueMm nmpeumyiiecTBa U HEJOCTATKU JIEKTPOXUMUUYECKUX METOJ0B OYMCTKH M 00€33apaxHu-
BaHMsI pPaCTBOPOB IO CPABHEHUIO C XUMUYECKUMU?

YeM 371eKTpOXUMHUYECKask KOAryJIALHs OTINYAETCS OT JIEKTPOKOATYIIALINU?

B uem paznuaus Mexxay HOHHBIM 0OMeHOM U ajgcopOuumeii? [IpuBenuTe mpumMepsl COBpEeMEH-
HBIX CUCTEM 3allMUThl, UCIIOJIb3YIOIINX 3TU METO/BbI.

Kakue TpebGoBaHMs 1 IOYEMY MPEIBSIBISIOTCS K HOHOOOMEHHBIM MaTepraiam?

Kakwue criocoObl perenepany HOHUTOB Bbl 3HaeTe?

Kakas TexHonornueckas cxema ¢ UCIOJIb30BaHMEM MOHHOrO oOMeHa Ha Bamn B3rmsin siBis-
eTcsl uJealIbHOM JUIsl IeMUHEpaIU3alil PaCTBOPOB, COAEPKAIIUX CUIIbHBIE U CI1a0ble AJIeK-
TPOJUTHI?

B geM cxojcTBa U pazauyuus MEMOpPAaHHBIX U XUMHUUECKUX MTPOLIECCOB OUNUCTKHU U Pa3/IeIeHUs
BEIIECTB?

OOBbscHUTE, TOYEMY B MEMOpPaHHOM MAaKeTe IEKTPOAHAIN3aTOPa, MPEIHA3HAYCHHOTO /IS
o0ecconuBaHusl pacTBOPOB, aHUOHOOOMEHHBIE MeMOpaHbl YEpeayIOTCsl ¢ KaTHOHOOOMEH-
HbIMU?

Kak BbIOpaTh ONTHMAaIbHYIO KOHCTPYKIIMIO KaHATIOB 00€CCOIMBAHMS AJIEKTPOANAIN3ATOPOB?
Kakue MmexaHn3MBbl JI€KaT B OCHOBE KOHIIEHTPUPOBaHUs pa30aBiIeHHbBIX IPOMBIIUIEHHBIX CTO-
KOB 3JIEKTPOMEMOpPaHHBIMU METOIaMH?

[Touemy mpu nepepaboTKe pajMOAKTUBHBIX OTXOJIOB MCIIOJIb3YIOT HECKOJIBKO THUIIOB KOH-
CTPYKLUUN MEMOpPaHHBIX MaKETOB AIEKTPOANAIN3ATOPOB?

B ueMm cymHocTh METO0B MUKPO(DUIBTAILINH, YABTPApHIBTPALUU, 00paTHOTO ocMoca?
Kakoii n3 6apoMeMOpaHHBIX METOJIOB MCIOIB3YIOT JIJIsl OYUCTKU CTOYHBIX BOJI OT Macelq U
HEPTENPOIYKTOB?

KakoB cocraB 6noakTuBHOro mia u mieHku? Kakoe o60pynoBaHre NPUMEHSIOT ISl peau-
3alUM OMOXMMHYECKUX METOOB 3allluThl Onochepri?

Kakumu dakropamu (1 mouemy) onpeaessieTcs CKOpocTh mpolecca adpoOHOH 0UnCTKU?
UYeM 1101 OpOIIEHUS OTINYAIOTCS OT MOJeH PUIbTpaluy U OMOIOTHYECKUX HPYI0B?
OxapakTepHu3yiTe OCHOBHbIE MEXaHMU3MbI HAPYILIEHUS TEXHOJIOTUY U SKCILTyaTalliy adPOTIH-
KOB M OMO(MIIBTPOB, a TAKXkKe MEPHI 110 UX YCTPAHEHHUIO.

Yem OHopeakToOphl MEPBOTO MOKOJICHUS OTINYAOTCS OT OMOPEaKTOPOB BTOPOTO MOKOJIEHHUS?
Kak ocyIecTBIIsiI0T COBMECTHYIO OYHCTKY OBITOBBIX M CTOYHBIX BOJ?
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42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

KakoBa cTparerust 1 TakTHKa 3alIUTHI YEJIOBEKa U Cpelibl OOMTaHUS C UCIIOJIB30BAHUEM MEM-
OpaHHBIX METO/10B?

KakoBbl OCHOBHbBIE PUHIIUIIBI CO3JaHUS O€30TXOIHBIX U MAJIOOTXOIHBIX TEXHOJIOTUH C HC-
M0JIb30BaHHEM MEMOpPAHHBIX METOJIOB (Ha MIPUMEpE CO3/1aHUs 3aMKHYTHIX 0 BOJIE TEXHOJIO-
THYECKUX [TUKJIOB IPU MPOU3BOJICTBE MOTUAPAMHIHBIX BOJIOKOH)?

Kak ocymecTBisiercs KOHTposib pH U MUKPOKOJIMYECTB 3arpsi3HSIOIIUX BEIIECTB B aTMO-
cdepe, runpocdepe, IUTOCPHEpe ¢ HCIOIB30BAHIUEM CTEKITHHBIX U3MEPUTEIBHBIX JIEKTPO-
JIOB U CEJICKTUBHBIX JIEKTPOIOB C HOHOOOMEHHON MOBEPXHOCTHIO?

KakoBbl OCHOBHBIE MPUHIIUIIBI XPOMATOTrpapuuecKoro onpeaeeHuss MUKPOKOMIIOHEHTOB B
ra3oBbIX, BOJHBIX U BOJHO-OpraHWYecKux pactBopax? Kak meMOpaHHBIE METOABI UCIIONb-
3YIOT AJ1sl o0ecredeHus 3a/JaHHbIX 3HaueHuil pH amtoeHToB?

N3BectHb! 11 BaM MeMOpaHHbIe METOIBI perenepanust abcopOoeHToB (Ha MpUMepe OUUCTKU
BO3J/lyXa U ME€TaHa OT JIMOKCHUA CEPhl U YIIIEKUCIIOro raza)?

Kakue metoasl TepMUUECKOI HEUTpanu3aluy OTXOASIIMX Ta30B C UCIIOJIb30BAHUEM HAaHO- U
MUKpPOCTPYKTYPUPOBAaHHBIX MEMOpaH ¢ KaTaJUTHUECKOH cocTaBisitolie Bam n3BecTHs1?
KakoBbl Kjaccuyeckue U 3JMEeKTPOXUMUYECKHE OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE METO/IBI
00e3BpeKUBaHUSI TOKCUYHBIX IPUMECEH C UCTIOIb30BaHUEM MeMOpaH (OKHCIIEHHE KUCIOPO-
JIOM BO3/yXa, XJIOPUPOBAHUE, 030HUPOBAHUE)?

KakoBbl OCHOBHBIE IPUHIIMIIBI U alllapaTypHoe 0(hOpMIEHIE OYHCTKH U KOHIIEHTPUPOBAHU S
PacTBOpPOB METOAOM 3JIEKTPOAUAIN3a?

B uéMm cyTh HelTpamu3ay KHCIOTHO-OCHOBHBIX CTOKOB M PEereHepaluu a0COpOSHTOB METO-
JIOM OUIIOJISIPHOTO AJIEKTPOIUaIH3a?

Kak ocymiecTBisitOT pekynepanno TBEPIbIX OTXOJ0B METOJOM 3JIEKTpoJuanu3a (Ha mpu-
Mepe nepepadoTKU MIACTUKOBBIX OyTHUIOK)?

B kakux ciydasx NpuUMEHSIOT 3JEKTPOAHAu3 C YiAbTpadUIbTpallMOHHBIMU MeMOpaHaMu?
KakoBo annapatypHoe opopmieHue Mmeroa?

B 4ém cyTh mepepaboTKH CTOYHBIX BOJ MAacCIOXUPKOMOWHATOB, MPENNPUITHI HEDTIHON 1
EJUTI0JIO3HO-0YMayKHOW IPOMBIIIIJICHHOCTH METO/IaMU MHUKPO- U YIbTpa(QHiIbTpaiim?
KakoBbI mpuHIMITHAIBEHBIE OCOOCHHOCTH HCIIOJIb30BAaHMSI 00PAaTHOTO OCMOCa B KOMOMHHPO-
BaHHBIX MEMOpPaHHBIX METO/aX MepepaboTKu U 00e3BPEKUBAHUS KHUAKUX PaJHOAKTUBHBIX
0TX0/10B?

Kak ucnonp3yroT MeMOpaHHbIe METOJIbI 7Sl U3BJICUCHHSI M PEKYIEpalud TKENBIX MeTal-
70B?

[Toyuemy mMeMOpaHHBIE TEXHOJOTHHU SIBISIFOTCS MAJIOOTXOAHBIMU U pecypcocOeperarommumu?
B uéMm ux mpeumyIecTBa Mo CpaBHEHUIO ¢ TPAAUIIMOHHBIMA METOJaMH OYUCTKH, (hpaKiuo-
HUPOBAHHS U KOHIIEHTPHUPOBAHUS BEIIECTB?

KakoBblI BaskHEHIIIME THITIOBBIE TPOIIECCHI 3aIUTHI cpeibl oOuTanus? Kakosa mocnenoBaresb-
HOCTb CTaJMi pa3pabOTKH 3TUX IPOLECcCOB?

Kakune 0e30Tx0mHBIE U pecypcocOeperarnie TeXHOJIOTHH UCTIOJIb30BAHUSI BOJIBI B TEXHO-
cdepe Bam n3BectHr? KakoBa KoHIeNus 6€30TX0AHOTO MPOU3BOACTBA?

Kakne npuHIMITBEI COBEPIIEHCTBOBAHUS CYIIECTBYIOIIUX MPOU3BOJCTB C HCIOIB30BAaHHEM
MeMOpaHHBIX MEeTO0B BaM n3BecTHBI?

Kakue BaxHei1re npoiecchl 3alIuThl YeI0BeKa Ha OCHOBE MeMOpaHHBIX TEXHOJIOTHi Bam
u3BecTHHI? Kakne TeXHOIOrHYecKue, SKOJIOTHIECKAE U IKOHOMUYECKHE TPHHIIUIIBI JIEkKAT B
OCHOBE 3THX TEXHOJIOTHiA?

Kakue cragum pa3paboTKH MPOLECCOB OYMCTKU C UCHOIb30BAaHUEM MEMOpPAHHBIX TEXHOJIO-
ruii Bam n3BecTHBI?

Ilepeuens komnemenyuii, npogepaemuix oyenounvim cpeocmeom: I11K-1 — sonpocsr 1,2,5,12-
18,20-24,26,29-33,35-43,47,48,50-61; I1K-3 - Bompocsr 3,4,6-11,19,23,25,27,28,44-46,49.

4.2 MeTtoauyeckue MaTepuaJbl, ONpeae/silonue npoueaypbl OeHMBAHUS 3HAHUI, yMe-
HHU, HABBIKOB M (WJIM) ONBITA eSITeJIbHOCTH, XaPAKTEPU3YOIIUX 3Tanbl GopMHUpPOBaAHUS
KOMIIeTeHIUii.
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MeToauyeckue peKOMEHIAUMHU ONpeesoluue Npoueaypbl OLeHUBAHUSA pedepaToB.
OneHka «OTJIMYHO» — BBIIIOJHEHBI BCE TPEOOBaHMS K HAMCAHUIO U 3aIiuTe pedepara: 0003Ha-
yeHa 1pobieMa 1 000CHOBaHA €€ aKTyalbHOCTb, CI€JIaH KPAaTKUN aHaIu3 Pa3InuyHbIX TOUEK 3pe-
HUS Ha pacCMaTpUBaeMyIo IIpoOIeMy U JIOTHYHO U3JI0’KeHa COOCTBEHHAs MO3ULUS, C(HOPMYIUPO-
BaHbI BBIBOJIbI, TEMA pACKpPbITA IOJIHOCTBIO, BBIACPIKAH O6’beM, CO6JIIOI[€HBI Tpe6OBaHI/ISI K BHCII-
HeMy O0()OPMIICHUIO, 1aHbl IPABUIIbHBIE OTBETHI HA JIOMOJIHUTENIbHBIE BOIIPOCHI.

OneHka «X0po1I0» — OCHOBHBIE TPEOOBaHU K pedepaTy U €ro 3aliTe BHIIIOTHEHbI, HO IPU 3TOM
JIOIIYILIEHbl HENO4YeThl. B 4acTHOCTH, MMEIOTCA HETOYHOCTH B H3JIOKEHHH MaTepuaia; OTCYT-
CTBYCT JIOTHYCCKAA TOCICAOBATCIIBHOCTD B CYXXJICHHUAX, HC BBIACPKAH 00BeM pe(bepaTa; HUMCIOTCA
yIyleHus: B 0OpMIIEHUH; Ha JOIOJIHUTENbHbIE BOIPOCHI IIPH 3aLUTE AAHbI HEIIOJIHbBIE OTBETHI.
OneHka «y10BJIEeTBOPUTEIBLHO» — UIMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUS OT TpeOOBaHUHN K pe-
(bepupoBanuto. B uacTHOCTH, TeMa OCBEIEHA JIMIIb YACTUYHO; JOINYIIEHbI (PaKTHYECKHE OIIMOKU
B COJICpXKaHUH pedepara WU MPH OTBETE Ha JOMOJHUTEIBHBIE BOIIPOCKI, BO BPEMS 3aIlIUTHI OT-
CYTCTBYET BBIBOJ.

OneHka «HeylAOBJIETBOPHTEIbHO» — TeMa pedepara HE pacKpbiTa, OOHAPYKUBAECTCS CyIle-
CTBEHHOE HEIIOHUMaHHE IPOOIEMBbI.

Kpurepun nuddepennupoBannoii oneHku pedepara

Kpurepuu onenku MakcumMalbHas OlleHKa B Oajiiax
JIOrMYHOCTh U3II0KEHHUS 3
PackpeiTre TeMbI 3
Hcnonp3oBanue mupokoi nHGOpMalnoHHON Oa3bl 3
Hannumne coOCTBEHHBIX BBIBOJIOB, 0000IIEHNN, KPUTH- | 3

YCCKOI'o aHajIn3a

Coburo/1eHue npaBuil HUTHPOBAHUS 2
[TpaBuIIbHOCTH O OPMITCHUS 1
Uroro: 15

13-15 6annoB — OTIIMYHO
10-12 6aymoB — XOpoOIIIO
8-9 6amioB - yJIOBIETBOPUTEIHHO
0 GanyI0B — HEYTOBJIETBOPUTEIBHO

MeTtoauyeckue peKOMeHAalMHU ONpeAe/soue Npoueaypbl OLeHUBAHUS MPe3eHTALUH.

Ouenka «omauuno» BBICTABISAETCS CTYACHTY, €CIH:

- IPE3EHTAINs] COOTBETCTBYET TEME CaMOCTOSITENIbHOM paboThI;

- 0()OpPMJICH TUTYJBHBIN CIal]] ¢ 3ar0JI0BKOM (TeMa, LeJH, IJIaH U T.I1.);

- chopMynrpoBaHHas TEMa SICHO U3JI0KEHA U CTPYKTYpUPOBAHA;

- CTI0JIb30BaHbl rpaduueckre n3odpaxenus (pororpaduu, KAPTUHKYU U T.11.), COOTBETCTBY-
IOIIUE TEME;

- BbIJIEpKaH CTHJIb, [IBETOBAsi raMMa, UCII0JIb30BaHa aHUMallMs, 3ByK; paboTa opopmiieHa U
MPEIOCTABIIEHA B YCTAHOBJIEHHBIHN CPOK.

OueHka «xopouto» BbICTABIISAETCS CTYIEHTY, €CIIU:

- Mpe3eHTalls] COOTBETCTBYET TEME CaMOCTOSTENIbHON paboThl; 0hOpMIIEH TUTYJIbHBIH
CJIaii/] C 3aT0JIOBKOM (TeMa, 1IeJIH, TUTaH U T.11.);

- chopmynrpoBaHHAs TEMa SICHO U3JI0KEHA U CTPYKTYpUPOBAHA;

- ICTI0JIb30BaHbI rpaduueckre n3odpaxeHus (pororpaduu, KAPTUHKHU U T.11.), COOTBETCTBY-
IOLIUE TEME;

- paboTa ohopMIiIeHa U MTPEIOCTaBICHA B YCTAHOBJICHHBIN CPOK.

OueHka «neyoosnemeopumenbHoy» BHICTABISETCS CTYIEHTY, eciii paboTa HE BBIOJIHEHA
WIH COAEPKUT MaTepHall He 110 BOIPOCY.
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Bo Bcex ocTanpHBIX cilydasx paboTa OLICHUBAETCS Ha «yIOBJIETBOPUTEIHHO

MeToanyeckue peKOMeHAANHH ONpeaesIoNue MPoleTypbl OLEHHBAHUS YCTHOTO ONPOca.

PexoMeHgaImm 1mo oleHNBaHUIO YCTHBIX OTBETOB CTYICHTOB

C 1enplo KOHTPOJIS U TIOATOTOBKU CTYICHTOB K W3YUEHHIO HOBOW TEMbI BHAYalle KaKIOH
MPAKTHUYECKOTO 3aHATHS IIPEToAaBaTeNIeM MPOBOIUTCS MHANBUAYIBHBIN WM (POHTAIBHBIN yCT-
HBIW OTPOC 110 BBITIOJTHEHHBIM 3aJIJaHHSIM TPEAbLIyIIeH TeMbl. KpuTepru OleHKU: — MPaBHILHOCTD
OTBETA IO COACPKAHMIO 3aJaHusl (YUUTHIBACTCS KOJMYECTBO M XapaKTep OUTHOOK IPH OTBETE);

— TIOJHOTA W TIyOMHA OTBeTa (YYUTHIBACTCS KOJIUYECTBO YCBOCHHBIX (PAKTOB, MOHSATHHA U
T.IL);

— CO3HATEILHOCTh OTBETA (YUMTHIBACTCS TOHUMAHUE H3JIaraeMoro MaTepuaa);

— JIOTHKA M3JIOKCHUS MaTepuaia (yUUThIBACTCS YMEHHE CTPOUTH IIEJIOCTHBIH, MMOCIIeI0Ba-
TEJIbHBIA PAacCKas, TPAMOTHO TOJIb30BAThCS CIICIUATLHON TEPMHHOJIOTHEH );

— paIMOHATIBHOCTh MCIIOJIE30BAHHBIX MPUEMOB U CITIOCOOOB PELICHUS MMOCTABICHHOW y4e0-
HOU 3371auu (YYUTHIBACTCSl yMEHHUE UCIIOJIb30BaTh HAN0O0JIee MPOrpeccuBHbIC U () (HEeKTUBHBIE CITO-
COOBI IOCTHKECHUS 11ETTN );

— CBOGBPEMEHHOCTH U 3 (HEKTUBHOCTh UCIIOJIb30BAHMSI HATJISTHBIX IIOCOOMI U TEXHUYECKHX
CPEJICTB MPH OTBETE (YIUTHIBACTCS TPAMOTHO U C ITOJIB30U MPUMEHSThH HATJISIIHOCTH U IEMOHCTpPA-
IIUOHHBIN OIBIT TP YCTHOM OTBETE);

— UCIIOJIb30BaHUE JOTOJHUTEIHLHOTO MaTepuana (00s3aTeIbHOE YCIIOBUE);

— palMOHAIBHOCTh UCIIOJIb30BaHUSI BPEMEHH, OTBEJCHHOTO Ha 3ajianue (He ojo0psercs 3a-
TSHYTOCTh BBIMIOJTHCHHSI 3a/IaHUSI, YCTHOTO OTBETAa BO BPEMEHH, C YICTOM WHIMBUIYAILHBIX OCO-
OCHHOCTEH CTY/IEHTOB).

Pa3BepHYTHIN OTBET CTYACHTA JIOJDKEH MPEICTABIATH COOOW CBSI3aHHOE, JIOTHUSCKHU MOCIIe-
JIOBaTEJILHOE COOOIICHHE Ha 3aJJaHHYIO TEMY, ITOKa3bIBaTh €r0 YMEHUE IIPUMEHSTh ONPEICIICHUS,
MpaBWJIa B KOHKPETHBIX CITydasiX.

OneHka «omauuHo» CTaBUTCA, €CIM CTYJISHT MOJIHO U3JaraeT Matepuai (0TBeYaeT Ha BO-
poC), TaeT MPABWIBHOE ONpPEACIICHUE OCHOBHBIX MOHSATHI; 00HAPYKHBACT IIOHUMAaHUE MaTePHU-
ana, MOkeT 000CHOBATh CBOM CYXKICHHsI, IPUMEHUTH 3HAHUS Ha MPAKTUKE, IPUBECTH HEOOXO/IU-
MBbI€ TIPUMEPHI HE TOJIBKO M3 YICOHUKA, HO H CAMOCTOSITEIILHO COCTABIICHHBIC; M3JIaraeT MaTepHa
MOCIIEA0BATENHHO U MPABUIBHO C TOYKU 3pEHUSI HOPM JIUTEPATYPHOTO SI3bIKA.

O1ieHKa «X0pouto» CTaBUTCS, €CIIA CTYJCHT JJAaeT OTBET, YIOBJICTBOPSIOIINI TEM ke TpeOo-
BaHUSM, YTO U JJIs OLIEHKH «OTIUYHOY, HO 0MycKaeT 1—2 omuOKu, KOTOPHIE CaM Ke UCIIPABIISIET,
1 1-2 HejoueTa B MOCIICIOBATEILHOCTH U SI36IKOBOM O(OPMIICHHH HU3JIaraeMoro.

OreHka «y0oe1emeopumenbHo) CTAaBUTCS, €CIH CTYJEHT OOHApY>KMBAeT 3HAHUE U TIOHU-
MaHUE OCHOBHBIX MOJIOXKEHHUI JaHHON TEMBI, HOT U3JIaraeT MaTepHall HEMOJIHO U JOMYCKaeT He-
TOYHOCTH B OTIPEJICIICHUN MMOHATHH WK GOPMYITUPOBKE TPABHII; HE YMEET JOCTATOYHO TITyOOKO
U JI0Ka3aTeIbHO 000CHOBATH CBOM CYKIEHHS U MIPUBECTU CBOM MPUMEPHI; U3JIaraeT MaTepHal He-
MOCJICI0OBATEIHHO U JIOMYCKAET OIMMUOKH B SI3IKOBOM O(OPMIICHUH H3JIaracMoro.

OrneHka «Hey0061emeopumebHo» CTABUTCS, €CIM CTYIEHT OOHapyKHUBaeT HE3HAHUE
OOJIBIIICH YaCTH COOTBETCTBYIOIIETO BOIIPOCA, JIOMyCKAeT ONMTHOKHU B (POPMYITHPOBKE ONIPEICIICHHAIN
U TIPaBUJI, UCKAKAIOIIME X CMBICI, OECIIOPSA0YHO U HEYBEPEHHO u3naraeT marepuan. OreHka
«2» OTMEYaeT TaKue HEeJAOCTATK! B MOJATOTOBKE, KOTOPBIC SBIISTIOTCS CEPHE3HBIM MPEISATCTBUEM K
YCTIEITHOMY OBJIAJICHUIO TIOCTEAYIOIIIM MaTePHAIIOM.

MeTtoauyeckue peKoOMeHAAMHU ONpPeAessIiole NPoueIypbl OlleHUBAHUSA
Pe3yJbTaTOB KOHTPOJIbHBIX PadoT.
KonTponbhas paboTta mpoBOIuTCS B MUCBMEHHOH opme.
O1eHKa «OTINYHOY BBICTABJISIETCS, €CITU CTYJEHT BBIMTOJTHUI paboTy 6e3 ommbOoK 1 Heto4e-
TOB, IOMYCTHJI HE O0JIee OJTHOTO HEeI0UeTa.
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O1eHKa «XOpOIIOY», €CIIA CTYICHT BBITIOJIHHUI pabOoTy MOJHOCTHIO, HO JOMYCTHII B HEW HE
Oonee ogHON HETpyOOii OMMOKK U OJTHOTO HEJI0UeTa, T He 0oJiee IBYX HEJJOUETOB.

O1eHKa «yJTOBIETBOPUTEIBHOY, €CIIM CTYJCHT MPABHIBHO BBITIOJIHUI HE MEHEE TI0JOBUHBI
paboThl WM JOMYCTHI HE Ooyiee ABYX TPyObIX OMMUOOK, iU HEe OoJiee OJHOM IpyOoit U OHOM
HEerpy0oi OITMOKH M OJTHOTO HEJ0UYeTa, WK He 0oJiee IBYX-TPeX HErpyObIX OMIMOOK, HJIM OJHOM
HErpyOo# OIIMOKK U TPEX HEJOYCTOB, HJIH MPU OTCYTCTBHH OIIUOOK, HO MPH HAJTMYHH YETHIPEX -
ISITH HEJI0YETOB, TUIOXO0 3HAET TEKCT MIPOU3BEICHUS, TOMYCKAET NCKaKeHHE (DaKTOB.

O1lcHKAa «HEYIOBJICTBOPUTEIBLHOY», €CIIU CTYACHT IOMYCTHJ YKCIO OMMOOK M HEI0YETOB
PEBOCXOJIAIIEe HOPMY, TIPU KOTOPOW MOKET OBbITh BBICTAaBIICHA OLIEHKA «3», WM €CIH Tpa-
BUJIBHO BBITIOJTHHJI MEHEE ITOJIOBHHBI paOOTHI.

MeTtoauyeckue peKOMeHAalMHU ONpeAe/sioNe Npoueaypbl OLeHUBAHUSA
JJadopaTopHBIX padoT.

«5» (OTIMYHO): BHIMIOJIHEHBI BCE 3a/1aHU JIa0OPaTOPHOM pabOTHI, CTYICHT YETKO U Oe3 OIIu-
00K OTBETUJI HA BCE KOHTPOJIbHBIE BOIIPOCHI.

«4» (X0po1I0): BHIMIOJHEHBI BCE 3a7aHusl TaOOpaTOPHOH pabOTHI; CTYJACHT OTBETHII Ha BCE
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSMH.

«3» (yIIOBJIETBOPUTEBHO): BHIIIOJHEHBI BCE 3a7aHUs J1JaOOpaTOpHOM paboThI C 3aMeyYaHu-
SIMU; CTY/IEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BONPOCHI C 3aMEUaHHSIMH.

«2» (HE 3a4TEHO): CTYICHT HE BBIMIOJIHIJI WU BBITIOJTHWI HETPABUIHHO 3aaHUS JTabopaTop-
HOU paOOoThI; CTYIEHT OTBETHJI HA KOHTPOJIbHBIE BONPOCH! C OIIMOKAaMH MJIM HE OTBETHJI Ha KOH-
TPOJIbHBIE BOIIPOCHI.

MeToauyeckue peKOMeH AU ONpeesole NPoLueAypPbl OLlCHUBAHUA HA 3a4eTe.

CryneHTsl 00513aHbI C1aTh 3a4€T B COOTBETCTBUH C PACIIMCAHUEM U YYEOHBIM IJIaHOM. 3a4yeT
[0 AUCUUILIMHE IIpecenyeT Liedb OLIEHUTh paboTy CTYIEHTA 3a KypC, HOJIYy4EHUE TEOPETHUECKUX
3HAHUM, UX MPOYHOCTh, PA3BUTHE TBOPUECKOTO MBIIIICHUS, TPUOOPETEHHE HABBIKOB CaMOCTOSI-
TEJIBHOW pabOThI, yMEHHE MPUMEHSTH MMOJyYCHHBIC 3HAHUS ISl PEIICHHs MPAKTHYECKUX 3a/1a4.
dopma npoBeieHNs 3aueTa: YCTHO WM MUChbMEHHO yCTaHaBJIMBaeTCs pelieHueM kadenpsl. Pe-
3yJbTaT CAAYM 3a4€Ta 3aHOCUTHCS IIPETIOIABATENIEM B 3aUETHYIO KHUXKKY.

IIpu oneHKe YYUTHIBAIOTCH CIEAYIOIIHE KAYeCTBEHHbIE I0KA3aTe/IM OTBETOB:
e T1yOuHa (COOTBETCTBHUE N3YYEHHBIM TEOPETUUYECKUM 000OIIEHUAM); ILINPOTA;
® OCO3HAaHHOCTH (COOTBETCTBHE TPEeOYEMBbIM B MPOTpaMMe YMEHHSIM MPUMEHSTH NOJyYEHHYIO
MH(pOpPMALIUIO);
® T[I0JIHOTA (COOTBETCTBHE 00BEMY NMPOrpaMMBbl);
® UKCIIO U XapaKTep OLIMOOK.

3auer.

O1neHKH «3a4TeHO» 3aCily’)KMBAeT CTY/AEHT, 0OHAPYKUBIINI 3HAaHUE OCHOBHOT'O IIPOrpaMM-
HOTro Matepuaja B 00bEéMe, HeoOXOAMMOM Ul AajbHeNIIed yd€0nl U nmpeacTosield paboThl Mo
npodeccuu, CpaBIIsSIIOIIUNACS C BHITIOJHEHUEM 3a/laHUH, IPETyCMOTPEHHBIX TPOrPaMMOii, 3HaKO-
MBI C OCHOBHOW JIMTEPATypOM, pEKOMEHIOBaHHOW mporpammoin. Kak mpaBuiio, oneHka «3a-
YTEHO) BBICTABISAETCA CTYyAECHTaM, TONYCTUBIIMM NOTPEITHOCTH HEPUHIUITHAIIBHOTO XapaKTepa
B OTBETE HA U NPU BBINOJIHEHNUH 33]JaHUl;

OrneHka «He 3a4TeHO» BBICTABIISIETCS CTY/IEHTY, OOHApYKUBILIEMY IIPOOeIbl B 3HAHUSIX OC-
HOBHOTO IIPOTPaMMHOI0 MaTepHaia, JOMyCTUBIIEMY PHUHIUIHAIBHBIE OIIUOKU B BHITOJTHEHUN
IIPEAYCMOTPEHHBIX MPOrpaMMON 3a1aHni. Kak mpaBuilo, OleHKa «HE 3a4TE€HO0» CTAaBUTCS CTY/ICH-
TaM, KOTOpbIE HE MOT'YT MPOJIOJKUTE O0YUEeHHE WU MPUCTYIUTH K IPOPecCHOHATBHOM J1esTelNb-
HOCTH 10 OKOHYAHUH By3a 0€3 TOMOJHUTENbHBIX 3aHATHH 10 COOTBETCTBYIOIIEH AUCIUIIIIMHE.

5 IlepeueHb OCHOBHOW M [ONOJIHUTEJbHOIl Yy4eOHOW JHUTepaTypbl, HEOOXOAUMOIl AJas
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OCBOEHMS IMCHUIIMHBI (MOXYJIs1)

5.1 OcHoBHasi uTEpaTypa
1. BoakoB B.A. Teopernueckue 0CHOBBI OXpaHbl OKpyskaroreit cpeasl. CI16.: JIans, 2015, 256

c. https://e.lanbook.com/reader/book/61358/#1

s ocBOeHUs AMCHUMIUIMHBI MHBAJIWIAM U JIMIAM C OTPAHUYEHHBIMH BO3MOXHOCTSMU
3JI0pOBbSI UCTIOJIB3YIOTCS CIIEIUAIBHBIE CEPBHUCHI B AJIEKTPOHHO-01OmoTeuHbIx cucremax (9bC),
JIOCTYII K KOTOPBIM opranu3yetr Hayunas 6ubimorexka Kyol'V.

5.2 JlomostHUTEIbHAS JIUTEpaTypa

1. Hoek E.M.V., Tarabara V.V. Encyclopedia of membrane science and technology (in 3 vol-
umes). NJ.: Wiley. — 2013.

2. Myngep M. Beenenue B MeMOpanHyto TexHosoruto. M.: Mup, 1999.

3. IMauypun, I'.B. Dxonorudeckas orieHKa BO30OHOBISIEMBIX HCTOYHUKOB SHEPTHH [ DIIEKTPOH-
HBIN pecypc] : yaeoHoe nocobue / I'.B. [lauypun, E.H. Cocauna, O.B. Macneesa, E.B. Kpro-
KOB. — OnekTpoH. naH. — Cankr-IlerepOypr : Jlanp, 2017. — 236 ¢. — Pexum gocrymna:
https://e.lanbook.com/book/93003.

5.4 llepuoauyeckne U3IaHUs
Kypuan «MemOpaHbl 1 MEMOpaHHBIE TEXHOIOTHI
Kypnain «®uznueckass XUMHS»

6 MeTtoauyeckue ykazaHus 1Jisl 00y4aroIuXcsl 10 OCBOEHUIO TUCIUIIIHHBI (MOIYJIsT)

VYcnenHoe 0CBOEHNE TMCHUIUIMHBI ITPEIoiaraeT akTHBHOE, TBOPUECKOE YyUaCTUE CTYIEHTa
IyTeM IJIAHOMEPHOM, MOBCEIHEBHON paOOTHI.

OO0mre pekoMeHIau

W3yueHune AUCHUIUIMHBI CelyeT HauyMHATh ¢ MpopaboTKH paboyeil mporpaMmel, ocoboe
BHHUMaHUe, yAelss HeNsIM U 3aJlauaM, CTPYKTYpE U COJEpKaHUIO Kypca.

HmeeTcst 2neKTpOHHAs BEPCHsl JIEKIAN 10 JaHHOW JUCLMILINHE.

OcHoBHO# opmMoi 00yUEHHS CTYJICHTOB SIBJISIETCS CAMOCTOSITENIbHAs pa0oTa HaJl yueOHbIM
marepuaioM. Ilpoumecc wu3yyeHMs IUCHMIUIMHBI “MeMOpaHHbIE TEXHOJIOTUM B pEIICHUH
HKOJIOTUYECKUX TTPOOIIEM” COCTOUT U3 CIAEAYIONIUX HTATOB:

1. IIpopaGoTka TEOpPETHYECKOrO MaTepuana I0 PEKOMEHJOBAaHHOMY Y4YeOHUKY U
KOHCIIEKTaM JIEKIIUH, MpPEeJOCTaBICHHBIX IPErNojaBaTesieM B JJIEKTPOHHOM BHjae. B ciyuae
HEIOCTYIIHOCTH JITAHHOTO MocoOuss HeoO0XOAMMO OOpaTUTbcid K CIMCKY JIMTEpaTyphl,
IPUBEIEHHOTO B pabouell mporpaMMme AHUCHUIUIMHBI “MeMOpaHHbIE TEXHOJOTHMH B PEIICHUU
HKOJIOTHYECKUX MPobdem”.

2. BoinonHeHne caMOCTOATEIbHBIX padoT.

3. IloaroToBka u npeacTaBiIeHUE NEPE] OAHOKYPCHUKAMY IIPE3EHTALNI HA 3aJaHHYIO TEMY.

4. Cnauu 3a4eTa B yCTHOM WJIM TUCbMEHHOHN (hopMe (110 yCMOTPEHUIO MpernoaBaTes).

C 1enbro KOHTPOJIA U MOJATOTOBKHM CTYAECHTOB K M3YYEHHIO HOBOM TEMbI BHauaje KaKJoW
MIPAKTHUYECKOT0 3aHATHS IIPErogaBaTesieM IPOBOJUTCS HHANBUAYAIbHBIN WM GPOHTAIBHBIN yCT-
HBII OIIPOC MO BBIITOJIHEHHBIM 33JaHUSIM IIPEIbIyIIel TeMbl. KpuTepun oeHKN: — IpaBUIbHOCTD
OTBETA M0 COACPKAHUIO 3a7aHMsl (YUUTHIBAETCSA KOJIMYECTBO U XapaKTep OLIMOOK MPH OTBETE);

—TII0JIHOTA U TIIyOMHa OTBeTa (YYMTHIBAETCS KOJMYECTBO YCBOCHHBIX (DaKTOB, MOHATHH U
T.1L.);

—CO3HATEIbHOCTh OTBETA (YUUTHIBAETCS TIOHUMAaHUE U3JIaraeMoro MaTtepuana);

—JIOTHUKa U3JI0KeHUs Marepuana (yYUTHIBAETCS YMEHHE CTPOUTh  LIEJIOCTHBIMH,
MOCJIEI0BATENbHBIN pacckas, FpaMOTHO MOJIb30BATHCS CIIEHUATBHON TEPMUHOIOTHEN);
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—palMOHANILHOCTh HCIOJb30BAaHHBIX MPHUEMOB U CIOCOOOB pEIICHHUS MOCTaBICHHON
yueOHOI 3a1a4uM (YIUTBHIBAETCSI yMEHHE HCIIOJIb30BaTh HAnOoJIee MPOorpecCuBHbIE U 3(pPeKTUBHBIE
CIIOCOOBI IOCTUKEHUS 1SN ),

—CBOEBPEMEHHOCTb ¥ 3(PPEKTUBHOCTD UCIIOIH30BAHUS HATJISAHBIX TOCOOMI U TEXHUYECKHX
CPEICTB TpHU OTBeTe (YUUTHIBACTCSI TPaMOTHO M C IOJIb30M MNPHUMEHSTHh HArJIAJHOCTh U
JIEMOHCTPAIIMOHHBII OIBIT IPH YCTHOM OTBETE);

—HCIIO0JIb30BaHKE JOTIOIHUTEILHOT0 MaTepuana (00s13aTelIbHOE YCIOBUE);

— pallMOHAIFHOCTh MCHOJIb30BAHUSI BPEMEHHU, OTBEJCHHOTO Ha 3ajaHue (He omobpsercs
3aTSAHYTOCTh BBIMIOJIHEHUS 33JaHUsI, YCTHOTO OTBETa BO BPEMEHH, C YUETOM HHJWBHIYaTIbHBIX
0COOEHHOCTEH CTY/IEHTOB).

Pa3BepHyThIli OTBET CTyJdeHTa [OJDKEH HPECTAaBIATh COOON CBS3aHHOE, JIOTUYECKU
MOCJIEIOBATEIbHOE COOOIICHHE Ha 3a/JIaHHYI0 TEeMy, IOKa3blBaTh €ro YMEHHE IPUMEHSTH
orpezieNieHus], MpaBuja B KOHKPETHBIX CIIydasx.

Pedepat npencrasnser co0oit KpaTkoe U3N0KEHUE COJCPKAHUSI HAYIHBIX TPYJIOB, IUTEPA-
TYpBI 1O ompeeneHHor HaydHol Teme. O0beMm pedepara moxker gocturath 20-30 cTp.; Bpems,
OTBOJIMMOE Ha €ro MOJATOTOBKY — OT 2 Henenb 10 Mecsna. [loaroroska pedepara nmoapasymeBaer
CaMOCTOSITENIbHOE U3YUYCHHE CTYJICHTOM HECKOJbKUX (He MeHee 10) nurepaTypHbIX UCTOYHUKOB
(MoHOTpaduii, HAyYHBIX CTATEH U T.J.) IO ONMPEACIEHHON TeMe, He pacCMaTPUBAEMO MOIPOOHO
Ha JICKI[UH, CUCTEeMAaTU3allUI0 MaTepuaia u KpaTkoe ero usioxxenue. Llens Hanucanus pedepara
— MPUBHUTHUE CTYACHTY HABBIKOB KPATKOTO M JJAKOHWUYHOTO MPEJCTABICHUS COOPAaHHBIX MaTepHa-
JIOB U (DAKTOB B COOTBETCTBHH C TPEOOBAHUSMU, MIPEIBSABISIEMBIMU K HAYYHBIM OTUYETaM, 0030pam
U CTaThsIM.

Pabota nomkHa COCTOSATh U3 CIEAYIOIINX YacTeil:

- BBEJICHHE,

- OCHOBHAs 4acTh (MOKET BKIIFOUaTh 2—4 I1aBbl)

- 3aKJIFOYEHUE,

- CIIUCOK MCTOJIb30BaHHBIX HCTOYHUKOB,

- IPUIIOKCHHSI.

Bo BBeneHNM 000CHOBBIBAETCS aKTyaIbHOCTh BEIOPAHHOM TEMBI JUIsl HCCIIEI0BAHMSI, XapaK-
TEpU3YeTCs €€ Hay9HOE M NMPAKTUIECKOe 3HAYCHHUE ISl pa3BUTH COBPEMEHHOTO TIPOU3BO/ICTBA,
(bopMHpYIOTCS LIENIN U 3a[]a4l KOHTPOJIbHON paboThl, ONpeAessieTcs 00beKT, MPeAMET U METO/IbI
UCCIIEIOBaHMS, UICTOYHUKN MH(OPMAITUH T BHITONHEHHUS padoThl. [IpumepHbIii 00beM BBeze-
HUs — 1-2 cTpaHMIlbl MAIIMHONKUCHOTO TEKCTA.

OcHoOBHas yacTh PadOTHI BHITTOIHSETCS] HA OCHOBE H3yUYCHUSI UMEIOIIEICSI 0TeYeCTBEHHON U
3apy0eKHOW HAyYHOH M CHelMaIbHON 3KOHOMUYECKOH TUTepaTyphl 10 HccienyeMoil npobieme,
3aKOHOJIaTeNIbHBIX M1 HOPMAaTUBHBIX MaTepHraioB. OCHOBHOE BHUMAHHUE B TJ1aBE IOJKHO OBITh y/e-
JICHO KPUTHIECKOMY 0030py CYIIECTBYIOIIMX TOYEK 3PEHUS 10 IPEAMETY UCCIEI0BaHUSI B 000C-
HOBAHHOW apryMeHTaluu COOCTBEHHON MO3UILMHU U B3IJIA0B aBTOpa pabOThl Ha peleHHe Mpo-
onembl. TeopeTrueckue TONOKEHHUs, CPOPMYIMPOBAHHBIE B TJIABE, OJKHBI CTaTh MCXOJHOU
Hay4HOI 0a30ii /U1 BBIMOJHEHHS OCTIETYIOIUX I71aB paObOTHI.

Jns moarotoBku pedepara TOMKHBI HCIIOB30BAThCS TOJIBKO CHEIMAIbHBIC PeIeBAaHTHEIC
ucrouHuku. Kpome pedepaToB, TeMaThKka KOTOPBHIX CBsI3aHA C IWHAMHKON KaKUX-THOO SIBICHUI
32 MHOTHE TOJIbI, THOO MCTOPUIECKOTO PAa3BUTHS HAYYHBIX B3TIISI0B HA KaKyIO-THOO mpolieMy,
ClIeZlyeT UCTIONIb30BaTh HCTOYHUKH 32 iepuo]1 He 6onee 10 neT.

[TpumepHBIif 06beM — 15-20 cTpaHuI] MAIIMHOMKUCHOTO TEKCTA.

B 3akimioueHnu OTpakaroTCs OCHOBHBIE PE3yNbTaThl BBIIIOJHEHHOM pabOThI, BaKHEHIINe
BBIBOJIBI, 1 PEKOMEH/IAIINH, ¥ TIPETOKEHHS TI0 X MTPAKTHYECKOMY HCITONIb30BaHMIO. [ [pumepHbIi
00BbEeM 3aKIIIOYEHUs] — 2—3 CTPaHUIIbl MAITMHOIMCHOTO TEKCTA.

B npuitoskeHUSIX MOMEMarTes M0 He00X0AUMOCTH WILTIOCTPUPOBAHHBIE MaTepHAITBI, HMe-
IOIIME BCIIOMOraTeabHOe 3HauUeHHE (TaOJIUIbl, CXeMBbI, AUarpaMMbl U T.I1.), @ TAK)KE MaTepHUabl
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10 UCIOJIb30BAaHUIO PE3YJIbTATOB MCCIEIOBAHUN C MOMOIIBIO BBIUMCIUTEILHOW TEXHUKH (AJIro-
PUTMBI ¥ IPOTPaMMBbl PACUETOB U PELLIEHUS KOHKPETHBIX 3a]1a4 U T.J.).

3agaHue o MOJAroToBKe pedepara CTYACHTOM BBIAAETCS MPENoiaBaTesleM UHANBUYAIBHO,
HO TaK)X€ MOXKET OBITh HHULUUPOBAHO CAMUM CTYIEHTOM.

[TpezeHTanuu Ha 3aJaHHYIO TEMY BBINONHAIOTCA B nporpamme Power Point. OHa nomkHa
cocTOATh W3 5-8 cHaiiloB M  CcoJepXKaTb OCHOBHBIC OIpENeseHUs, (aKTHUECKH
WITIOCTPUPOBAHHBIM MaTepuall, BBIBOJIbI U CIIMCOK MCIIOJIb30BaHHBIX UCTOYHUKOB.

Marepuan ansi cooOumeHus HEoOXOAMMO HCKaTh B KHHraxX, XypHalax M HHTEPHET-
UCTOYHUKAX, ONYOJIMKOBAHHBIX B ITOCIEIHUE 3 TOJa.

Joxmnaa, conmpoBOXKIAIOIIUN TPE3EHTALUU, TOJDKEH 3aHUMaTh 7-10 MUHYT.

M noxian, W Ipe3eHTaluM NpeABapUTENbHO IMPHUCBUIAIOTCSA IPENoAaBaTelo 1o
AJIEKTPOHHOM I10YTE HA IIPOBEPKY.

CamocrosiTenbHble paOOThI BBITOIHIIOTCS KayKAbIM CTYICHTOM Ha OTJENIBbHBIX JICTKaX. He
JIOITYCKAETCs UCTIOIb30BaHUE JIIOOBIX CPEACTB KOMMYHUKALUH (HOYTOYKH, MOOMITBHBIE TeNE(POHBI
C BBIXOZIOM B MHTEPHET U IIp.

JlaGopatopHasi pa®oTa BBIOJTHSETCS CTYIEHTOM B COCTaBE TPYIIBI, MOATPYIIBI HIIH
UHAUBUYallbHO. Bce BbUMCIIEHHs KenaTeabHO MPOBOJIUTH BO Bpems 3aHstusa. Ilpu
HEJ0CTaTOYHOM KOJIMYECTBE BPEMEHU UX MOKHO BBIIOJIHSTH B YaChl CAMOCTOSITENILHOM pabOTHI €
00s13aTeNIbHBIM IPEACTaBICHUEM Pe3yIbTaTOB MPENOIAaBATEN0 Ha MOCIEAYIONIMX 3aHATUAX WIN
KOHCYJIbTalHSIX.

OdopmiieHne 0TYETOB JTOJKHO ITPOBOAUTHCS MOCIIE OKOHYAHUS paboThl. [l MOArOTOBKYU K
3alllUTe OT4YeTa CJIEeAyeT IPOAHAIU3UPOBATh PE3YNbTAThl, COMNOCTABUTh HX C H3BECTHBIMU
TEOPETUYECKUMHU TOJOXKEHUSAMU WM CHPABOYHBIMU JAHHBIMH, OOOOILUTH pe3yJbTATh
MCCJIEJOBaHUM B BUJIE BHIBOJIOB 110 pabOTe, MOArOTOBUTH OTBETHI HA Bonpockl. [lociie 3aBepiienus
BBINOJIHEHUS JTa0OPAaTOPHBIX PAOOT MPOU3BOJUTCS UX 3aIIUTA.

JlomyckaeTcss HCIOJIb30BaHHWE paboOuyuMX TeTpajel, B KOTOPBIX 3aKOHCIIEKTHUPOBAaHbI
HauOoJjiee BaXKHbIE C TOYKM 3PEHUS KaXIOr0 M3 CTYJIEHTOB MOMEHTHI, BBIJCIICHHbIC MpHU
CaMOCTOSITENIbHOM MPOPadOTKe KaXKI0M U3 TEM.

B ocBoeHuM DUCHMIUIMHBI MHBAIMJAMHU W JUIAMH C OTPAaHWMYEHHBIMH BO3MOKHOCTSIMH
3M0pOBbsi OOJIBIIIOE 3HAYCHHUE WMEET WHAMBHUYyajbHas ydeOHas pabora (KOHCYJIbTAI[MH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

WuauBuayanbHble KOHCYJIBTAIUH IO IPEAMETY SBISIOTCS BaXKHBIM (DaKTOPOM, CIIOCOOCTBY-
IOIIMM WHAMBUyaIU3allui 0O0y4eHHUs U YCTAaHOBJIEHUIO BOCIIUTATENILHOTO KOHTAKTa MEXy Ipe-
1oJiaBaresieM U 00yJaroMCsl MHBAJIMJOM UJIH JIMLIOM C OFPaHUYEHHBIMU BO3MOKHOCTSIMH 3]10-
POBBSL.

7 Tlepeuenb HUHQPOPMANMOHHBIX TEXHOJIOTHIi, HMCHOJb3yeMbIX TMPHU OCYLIECTBJIEHUHN
00pa3oBaTe/ILHOIO MPOLECCa MO JMCUHUILIHHE (MOTYJII0)

7.1 Ilepeyenb HHPOPMALMOHHO-TEIEKOMMYHUKAMOHHBIX TE€XHOJIOT Ui

1. Ucnionp30Banue crai-ipe3eHTalui IIpU MPOBEICHNHN JEKIIMOHHBIX 3aHATHH.

2. Opranu3zanusi B3aUMOJICHCTBUS C 00YYarOIIMMUCS MOCPEICTBOM 3JIEKTPOHHOM MOYTHI (TIpo-
BEpKa JIOMAIIHUX 33JJaHUH U KOHCYJIbTHPOBAHUE MOCPEICTBOM JIEKTPOHHOM MOYTHI).

7.2 TlepeyeHb JUIEH3HOHHOTO M CBOOOTHO PACIPOCTPAHSIEMOro MPOrPaMMHOro odecrneye-
HUA
1. Microsoft Office

2. IlporpammHoOe obecrieueHue sl cabOBUISIIIIX
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7.3 IlepeyeHb cOBpeMEeHHBIX NMPOdecCHOHAIBHBIX 0a3 TaHHBIX U HH()POPMALMOHHBIX CIIpa-
BOYHBIX CHCTEM

1.
2.
3.

&

10.
11.

12.
13.

14.

15.
16.

17.
18.

CrnpaBouHo-npaBoBas cucrema «Koncymnsrant [Tnrocy http://www.consultant.ru

[MopTan oTkpeITHIX HTaHHBIX Poccuiickoit @eneparuu https://data.gov.ru

baza oOTKpeITBIX gaHHBIX MwuHUCTEpCTBAa TpyAa W COUMaIbHOM 3amuTel PD
https://rosmintrud.ru/opendata

basa manneix Hayunoii snexrponnsiii oudmuorexku eLIBRARY.RU https://elibrary.ru/

baza pmannpix Bceepoccuilckoro HMHCTUTYTa HAy4YHOH M TEXHUYECKOW HWH(POpPMALUU
(BUHUTU) PAH http://www2.viniti.ru/

ba3el maHHBIX B chepe MHTEIIEKTYalIbHOM COOCTBEHHOCTH, BKJIIOYAs MATCHTHBIE 0a3bl JaH-
HBIX WWW.rusnano.com

Ba3bl naHHBIX ¥ aHATUTUYECKHE TyOIUKAINK «Y HUBEPCUTETCKas MH()OPMAIMOHHASI CUCTEMA
POCCHS» https://uisrussia.msu.ru/

®denepalibHas TOCyIapCcTBeHHAss WH(GOPMAIMOHHAs cucTema «HannoHabHas 3JIEKTPOHHAS
oubmuorexa» https://H306.pd

baza maHHBIX TpodeCCHOHANBHBIX CTAaHAAPTOB MHUHHUCTEPCTBA TPY/AA U COIMATLHOM 3aIUTHI
P®  http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3bl qaHHBIX MUHHCTEPCTBA 3KOHOMUYECKOro pa3putus P® http://www.economy.gov.ru
Odunmanbusiii caiit enepaibHOTO areHTCTBa MO0 TEXHUYECKOMY PETYIUPOBAHUIO U METPO-
noruwm http://protect.gost.ru/

Enunas 6a3a rocto PO - http://gostexpert.ru/

Pecypcet mo Ttepmommuamuke (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.htmi

HudopmanmonHo-npaBoBas cuctema «l'apant» [DnekTpoHHbIN pecypc| — Pexum mocryna:
http://garant.ru/

OnexkTpoHHO-0MOMoTeuHas cucrema «KoHcynpTanT ctyaenTa» Www.studmedlib.ru

ba3za HOpMaTHBHBIX JTOKYMEHTOB 1o oxpane tpyxaa (http://econavt.ru/instrukcii-po-ohrane-
truda/dokumenty)

Poccuiickas memOpanHas ceTb Russian membrane network www.rusmembrane.net/
OnexTpoHHbIe yueOHUKH Kadenpbl MemOpannoit Texnonoruu Poccuiickoro Xumuko-Tex-
HOJIOTHYECKOTO VYHuBepcurera HM. JN. Menpeneesa,
http://membrane.msk.ru/index.php?pagelD=77

8 MarepuajibHO-TeXHHYecKas 0a3a, HeoOXoauMas /sl OCylIeCTBJIEHUsI 00Pa30BATEIHLHOI0
npouecca no JMCuMIInHe (MO1yJIi)

HaumenoBanne yueOHON ayAUTOPHH, €€ OCHAIIIEHHOCTh 000PYy/I0BaHUEM U

Ne | Bug pabor
TEXHUYECKUMH CPEJICTBAMH 00YUYECHHUS
1. | JlekuuonHsie | YueOHas ayauTOpHs UIS TMPOBEACHUS 3aHATHHA JIEKIIMOHHOTO THIIA, OCHA-
3aHATHS IeHHas KOMIUIEKTOM y4yeOHON MeOemnH, TOCKOW-3KpaHOM YHHMBEpCaIbHOMH,
MEPEHOCHBIM ITPOEKTOPOM, HOYTOYKOM M COOTBETCTBYIOIITUM MTPOTPaMMHBIM
oOecnieueHrneM Jisl JeMOHCTPALUHU PE3eHTaLUH.
(ayn. 425c¢, r. Kpacnonap, yn. CtaBpomnosnsckas, 149)
2. | Cemunap- VYuebHas ayauTOpus Ui MPOBEJCHUS 3aHATUH CEMHHApPCKOIO TUIA, OCHAa-
CKM€ 3aHs- | HIeHHas KOMIUIEKTOM y4eOHON MeOenH, JOCKO-IDKpaHOM YHUBEpCaJIbHOM,
TUS MEPEHOCHBIM MPOEKTOPOM, HOYTOYKOM M COOTBETCTBYIOLIUM IPOrpaMM-

HBIM 00€CIIeUeHUEM TSI IEMOHCTPAIUHU TTPE3CHTAIN.

(ayn. 332c xopm. C, r. KpacHonap, ynuna CtaBponosbekas, 149)
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JlaGoparop-
HBIC 3aHATUA

YyeOHble 1a00paTOpUH, YKOMIUIEKTOBAHHBIC CIICIIMATM3UPOBAHHON Mebe-
JIbIO, BBITSKHOW CHCTEMOM BEHTWISILIMU, MEJIOBOU JOCKOM, CPEACTBAMHU I10O-
JKapHOHM 0€30MacHOCTU M OKa3aHUs MEPBON MEIUIMHCKON MOMOIIU U HEOO-
XOJMMBIM JIA00pAaTOPHBIM 000PYIOBAaHUEM:

1. YueGnas naboparopust KoytouaHou xumun (aya. 328¢ kopm. C, r. Kpac-
Hozap, yi. CraBponoiibekas, 149).

OcHarnieHa He00X0IUMBIM J1a0OPATOPHBIM 000PYAOBAHUEM:
Ckanupyromuii ciekrpodorometp Leki SS2109UV; Cnexkrpodoromerp
Leki SS2107; Mukpockon ontuueckuit Altami; Kongykromerp «DKcmept-
002»; Becor ananutnueckue «Adventures Proy»; Typouaumerp Hann; Buc-
ko3umeTtp Brookfield; Bucko3zumerp kanumspusiii BIDK-2; Becsr mabopa-
TopHbIe; Becwl Topcuonubie; Memanka ¢ mogorpeBom «lka C-MAB HS7»;
[eikep nma6oparopubiit LS110; pH-metp Hanna Hi2211; MynsTumeTp;
HcToYHHMK MTUCTaHUS TOCTOSTHHOTO TOKA cTabmnu3upoBaHHblidl b5-49; KoH-
nykrometp nopratuBHbiii Hanna HI 9033; Hacoc nepucranbTuueckuit
MHOToKaHaJIbHbIN; Hacoc nepucranbruueckuii oqHokaHanbHbii LS 301;
Mynstutect UIIIT-101-1; I1K.

IlepeHocHOE MyJIbTUMEAUIHOE 000PYIOBAHUE.

2. YueOHas nabopatopus ¢puznueckoit xumuu (aya. 334c, r. Kpacuonap, yi.
CraBpomnouibckas, 149).

OcHarnieHa He00X0IUMBIM JTa0OPATOPHBIM 000PYAOBAHHEM:

Tepmocrar; BoAsiHas O0aHs; HOHOMEPDI; BOAOCTPYHHBIN BaKyyMHBIH HAcoc;
TEXHUYECKHE BECHl; AaHAIMTUYECKUE BECHI; KOHAYKTOMETPHUYECKUE AYCHKH
JUISL U3MEPEHMSI AJIEKTPOIIPOBOIHOCTH PACTBOPOB; U3MEPUTENIN UMMUTAaHCA
E7-21.

['pynmoBeie | YueOHBIC ayTUTOPUU JIJISl TIPOBEACHHUSI TPYITIOBBIX ¥ MHIUBUIYATBHBIX KOH-
(MHAMBUAY- | CyJbTAIlMil, OCHAIIEHHbIE KOMIUIEKTOM Y4eOHOU MeOenn, T0CKON-IKpaHOM
aIbHBIC) KOH- | YHUBEPCAIBHOM, IEPEHOCHBIM ITPOCKTOPOM, HOYTOYKOM U COOTBETCTBYIO-
CyNbTallNH IIMM TPOrPaMMHBIM OOecTieueHueM sl IEMOHCTPAIUU TIPe3eHTaIUH.

(ayn. 328c, 334c, 416¢, r. KpacHonap, yi. CraBponosibekas, 149)
Texymmii Y4eOHbIe ayIUTOPUU AJI TPOBEACHUS TEKYIIEr0 KOHTPOIIS U MPOMEXKYTOY-
KOHTPOJTb, HOW aTTeCTallH, OCHAIIICHHBIC KOMIUIEKTOM YYeOHOH MeOen, JOCKOM-
MPOMEXKY- HKpPaHOM YHUBEPCAIbHOM, MEPEHOCHBIM MPOEKTOPOM, HOYTOYKOM H COOT-
TOYHAS aTTe- | BETCTBYIOIIMM IPOTPAMMHBIM 00€CTICUeHUEM JIsl ICMOHCTPAIH TPe3eH-
cTanus Talui.

(ayn. 334c, 328c, 416¢, r. KpacHonap, yi. CraBponosibekas, 149)
Camocrosi- [TomerieHust 17151 CaMOCTOSATENBHON pabOTHI CTYJEHTOB, OCHAIIICHHBIE Y4eO-

TelbHAs pa-
oora

HOI MeOeIbI0 U KOMITBIOTEPHON TEXHUKOU C BO3MOXKHOCTBIO IMOIKITIOUEHUS K
cetu "HMHTepHeTr" u obOecrieyeHHEM JAOCTyNa B 3JIEKTPOHHYIO MH(pOpMaLH-
OHHO-00Pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

(ayn. 400c, 431c, r. KpacHonap yn. CraBponosnbckasi, 149)
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