MunnctepcTBo 06pazoBaHus U Hayku Poccuiickoin ®enepanyu
®enepanbHOE rocyIapcTBeHHOE Or0XKeTHOE 06pa30BaTEbHOE YUPEKIEHHE BhIC-
mero o0pa3oBaHus
«Ky0aHCKHiA rocy1apCTBEHHBIH YHHBEPCUTET»
®DakynbTeT XUMHU ¥ BBICOKHX TEXHOJIOT MM

PABOYASI IPOTPAMMA JUCIUTIIAHBI (MOAYJIST)

b1.B.[1B.03.02 COBPEMEHHBIE TEXHOJIOT U 3ALIIUTDBI U
PEABWINTAIIMU OKPYXAIOIIEU CPEJbI

Hanpasnenue noaroToBku 04.04.01 Xumus

HanpasnensocTs (poduiis) DIEeKTPOXUMUS

HporpaMMa IIOATOTOBKHU aKaAeMHUYECKass

®opma obyueHus oYHas

KBanmudukanus (cTerneHs) BBITYCKHHKA MAarHCTP

Kpacronap 2018



Pabouas mporpamma aucuunmunsr b1.B.J[B.03.02 «CoBpeMeHHBIE TEXHOJIOTUU
3alIUTHl ¥ peabMIIMTAllH OKPYXKAIOLIeH Cpe/bl» pa3paboTaHa B COOTBETCTBHH C
DelepalbHBIM  TOCYHAPCTBEHHBIM — 06PA30BATENbHBIM CTaHJapTOM  BBICIIETO
00pa3soBanus, yTBEPXKACHHBIM [IPUKa3oM Muuo6pHayku Poccun ot 23.09.2015 No
1042 no Hampapienuo noarotosku 04.04.01 Xumus (YPOBEHb MarucTparypsl) u
Y4eOHBIM IUIZHOM OCHOBHOM 06pa3soBaTeNbHON MPOrpamMMbl IO HaIpaBIeHUIO
noarotoBku 04.04.01 Xumust, mpoduis DIeKTpOXUMHSL.

ITporpammy cocraBui(u):

IIpodeccop kabenps! Gpusnueckoit Xumuu,
A-p XUM.HayK, podeccop, [Tucemenckas H. I " W

PaGouas nporpamma yTBeprkieHa Ha 3aceqaHuy Kadeaps! (BBIITyCKaOIIEH )
(usnyeckoit xumuu «10» anpens 2018 r., npotokos Ne 11.
V

I-p XMM. HayK,
npodeccop 3abononkuii B.1 ?

VAl
YTBepx/eHa Ha 3acelaHit YIeOHO-METOqUUECKON KOMUCCHH bakynpTeTa XMMUHK
¥ BBICOKHX TEXHOJIOTUi npoTokon Ne 5 oT «20» anpens 2018 .

3aBenyrommmii kadenpoit (Bimyckaroeir) (bmmecxjﬁ)(/un

Ipencenarens YMK dakynsrera
FOLEHT, Kan. XiM. Hayk CTopoxenxo T.IL = 22

OKCHepTsI:

H.A. Menbuux, 3amecturens pykosoaurens OTpacieBoro y4e6HO-MEeTOIUYECKOr0
UEHTPa OXPaHbI TPyJa pabOTHUKOB arpolpOMBIILIEHHOTO KOMILIEKCA
Kpacnonapckoro kpast KPUA JITIO ®I'BOY BO Ky6anckuit [AY, kana.xum.Hayk

M.E. Cokonos, Pykosoaurens HOLL " JICCH"-LIKIT ®I'5OY BO «Ky6I'Vy,
KaHJ.XUM.HayK



1 Iean u 3a7a491 OCBOCHUS JUCHUILIUHBI

1.1 eab aMCHUININHBI.

Henpro yueonoit mucrurummasl b1.B./1B.03.02 «CoBpeMeHHBIC TEXHOJIOTHH 3aIIUTHI U pe-

A0WIIMTAIIMHN OKPYKAIOIIEH CPeIbI» SBIISICTCS CO3/IaHKE IIEIOCTHOTO MPEICTABIICHUS O COBPEMEH-

HBIX CHUCTEMAaX 3aIUThI OKPYKAIOIEH Cpelibl OT aHTPOIIOTEHHOTO BO3/ICUCTBHSI.

1.2 3amauyy IUCIUILINHBI:

MOKa3aTh UCTOPHIO PA3BUTHUS U KJIACCU(DHUKAITAIO CUCTEM 3aIlMThl CPEeIbl OOUTAHMS; 1aTh

TEOPETHYECKUE OCHOBBI ITPOIIECCOB, UCITOJIB3YEMBIX B 3TUX CHCTEMaX;

° MIPOJIEMOHCTPHUPOBATH HANOOJIEE THITMYHBIC KOHCTPYKIITMOHHBIE PEIICHUS YCTPOUCTB, arl-
MapaToB M YCTAaHOBOK, TPUMEHSEMBIX B OBITY U MPOMBIIIJIEHHOCTH, a TAK)KE YCIOBHS IIPO-
BEJICHUS MPOIIECCOB 3aJICPIKaHMs, OYUCTKH U PA3/ICICHUS TOKCUYHBIX BEIICCTB;

. NPOAHATIM3UPOBATh JOCTOMHCTBA U HETOCTATKH CUCTEM 3aIUTHI Cpellbl OOUTAHHS C TOUKH
3peHHsI pecypcocOepeKeHHs U IKOJIOTHYECKOH 11eTIeCO00Pa3HOCTH;

o paccMOTPETh MPUHLIMIIBI MATEMAaTUYECKOTO MOAEINPOBAHNUS, JIEKAIINE B OCHOBE PACYETOB
IIPOLIECCOB OYUCTKH U Pa3AeiICHUs BEIIECTB;

o IIPUBUTDH NIEPBUYHBIC HABBIKM IPOTHO3UPOBAHUS PE3YIbTATOB PAaOOTHI OTJAECIbHBIX

YCTPOMCTB U CIIOXKHBIX TEXHOJIOTUYECKUX CXEM, ITPEIHA3HAUYEHHBIX IS IPEJOTBPAICHUS

BPEIHBIX BEIOPOCOB B aTMochepy, ruapocdepy u aurochepy.
1.3  MecTo IMCHUIUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe1bHOI MPOrpaMMbl
Jucuuruinna b1.B.J1B.03.02 «CoBpeMeHHbIE TEXHOJIOT MU 3aLUThI U PEaOUIUTALUU OKPY-
JKaroIel cpebl» OTHOCUTCS K TUCLMIIMHAM 10 BbIOOpY BapuaTHBHOM yacTu bioka 1 "ucuu-
IUIMHBI (MOAyH)" yuyeOHoro miaHa HanpasieHus noArotoBku 04.04.01 Xumwus, maructepckoi
IPOrpaMMbl DIeKTpoxuMus. M3ydeHne TaHHOM AUCHUTIIIMHBI OTUPAETCS HAa 3HAHUS, IOJy4YEHHbBIE
B X0JI€ OCBOCHMSI TaKUX JUCLUHUIUIMH, Kak «MemMOpaHHas JIEeKTPOXUMHUS U MEMOpaHHbIE MaTepH-
aJIbl HOBBIX ITOKOJIEHUI», «AKTyaJIbHBIE 33]]Ja4l COBPEMEHHON XUMUN.

1.4  IlepeyeHb IUIAHMPYEMBIX Pe3y/1bTATOB 00y4eHHs MO AUCHHUILIMHE (MOAYJII0), COOT-
HECEeHHBIX C IVIAHUPYEMbIMHU pe3yJIbTaTaAMU OCBOECHHS 00pa30BaTe/IbHOI POrpaMMbl

ITponecc n3ydenus: qucuuIuinHbl «COBpeMEHHbIE TEXHOJIOIMHU 3alUThl U peabUINTaluu
OKpY’Karolllel Cpebl» HallpaBiieH Ha (JOpMUPOBAHHE CIEIYIOMINX OOIIEKYIbTYPHBIX U Mpodec-
cuoHalnbHBIX KomnereHnmii: OK-2, T1IK-4.

Ne WNunekc | Conepxanue B pe3ynbrare nzyuenust yueOHON AUCHUILIMHBI 00y4aro-
IL.I. | KOMIE- | KOMIETeHIIUU HIMECs JTOJKHBI
TeHIMH | (WK e€ 9acTH) 3HATh yMeTh BJIa/IETh

1. OK-2 TOTOBHOCTBIO OPUHIUIBL pa- | MOAUDUIIUPOBATh | MPEICTABICHUEM O
JeiicTBOBaTh B | OOTBI  COBpe- | MPUMEHSIEMBbIC COIMATBHBIX "
HECTAHAAPTHBIX | MEHHOW Hayd- | pelIeHHs IS | ATUYECKHUX
CUTYaIHsX, HOW  ammapa- | 3alIuThI TIOCTIEICTBHSIX
HECTU COLMAJb- | TYpHI OKpY’KaroIien Jerpaau
HYI0O H JTHYe- Cpembl C YYeTOM | OKpyXaromen
CKYIO OTBeET- BO3HUKAIOIINX cpezbl
CTBEHHOCTh 32 HEeCTaHapTHBIX
NPUHATHIE pere- CUTYaIHAX
HUS

2. I1K-4 CIIOCOOHOCTBIO | TUIIUYHBIE oTOMpaTh HE00X0- | 6a30BBIMU HABHI-
y4acTBOBAThH B




No Nunexc | Conepxanue B pesynbprare nuzydeHust yueOHON TUCIMILUIMHBI 00y4Jaro-
ILI. | KOMIE- | KOMIETCHIMU LIUECS JOJIKHBI
TeHIUHU | (W1n e€ 4acTH) 3HATh yMeTh BJIA/IETh
HAy4YHBIX JIUC- MpOoOJIeMEBI, OC- | AUMYIO HH(pOpMa- | KaMH aHaIu3a, CH-
KYCCHSAX U IpeJ- | HOBBI KYJlb- 110, pa30UBaTh HA | cTEeMaTU3alUuu U
CTaBIATH mONy- | TYPbI peun, CBSI3aHHBIC YaCTH, | 000OIICHUS pe-
YeHHBIE B Hcce- | AHPOpMany- KOMITUJIUPOBATh 3yJIbTAaTOB Hay4Y-

OHHBIX TCXHO-

JIOBAHUSIX pe- .
JIOTUH U BO3-

3YyJIbTAaThl B BUAC

MOKHOCTH
OTYETOB U Hay4-

MPOrPAMMHBIX
HBIX ITyOJIHKa-

5 IaKeTOB 00-
UK (CTEHIOBBIC 1IEr0 ¥ CITeIH-
JOKJIazsl, pede- | 4nruoro
PaThl U CTaTbU B Ha3HaAYCHUS
MEPUOMIECKON | 171 IIpeICTaB-
Hay4HOH ITe- JICHUS PE3YIlb-
YaTH) TaTOB Hay4-

HBIX HCCIEIO-
BaHHUU

JUTSI TIPE/ICTaBIIe-
HUS B YCTHOM,
MUCbMEHHOM U
MYJIbTUMEAUMHOM
¢dopmarax;
UCIOJIb30BaTh KOM-
MBIOTEPHBIC TEXHO-
JIOTUU 7S TIpe-
CTaBIICHHSI PE3YJIb-
TaTOB HAYYHBIX UC-
CIIEJOBAaHUI B pa3-
JUYHBIX (hopMax
MPE3EHTALNI

HBIX HCCTIE0Ba-
HUH;

HaBBIKaAMU Tpe/I-
CTaBJICHUS PE3YIlb-
TaTOB HAYYHBIX UC-
CJIeIOBAaHUI B BUJE
YCTHBIX JTOKJI/IOB,
MUCbMEHHOM U
MYJIbTUMEAUNHOM
dbopmarax ¢ momo-
IIBI0 COBPEMEHHBIX
KOMITbIOTEPHBIX
TEXHOJIOTHI

2. CTpyKTYypa M cojiep:KaHue JMCIHUIIIHHbI

2.1 PacnpenesieHre TPYAOEMKOCTH JUCHHMILIMHBI IO BHAaM padoT

Bun yuebnoii paboTbl Bcero Cemectpsbl
4acoB (dacer)
2 3
KonTakTHas padoTa, B TOM 4ncje:
AyIuTOpHBIE 3aHATHS (BCEro): 82 54 28
3aHsATHS JEKIIMOHHOTO TUTIA 32 18 14
JlaGopaTopHble 3aHATHUS 14 - 14
3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI, TPaKTUYe- 36 36 i
CKHE 3aHATHSA)
WNnas koHTaKkTHasA padora:
KonTpons camoctostensHol padotsl (KCP) - - -
[Ipomexxyrounas arrecramus (MIKP) 0,5 0,2 0,3
CamocTosiTeIbHAsi paboTa, B TOM YHcJIe:
CamocTosiTeIbHOE U3YUECHHE Pa3/IeTIOB 10 5 5
[ToaroroBka mokianoB, pedepaToB, Mpe3eHTAITUN 10 5 5
CamomnoaroroBka (mpopaboTka ¥ TOBTOPEHHUE JIEKIINOH-
HOTO MaTepHalia ¥ y9eOHBIX TOCOOHH, TOATOTOBKA K 10,8 7,8 3
MIPAKTUYECKUM 3aHSITHIM)
ITonroToBka K caaye 1a00paTOPHBIX padoT 4 - 4
KonTpoub:
IToaroroBka K 3K3amMeHy 26,7 - 26,7
OO0mas Tpy10eMKOCTh qgac. 144 712 12
B TOM 4HCJie KOHTAKTHAs 825 54,2 283
padora
3a4. el 4 2 2




2.2 CTpyKTYypa QM CHUIINHBI
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3jiesiaM AUCIUILTUHBL.
Pazaenbl qMCHUIUIMHBL, U3y4aeMble B ceMecTpax 2 u 3 (012 cmydenmos ODPO)

No KonnyecTBo yacos
- AynutopHas |CaMOCTOSITENb-
pas- Haumenosanue pa3aenon
fena Cemectp |Bcero pabota Hasi paboTa
J | 113 | JIP CP
1 2 3 4 5 6 7 8
Crpaterus u TaKTHKa UCIOJIb30Ba-
1 HUS PU3NYECKUX U HU3UKO-XUMH- 9 13 4 6 i 3
YECKUX METOJIOB JIJISl PEIICHUS KO-
JIOTUYECKHX pobiieM
VYcerpoiicTBa  MOTEHIMOMETpUYE- 2
2. CKOIrO MOHHMTOPHHTA COCTOSTHUS 16 4 8 - 4
OKPYKaIOIEeH CpeIbl
3 MUKpONOITIOTAaHTL W METObI 2 16 4 8 i 4
KOHIICHTPUPOBAHHUS
4, AOGcopOnus u azcopOnus 2 15 3 8 - 4
5 Karanutuueckoe 00e3BpexuBaHNE 2 12 3 6 i 3
BBIXJIOITHBIX Ta30B
6. CucreMbl o0e33apaKUBaHUS IPH- 3 12 4 i 4 4
POJHBIX M CTOYHBIX BOJ
KonuBepcusi, ounctka, (ppakimnoHu- 3
7. pOBaHME ¥  KOHILIEHTPUPOBaHUE 12 4 - 4 4
JKUJIKUX TPOMBIIIIJICHHBIX OTXOIOB
CoBpeMEeHHBIE METOABI  Tiepepa- 3
8. OOTKH BOJIHO-OPTaHHMYECKHX OTXO- 12 4 - 4 4
JIOB
KomOuHMpoBaHHbIE MHOT'OCTYIIEH- 3
YyaThle CHCTEMBI TepepaboTKu U
9. 00e3BpeKUBAHUE KUJKUX PATUOAK- 8,8 2 - 2 48
THUBHBIX U BBICOKOTOKCHYHBIX OTXO-
JI0B
Hmoeo no oucyuniune: 32 | 36 | 14 34,8
2.3 Coaep:xanue pa3iejioB AMCHUIIMHBI
2.3.1 3ansaTHs JIEKIIMOHHOI0 THIIA
HaumenoBanue Popma Teky-
Ne Coneprkanue pazaena IIero KoH-
paszznena Tpos
1 2 3 4
1 Crpaterus u Taktuka | Kiaccudukanust 1 ocCHOBBI IpuMeHeHus 3ko- | Pedepar

UCTIOJIb30BaHUs (PU3H- | OMO3AIUTHBIX MPOIECCOB; CTPATETUs W Tak- | YCTHBIN
YeCKUX U (PU3UKO-XH- | THKA 3alIUTHI aTMOC(hepsl, THAPOChEphI, TUTO- | OTPOC

MHUYECKUX METOJIOB cdepbl. HapaBieHus u 1einu co31aHusi Majo-
JUTSL PEIICHUS DKOJIO- | ¥ 0€30TXOAHBIX MPOU3BOJICTB, & TAKKE Pecyp-
THYECKUX TIPOOIeM cocbeperaronux TeXHOJIOTHH.




VYerpoiictBa  noteH- | MoHcenekTuBHbIE ceHCOPhL. CeneKTUBHOCTD U | KoHTpOIIb-
IUOMETPUYECKOTO MO- | IEPEKPECTHASI UYBCTBHTEIBHOCTh CEHCOPOB. | Has pabora
HUTOPUHTA COCTOSIHUA | MyJIbTUCEHCOPHBIE CUCTEMBI.
OKPYKaroIIEeH Cpeibl
MukponoyuttoTanTel U | MUKponosuiroTanTel. Xpomatorpadus. Mon- | YcTHbIH
METOJbl  KOHLIEHTPHU- | HbII OOMEH. orpoc
pOBaHUS
AGcopbumst u ancop6- | AncopOeHTsl u ancopoepsl (aacopounonusie | KOHTpOIh-
s YCTaHOBKH MEPUOINYECKOTO U HETIPEPHIBHOTO | Has paboTta
neiictBust). Perenepanus ancopbentos. Pere-
Hepauus abCcopOEHTOB U peKyrepanus TBep-
JIIX OTXOJIOB.
Karanutuueckoe o6e3- | TeopeTnueckre OCHOBBI mpoieccoB ¢usnue- | KoHTposb-
BPSIKUBAHHUE BBIXJION- | CKOW W XHMHYECKOH abcopOruu ra3oB AO- | Has pabora
HBIX T'a30B COpOIIMOHHBIE METOJBI OYUCTKU BO3AyXa OT
BPE/IHBIX T'a30B (Ha IPUMEPE OUNCTKU BO3AyXa
OT JIMOKCHJIA Cepbl): aOCOpOIMs BOAOMW; W3-
BECTHSIKOBBIE U U3BECTKOBBIE METOJIbI; HEpe-
KyIHepaluoOHHbIE METObI; PEeKyIlepallioHHbIe
METOJIbl OYUCTKU C pereHepamuei xemocop-
O6entoB. TeopeTnueckue OCHOBBHI MPOIECCOB
¢u3nYeCKO 1 XUMHUYECKOU afcopOLuy Ia30B,
JIICTIEPCHBIX M MOHHBIX IPUMECEH.
Cucrembl  o0e33apa- | Knaccupukanus meronos, MexaHusMbl nepe- | KoHTposb-
JKUBaHUSl TPHUPOJHBIX | HOCA, IBIKYIIUE CUIIBI U TEOPETUUECKOE OMU- | Has paboTa
Y CTOYHBIX BOJ CaHHe MpoleccoB OYUCTKU. OUnCTKAa U KOH-
LEHTPUPOBaHWE PAcTBOPOB, HeHTpannzanus
KHCJIOTHO-OCHOBHBIX CTOKOB.
KonBepcust, ounctka, | @PunbTpoBaHue >KUIAKUX cped (MexaHu3Mbl | KoHTposb-
(bpakuroHUpOBaHUE U | mpolecca (pUIbTPOBAHUS, OCOOCHHOCTU KOH- | Has paboTa
KOHLEHTPUPOBAHKE CTPYKUHUH, OHKCIUTyaTallud W pereHepanuu
KHUJIKMX TPOMBILIUIEH- | puiabTpoB). Dnektpoduoranus. Ilpoueccs
HBIX OTXOJIOB KOAryJsiiMM U QUIOKYJIALMH. DJIEKTpOKoary-
nsiiust. TUnel KoaryasHTOB U (DIIOKYJISTHTOB).
CoBpeMeHHbIE Me- | DIEKTPOXUMUYECKUE OKUCIUTENBbHO-BOCCTA- | Y CTHBIN
TOJIBl  TepepabOTKH | HOBUTEIbHBIE METO/IbI 00€3BPEIKMBAHUS TOK- | OMPOC
BOJIHO-OPTaHUYECKUX | CHYHBIX MpUMeECceH (OKHUCIEHHUE KUCIOPOIOM
OTX0JI0B BO3/lyXa, XJOPUPOBAHUE, 030HUPOBAHUE).
Komb6unnpoBanHbie [TepepaboTka CTOYHBIX BOJI MaclIOXUpKOMOH- | Pedepar
MHOT'OCTYIIEHYAThIE HATOB, MIPEANPUATHI HEDTIHON U LIEILTIO-

CUCTEMBI IlepepaboTKu
U  0o0e3BpeKUBaHHE
KHUJIKAX PaTHOAKTUB-
HBIX U BBICOKOTOKCHY-
HBIX OTXOJIOB

JI03HO-O0YyMaXHOU MPOMBIIITIEHHOCTH METO-
JaMH KOAryJIsud U QIOKYISINUN

2.3.2 3aHATHS CEMMHAPCKOT0 TUIA




HanmenoBanmne pasaciia

Temarnka NpakTUYECKUX 3aHATUI
(cemuHapoB)

®dopma TeKy-
LIEr0 KOHTPOJIS

1. CTpaTerI/Iﬂ K TaKTHKa UCII0Jb30Ba-

[Tporpamma MGM, peanu3yrorias

YcrHblii onpoc

HUS PU3HUYECKUX U (PU3UKO-XUMHU- |MHKPOTETEpOreHHYIO MoJenb. Pac- Pedepar
YECKUX METOJI0B JUIsl PELLICHUS 4eT COpOLUH IEKTPOIIUTA.
HKOJIOTHUECKUX MPOobIIeM

2.|YcrpoiictBa  moTeHuHoMeTpuye-|M3rotoBneHne u NpUuMEHEHHUE T10- KoHntposbHas
CKOT0O MOHHMTOPUHIA COCTOSIHUS|TEHLIMOMETpUUYECKHX ceHcopoB. Ce- pabota

OKpYKAaroIlEe cpebl

JIEKTUBHOCTb U IIEPEKPECTHASL YyB-
CTBUTEIILHOCTD.

3. |MUKpOTIOJUTIOTAHTEI U METOBI

KOHIOCHTPHUPOBAHUA

Xpomarorpadus. oHHBII 00MEH.

YceTHBIT onpoc

4. |AbGcopOrust 1 acopOIus Mertonsl perenepanus abcopoentoB | KonrponbHas
pabora

Y CTHBIN onpoc

5. |Karanutnueckoe ob6e3BpexuBanue|MeToIpl TepMUUECKOI HelTpanu3a- | KonTponbHas
BBIXJIOITHBIX Ta30B IIUH OTXOJISIINX Ta30B C UCTIONB30- pabora

BaHUEM BBICOKOTEMIIEPATYPHbIX Ka-
TaJIN3aTOPOB.

YcTHbIi onpoc

2.3.3 JIaGopaTopHble 3aHATHS

Ne Tema naboparopHoii paboTHI dopma TEKylEero KoH-
TpoJs

1 2 3

1 |M3BieueHue MOHHBIX IPUMECEH U3 CTOYHBIX BOJI METOJIOM 3amurta JIP
ANEKTPOaMAIN3a

2 |O06e3BpeknBaHNE CTOYHBIX BOJI TaJIbBAHUYECKUX MTPOU3- 3ammura JIP
BOJICTB C IPUMEHEHHEM KOMOMHUPOBAHHBIX MEMOPaHHBIX
TEXHOJOTui

3 |MemOpaHHO-COPOIIMOHHBIE TTPOLIECCHI U3BICUCHHUE aHTOIIH- 3ammura JIP
AQHOB M3 CTOYHBIX BOJI MHUILEBOI MPOMBIIIJIECHHOCTH

4  |IlpuMeHeHUE METAaTe3UCHOTO YIIEKTPOIUANTN3A ISl OYHCTKU 3ammura JIP
MIAXTHBIX BOJT

2.3.4 IlpuMepHasi TeMAaTHKa KypPCOBBIX padoT (IIPOEKTOB)
KypcoBble paboTbl He IPEyCMOTPEHbI YU€OHBIM IJIAHOM

2.4 IlepeyeHb y4eOHO-MeTOAMYECKOT0 O0eceYeHus AJIs1 CAMOCTOATEIbHONH padoThl
o0yyaromuxcs Mo JMCHUIIHHE (MOIYJII0)

IlepeyeHb y4eOHO-MeTOAMYECKOT0 0O0eceYeHUs1 AUCHHUILIMHBI 110

Bua CPC BbINOJTHEHHIO CAMOCTOSITE/IbHOM PadoThI

1 2 3

1 |CamocrositensHoe |Beromkun A.l'. 3amura oKpyXaromei cpesibl OT JHEPreTUUECKUX
M3y4eHHE pa3zienoB [Bo3aerncTBui. M.: Briciias mkona. —2010. 383 c.

2 |[loaroroBka mokia-
1I0B, pedepaTos,
MpE3EHTaLMI

BonkoB B.A. Teopetrueckre OCHOBBI OXpaHbl OKPYKAOLIEH CPEIbI.
M.: Jlanb 2015. https://e.lanbook.com/book/61358#authors



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

CaMonororoBka
(mpopaboTka u 1mo-
BTOpPEHUE JIEKIHOH-
HOT'O MaTepuasa u
y4eOHBIX TTOCOOUH,
MOJATOTOBKA K MPaK-
TUYECKUM 3aHs-
THSIM)

IToaroroBka x
caade jpabopaTtop-
HBIX paboT

Metoanueckue ykazaHHs [0 OpraHU3alUU CaMOCTOSITEIbHON pabOThI.
Metoanyeckre yKa3zaHHs K BBITTOJIHEHUIO JIAOOpaTOPHBIX padoT.
Metoanueckue yka3aHus 10 HalTUCAHUIO pedepaToB. Y TBEPXKIEHBI Ka-
denpoit pusngeckoii xumuw, mpotrokos Ne 17 ot 11.05.2017 r.
Mertoanuueckre ykazaHUs K BBIIOJIHEHUIO JaOOpaTOpHBIX paldoT Io
JTUCLUUIUIAHE. Y TBEPKICHbI Kadeapon Gru3nyeckor XUMUHU, TPOTOKOI
Ne 10 o1 13.03.2018 r.

Meroandeckue peKOMEHAALMHU K OpraHU3aluu ay IMTOPHOU U BHEa-
YIUTOPHOH (CaMOCTOATENIbHOM) pabOThI CTYAEHTOB: METOJUUECKUE
ykazanus / coct. T.I1. Cropoxenko, T.b. [Tounnok, A.B., becnaios,

H.B. Jlo3a. — Kpacnonap: Kybanckuii roc. yH-T, 2018. 89 ¢

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00yYaroIUXCS W3
YHCJIa MHBAIUIOB U JIMI C OTPaHUYEHHBIMU BO3MOKHOCTAMU 310poBbs (OB3) mpenocrasistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIEHUsAMHU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst 1 ¢ HapyIIEHUSIMH OTTIOPHO-/IBUTATEIILHOTO anIapara:

— B mieyaTHoOU hopme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeueHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCHUMOCTH OT KOHTHHTEHTa 00y-
YAOLIUXCS.

3 O0pa3oBaTe/bHbIE TEXHOJIOTHH

g popmupoBanus npodecCHOHAIbHBIX KOMIIETEHLUH B IMPOLIECCE OCBOEHUS Kypca
UCTIOJIb3YeTCsl TEXHOJIOTUS PO eCcCHOHABHO-PAa3BUBAIOILETO 00yUYeHHUs, peaycMaTpuBaroIas
HE TOJBKO Iepefady TEOpeTUYEeCKOoro Marepuaia, HO U CTUMYJIHMPOBaHME U pa3BUTHE
IPOAYKTHBHBIX MMO3HABATENbHBIX JACHCTBUM CTYJIEHTOB (Ha OCHOBE MCHXOJOrO-MEeAarornueckon
TEOPUHU NOITATHOTO (POPMHUPOBAHUS YMCTBEHHBIX JAEHCTBUM).

Cemectp Bup 3anarus | Mcnonb3yeMble HHTEpaKkTUBHBIE 00pa3oBaTebHbIE Komaectso
(JI, TIP, JIP) TEXHOJIOTHH 4acoB
2 1P Pabora B ManbIx rpynmnax 4
Mertoa noucka ObICTPBIX pEelIEHHH B IpyIine 4
Mo3roBoii Typm 6
3 JIP PaboTa B MaJsibIx rpynmnax 2
Meton norcka ObICTPBIX PEIICHU B IpyIIe 2
Mo3rosoii ITypMm 2
Hroro: 20

st MHBaMMI0B M JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 370POBbSI PEATU3YIOTCS UHIUBUIY-
aNbHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, KOTOPHIE TIO3BOJISIOT TOJTHOCTHIO HHIUBUYaTH3UPOBATh
CoJIepKaHue, METOAbI M TEMITBI yUeOHOU JesTeTPHOCTH WHBAINA, BHOCUTH BOBpEeMsI HEOOXO/IH-
MBbI€ KOPPEKIIUHU KaK B IECITENBHOCTh CTYAEHTAa-UHBAJIU/A, TAK U B IESITEIBHOCTD IPEIO1aBaTEN.
Jnst mui ¢ orpaHUYEHHBIME BO3MOYKHOCTSIMU 3[I0POBBS MPEYCMOTPEHA OPTraHU3AIMUs KOHCYIIb-
TalMUH C UCIIOJIB30BAHUEM JIEKTPOHHOM MOYTHI.

4 OneHo4YHbIe CPEACTBA A/ TEKYILIero KOHTPOJIsl yCIeBaeMOCTH U NPOMEeKYTOYHOM aT-
TecTauuu



4.1 ®oHa OLIEHOYHBIX CPEACTB JIsl IPOBEAeHNs TeKYIIel aTTecTaluu

IIpumepHBbIe TeMBbI /ISl YCTHBIX ONPOCOB U pedepaToB K pasgeay «CTparerusi M TAKTHKA
HCNOJb30BaAHNs (pu3nveckux M (PU3MKO-XMMUYECKHX METOHA0B /JIfl PellieHUsl IKOJIornye-
CKHX MPo0JiemM»

ok wn

~

9.

10.

11.

AmnmapatypHoe opopmIIeHHe THOPHIHBIX YCTAaHOBOK, UCIIONIB3YIOMIUX 0apo- U JIEKTPOMEM-
OpaHHBIC METOJIBI.

YcTaHOBKY /17151 CBEPXIITYOOKOM OYMCTKHU BOJIBI.

YcTaHOBKH € ajcopbepaMu NepuoUYECKOro 1eHCTBUSI.

buonoruueckre MeTO bl OUNCTKU: aKTUBHBIN WJI U IUVIEHKH; a9POTIHKHU.

buopeakTopsl

[TpuHUIMIIBI TPUMEHEHUS! 0OPaTHOTO 0OCMOCAa B KOMOMHUPOBAHHBIX MEMOpPaHHBIX METOJAX U
MHOTOCTYIIEHYAThIX YCTAHOBKAX.

Criermudrixa 006e3BpeKMBaHUS KUIKUX PATHOAKTUBHBIX OTXOJIOB.

[TpyHIMIIBI COBEPIIEHCTBOBAHUS CYIIECTBYIOIIUX MPOU3BOJICTB C UCIOIH30BaHUEM MEMOpPaH-
HBIX METO/IOB.

Pekynepaiius TBepAbIX OTXOJA0B METOJIOM 3JIEKTPOAHATIN3A

[IpenmymiecTBa UCIONB30BaHUS MEMOPAHHBIX METOJIOB TP 00pabOTKE BOIHO-OPTaHUIECKUX
OTXO/IOB.

[IepcriekTHBBI pa3BUTUS MEMOPAHHBIX MPOLIECCOB.

BO]'[pOCl)I AJIsd KOHTpOJ’ILHOﬁ paﬁoTbI mo TeMe ((yCTPOﬁCTBa MOTCHIHNUOMETPUIECCKOI'O MOHHU-

=

TOPHMHIA COCTOSIHUS OKPY Kalolleil cpeabl»

KakoBbl IpUHLUIIBI CO3JaHUS TOTEHIIUOMETPHUUECKUX CEHCOPOB?

Kakue TpeGoBaHMS MpeAbABIAIOTCA K MeMOpaHaM, UCTIOIb3YEMbIM B MOTEHIIHOMETPUUECKUX
ceHcopax?

[TpuBenuTe mpuMeEpPHI UCIIOIB30BAHNS MEMOPAHHBIX TOTEHIIHOMETPUYECKUX CEHCOPOB IS MO-
HUTOPHUHTA PEATHHBIX OOBEKTOB OKPYKAIOIICH CPEIbI.

BOHPOCLI AJIsE YCTHOI'O ommpoca 1mo remMe ((MHKpOHOJIJIIOTaHTbI U ME€TOAbI KOHIHECHTPHUpPOBA-

1.

o UTAWwN

HHS»
Kakue HoBeliliie MeMOpaHHbIE TEXHOJOTUH, pa3paboTaHHbIE JJIsl IPEIKOHIEHTPUPOBAHUS U
OYHUCTKH CTOKOB, BaM U3BeCTHbI? ONUIINTE IPUHIUI UX PaOOTBHI.

KakoBo TunuuHoe anmnaparHoe ohopMiIeHHE EMKOCTHOTO 3JIEKTPOJIEHOHHU3aTOpa?

Kakum TpebGoBaHMsAM JOKHBI OTBEYATh BEIIECTBA, UCIOIb3yeMbIe B KaUeCTBE aIcOPOEHTOB?
Yro Takoe uzorepma copomum?

Jlis kakux cucTeM oHa MOXKeT ObITh ypaBHeHHEM JIsHrmiopa?

Jl1g onMcaHMs KaKuX CUCTEM JIy4LIE MCIIONIb30BaTh Teoprto bOT?

Hepeueub yacmu KomnemeHnyuu, nposepsaemvlx ouenounwvim cpeocmeom: OK-2, I1K-4

IIpumep KOHTPOJILHOI padoTHI IO TeMe «AGcopOuus U agcopoUus»

=

Bapuanr 1.
B ueM cyTh pereHnepanuu agcopOEHTOB METOI0M OUIOJISIPHOTO IEKTPOAHAIN3a’?
Kakue MeTonpl TepMHUUECKON HENTpaIu3aluu OTXOISAIINX Fa30B C UCIOJIb30BAaHUEM HAaHO- U
MUKpPOCTPYKTYPHUPOBAaHHBIX MEMOpaH ¢ KaTaJUTHUECKOH cocTaBistomie Bam n3BecTHs1?
KakoBbl mpU4HHBI Ierpaialiii MeMOpaH, UCTIONIb3YEMbIX IS OUMCTKH ra30BbIX cMecen?
Bapuanr 2.
Kakue ¢pynaamenTanbuble mpoueccsl Au(@y3uu 1exxar B OCHOBE IPUMEHEHUS PA3TUUYHBIX
TUIIOB MEMOpPaH AJIs Ta30pa3esieHus?
Onwumure MeMOpaHHbIE METOBI pereHepanuy abcopOeHTOB Ha MPUMEPE OUYUCTKH METaHa OT



YIJIEKHUCIIOTO Ta3a.
3. KakoBbI IpUHIUNHAIBEHBIC TTOXO0/IBI K BOCCTAHOBIICHUIO MEMOPaH, UCTIOIb3YEMBIX B TIPO-
11ecce pereHepanuu abcopoeHTORB?

IIpumep KOHTPOJILHOM padoThl 0 TeMe «KaTtamuTnyeckoe 00e3BpekMBaAHUE BHIXJONMHBIX ra-
30B»

1. Kakue kiaccuueckre MeTOIbl 00€3BPEKUBAHUS TOKCHUYHBIX MPUMECEH, HaXOIAIINXCI B CO-
CTaBe ra30BbIX CMECEH, BaM U3BECTHBI?

2. Kakue memOpaHHBIE METOIbI 00E3BPEKUBAHMSI TOKCUYHBIX IPUMECEH, TPUCYTCTBYIOIINX B
COCTaBe T'a30BbIX CMECEU, BaM U3BECTHHI?

IIpumep KOHTPOJILHOI padoThl O TeMe «CHucTeMbl 00e33apaskMBaHUs PUPOIHBIX H CTOY-
HBIX BOI»
Bapuanr 1.
KakoBbl 0OCHOBHBIE IPUHLIUIIBI PA0OTHI AIEKTPOIUATIN3ATOPA-KOHIIEHTpaTopa?
2. Kakwue HoBelimme MeMOpaHHBIE TEXHOJIOTHH, Pa3paboTaHHbIC Il HEUTPaJIH3alMH CTOKOB,
BaM M3BEeCTHBI? ONUILNTE IPUHLUI UX pabOThI.
3. Kakwue cramum pa3paboTKu IPOIECCOB OUMUCTKHU C UCTIOIB30BAHUEM MEMOPAHHBIX TEXHOJIOTHI
Bawm u3BecTHbI?
4. Kak ucrosp3yroT MeMOpaHHBIE METOIbI U1l M3BJICUCHUS M PEKYIIEPALUH THKEIBIX METAILIOB?
Bapuanr 2.
KakoBo TunmuHoe anmapatHoe opopMIIeHHE dIIEKTPOANAIH3aTOpa-KOHIIEHTpaTopa?
2. B dem cyTph HelTpanu3ay KUCIOTHO-OCHOBHBIX CTOKOB METOJIOM OHMITOJISIPHOTO 3JIEKTPOAU-
annza?
3. KakoBbl MpUHLUIIBI CO3/ITaHUSI TPOU3BOJICTB C 3aMKHYTBIM LIUKJIOM IO Bojie?
B uém cyTh nepepaboTKH CTOYHBIX BOJ MACIOKUPKOMOMHATOB, IPEANPUATHI HeQTAHOMN U LeITHO-
JI03HO-0yMaXHOM MPOMBIIIUIEHHOCTH METOJIaMH MUKPO- U yIIbTpaduibTpanun’?
Ilepeuens yacmu Komnemenyuu, npoeepaEMbIX 0UeHouHbvIM cpeocmeom: OK-2

=

=

IIpumep KoHTPOIBLHON padoThl Mo TeMe «KoHBepcus, 0UHCTKA, PpPaKIIMOHUPOBAHHE H KOH-

LHEHTPUPOBAHME KUJAKHX MPOMBIILIEHHBIX 0TX010B»

Kakue kpurepuu nexar B OCHOBE BEIOOpa METOJIOB M CXEM OYMCTKH BOJIHBIX pacTBOPOB?

2. Ot xakux (GakTopoB (M MMOYEMY OT HUX) 3aBUCUT CKOPOCTh OCAXKJEHHs KPYIMHOAUCHEPCHBIX
YaCTHUIL B YCIIOBUSAX €CTECTBEHHOW KOHBEKIIMH?

3. KakoB npuniun Beidopa GopmyI i pacdera MonpaBoyHOro KodgpuireHTa, Heo0X0AUuMOro
IIPU OTIPEJIeNIEHUN CKOPOCTH OCAX/IEHUS YaCTULBI B YCIIOBUSAX BBIHYXK/IEHHOW KOHBEKIIMU?

4. Kakoli npuHIUI JIEKUT B OCHOBE OTNPEAETICHUSI CKOPOCTHU OCaXIEHUS YacTull, (popmMa KOTOPBIX

OTIIUYaeTcs OT chepruueckoi?

Kakoe o0opynoBanue nNpuMeHSIOT ISl TpyOOH OYMCTKU OT HEPACTBOPUMBIX MPUMECE?

B 4yem cyTh MeTona dnoTauuu u anekrpodaorarn’?

[Touemy roTupyromas cusa 3aBUCUT OT yIjla CMauuBaHUs YacTHIL?

HazoBute ycTpoiicTBa, HCTIONB3yeMbIE [T OT/IEIEHUS] HE(PTEMPOAYKTOB U )KUPOB OT OUHILEH-

HOU BOJIBI BO (hi1oTaTOpax.

9. Kakum 00pa3oM U moueMy MOXXHO UHTEHCU(HUIIMPOBATH Mpoliecc GroTanuun?

10. Kakwue metonbl moBbIIeHUs () (HEeKTUBHOCTH 000PYIOBaHHS, TIPEAHA3HAYCHHOTO IS OYUCTKH
OT )XUPOB U HePTH BBl MOXKETE MPEIIOKUTH?

11. Kakue MexaHU3MBI, JISKAT B OCHOBE Mpoliecca GUiIbTpoBaHus?

12. Kak onpenensioT TUI (PUIBTPOBAHUS Yepe3 MOPUCTHIH CIO0M?

13. Ot kakux mapameTpoB 3aBUCUT K03 durmeHT punprparuu? Kak oH u3MeHsIeTCsl BO BpeMeHU?

14. Kak pereHepupyoT GUIbTPBI, IPUMEHIEMBIE ISl OYMCTKUA HEPTE- U MACIOTPOTYKTOB?

=

©ONo O
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15.

16.
17.

18.
19.

20.
21.
22.

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

29.
30.

31.
32.
33.

KakoB mpuHLIUII AeHCTBUS 3TIeKTpOMarHuTHoeIe GunbTpoB? HazoBure 001acTu MX MpUMEHEHUS
U CTIOCOOBI pereHepauu.

B yem cymHocTs nporecca Koarymsiiuu?

Uto Takoe 3IeKTpOKMHeTHYecKuid noteHuan? Kakyio ponbs OH urpaer B mpoiecce Koarys-
u’?

Kaxkwue BelecTBa UCMONB3YIOT B KAUECTBE KOAT'YJISHTOB U TTOUeMy?

HazoBuTe npenmyiecTBa U HEIOCTATKH MCIOJIb30BaHUS B KQUECTBE KOATYJISIHTOB COJIEH Ke-
JIe32a M0 CPABHEHUIO C COJISIMU ATFOMUHUS.

UYro Takoe daoxkymsausa? [l yero ona HyxHa?

Kak onpenensitoT 10361 KOAryJIIHTOB U (JIOKYJISTHTOB?

[Touemy HelTpanu3aLys MEI0YHBIX BOJ JHIMOBBIMU I'a3aMU SBIIETCS IPUMEPOM pecypcoche-
peraromiei TeXHOI0Tuu?

UYro Takoe rupazép u Kak OH yCTpoeH?

HazoBuTe BemiecTBa, KOTOPHIE UCIOJIB3YIOT B KAUY€CTBE OKUCIUTETEH?

YeM OKUCIUTENN OTIMYAIOTCS OT BOCCTAHOBUTENEH?

UTto Takoe CBOOOTHBIN «aKTUBHBIMY XJIOP M KaK €r0 MOTy4aroT?

Kak rotoBat «XJ0pKy» U COCIMHEHMS, COAECPIKAIIUE CBI3aHHBIN «aKTUBHBIN» XI10p?

OT Kakux mapamMeTpoB 3aBUCUT BpeMs 00€33apakMBaHUSI CTOYHBIX BOJ XMMHUYECKUMHU METO-
namu?

B kakux cinyyasx «HOpMaJbHOE XJIOPUPOBAHUE) JIYUIIIE 3aMEHUTH «I1€PXJIOPUPOBAHUEM?
Kak 06e3BpexnBaroT cynb(uIHbIe CTOKH LEUTI0N03HBIX, HedTenepepadaTbIBaOINX U HeTe-
XUMHUYECKUX 3aBOJIOB?

KakoBbl MexaHU3MBI ACHCTBHE 030HA B MPOLIecCaX OKUCICHUS?

Urto Takoe sexTposin3? KakoBbl KOHCTPYKIIUU MTPOCTEUIIINX IEKTPOTU3EPOB?

Kakwue mporeccsl uIyT Ha KaTo/ie v aHoe nekTponusepa? [IpuBeanre mpumepsl OKUCIUTENEH
Y BOCCTAHOBHTEJICH, 00Pa3yIONIUXCS B PE3y/IbTaTe MPOTEKAHUS AJIEKTPOXUMUYECKUX PEAKITUH.

BOl'lpOCI)I AJISl YCTHOTO OoIIpoca 1Imo reMe «COBpeMeHHI)le METOAbI nepepaﬁoTKn BOAHO-OpPraHu-

1.

ok wn

~

10.

11.

12.

13.
14.

YeCKMX 0TX010B»

AnmnapatrypHoe oQopMIIeHHE THOPUIHBIX YCTAaHOBOK, MCHOJB3YIOIIMX 0apo- U AJIEKTPOMEM-
OpaHHbIC METO/IBI.

YcTaHOBKY /17151 CBEPXTITYOOKOM OYMCTKH BOJIBI.

[TepepaboTka CTOKOB MacIOXKHUPKOMOUHATOB.

[TepepaboTka CTOKOB NMpEeANPUATHI HEPTIHON TPOMBIIUIEHHOCTH.

[TepepaboTka CTOKOB LIEIUIIOI03HO-0yMaXXHOH MPOMBIIIIEHHOCTH.

[TpuHIMIBI TIPUMEHEHHsT 00pPaTHOTO OCMOCa B KOMOMHHUPOBAHHBIX MEMOpPAHHBIX METOJaX U
MHOTOCTYIIE€HYAThIX yCTAHOBKaX.

Crieruduixa 06e3BpeKMBaHUS KUIKUX PATHOAKTUBHBIX OTXOJIOB.

[TpyHIMIIBI COBEPIIEHCTBOBAHUS CYHIECTBYIOIIUX TPOU3BOJICTB C UCIIOIb30BAaHUEM MEMOpaH-
HBIX METOJIOB.

KonBepcust MmeMOpaH.

KoHCTpYKIIMOHHBIE M AKCIUTyaTallMOHHBIE OCOOCHHOCTH allaparoB, pabOTarOMUX Ha Mpea-
OpUATUSIX (hapMalleBTHKH.

KoHCTpYKIIMOHHBIE M AKCIUTyaTallMOHHBIE OCOOEHHOCTH ammnapaToB, pabOTAIOUIMX Ha BHHO-
JENIbYECKUX MPEAIPUITHSX.

KoHCTpYKIIMOHHBIE M AKCIUTyaTal[MOHHBIE OCOOCHHOCTH allaparoB, pabOTaroOMUX Ha Hpea-
HPUATUAX IPOU3BOJICTBA MOJIOKA.

Pexynepanust TBepAbIX OTXOA0B METOJIOM 3JIEKTPOAHAIN3A

[TpeumyniecTBa NCHOIB30BAHUS MEMOPAHHBIX METOAOB IIPU 00pabOTKE BOAHO-OPTaHUYECKUX
OTXO/IOB.
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15. IlepcrieKkTHBBI pa3BUTHS MEMOPAHHBIX TPOIIECCOB.

IIpumepusbie Tembl pedeparoB mo pasaeiny «KoMOMHMpOBaHHBIE MHOIOCTYyNEH4YATbIe CH-
CTeMBbI NepepadoTKM U 00e3Bpe:KMBaAHME KUAKUX PATHOAKTUBHBIX U BBICOKOTOKCHYHBIX
OTXO0/10B».

be3zoTxonHas nepepaboTKa 0TX0/10B

OcoOenHocTH nepepabOTKU TBEPABIX PaJAUOAKTUBHBIX OTXO0JI0B

CaHuTapHO€ 3aXOPOHEHHUE OTXO/0B

KoHncTpyKiimoHHble 0COOEHHOCTH MOJIUTOHA JUISl CAHUTAPHOTO 3aXOPOHEHUS OTXO0JI0B

Br160op MecTa 3aXOpOHEHHS BBICOKOTOKCUYHBIX OTXOJIOB

[Tpo6ieMbl 3aXOpOHEHUS PaJUOAKTUBHBIX OTXOJIOB B F€OJIOTHYECKUX (DOpMALIHSIX.
[lepepaboTka pagrOaKTUBHBIX OTX0/10B. BiusHue Ha yenoBeka.

Pemmenue nmpoGieMbl yTUIM3AIMH PAAMOAKTUBHBIX OTXO/IOB B [CTpaHa 1o BEIOOPY CTY/IEHTA |
Hepeuenb yacmu KomnemeHnyuu, npoeepaemulx ouenounwvim cpeocmeom: OK-2, I1K-4

ONoGa~WONE

Kpurepun ouenuBanus pedeparos.
OneHka «OTJIMYHO» — BBIIIOJHEHBI BCe TPEOOBaHMS K HAMCAHUIO U 3aluTe pedeparta: 0003Ha-
YyeHa IpobsieMa 1 000CHOBaHA €€ aKTyalbHOCTb, CACNIaH KPATKUH aHAJIN3 Pa3IMYHbIX TOUYEK 3pe-
HUS Ha pacCMaTpUBaEMyIo IIPOoOIEeMy U JIOTHYHO U3JI0’KEeHa COOCTBEHHAs MO3ULUS, C(HOPMYIUPO-
BaHbI BBIBOJIbI, TEMA pPACKpPhITA IIOJHOCTBIO, BBIACPIKAH 06’I)GM, CO6JIIOI[€HI)I Tp€60BaHI/I$I K BHCII-
HeMy O0()OPMIICHUIO, 1aHbl IPABUIIbHBIE OTBETHI HA IOTIOJIHUTENIbHBIE BOIIPOCHI.
OneHka «X0po10» — OCHOBHBIE TPeOOBaHU K pedepaTy U ero 3aIiTe BHIIOTHEHBI, HO IPU TOM
JIOIIYILIEHbl HENO4YeThl. B 4acTHOCTH, MMEIOTCA HETOYHOCTH B M3JIOXKCHHHM MaTepuaia; OTCyT-
CTBYCT JIOTHYECCKAA MOCICAOBATCIbHOCTD B CYXXJICHHUAX, HC BBIACPKAH 00BeEM pe(bepaTa; HUMCIOTCA
yIyIeHus: B 0pOpMIIEHUH; Ha JONOIHUTENbHBIE BOIPOCHI ITPH 3aIUTE JAHBI HEMOJIHBIE OTBETHI.
OuneHka «y10BJIeTBOPUTEIbHO» — UMEIOTCS CYLLIECTBEHHbIE OTCTYIUIEHUS OT TpeOOBaHMM K pe-
bepupoBanuio. B uacTHOCTH, TeMa OCBEIEHA JIUIIb YACTUYHO; JOMYIIEHbI (PaKTHYECKHUE OIIMOKU
B coJiepkaHuU pedepara wim Ipu OTBETE HA JOMOTHUTEIBHBIE BOMPOCKHI; BO BPEMS 3aITUTHI OT-
CYTCTBYET BBIBO.
OneHka «HeylAOBJIECTBOPHTEIbHO» — TeMa pedepara HE pacKpbITa, OOHApYKUBAeTCsA CyIle-
CTBEHHOE HEIIOHUMaHHe MPOOIEeMBbI.
Kpurepun nuddepennupoBannoi oneHku pedepara

Kputepunu onenku MaxkcuMalnbHas OIleHKa B Oauiax
JIOrMYHOCTE M3I0KEHUS 3
PackpbiTre Tembl 3
Hcnonb3oBanue mupokoi nHGopMalnoHHON 6a3bl 3
Hannuue coOCcTBEHHBIX BBIBOJOB, 00OOIICHUI, KPUTH- | 3

YECKOIro aHajain3a

Co0roieHue nMpaBuil IUTHPOBAHMS 2
[TpaBUIBHOCTH OOPMIICHHS 1
Wroro: 15

13-15 6annoB — OTAUYHO
10-12 6aymoB — XOpOIIIO
8-9 6amioB - yJIOBIETBOPUTEIHHO
0 6amIoB — HEYIOBIETBOPUTEIIHHO

Kpurepun oueHuBaHus Npe3eHTALUH.
OueHKa «omauuH0) BHICTABISACTCS CTYACHTY, €CIU:
- IPEe3eHTAIlNsl COOTBETCTBYET TEME CaMOCTOSITENIbHOM paboThI;
- 0OpMJICH TUTYIBHBINA CIAM]I C 3aT0JI0BKOM (TeMa, LeNH, IJIaH U T.11.);
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- copMyIHpOBaHHAs TEMA SICHO U3JI0KEHA U CTPYKTYPUPOBAHa;
- WCIOJIB30BaHbI rpaduyeckue nzodpaxkenus (pororpaduu, KAPTUHKUA U T.II.), COOTBETCTBYIO-
IIUe TEME;
- BBIIEp)KaH CTWIb, I[BETOBAs TaMMa, MCIOJb30BaHA aHMMAaIUs, 3BYK; paboTa odopmieHa u
IpeI0CTaBlICHa B YCTAHOBIICHHBIN CPOK.

O1eHKa «xopouto» BBICTABISIETCS CTY/ICHTY, €CIIH:
- IPE3CHTAINS COOTBETCTBYET TEME CaMOCTOSTEIbHOM paboThl; O(OPMIICH TUTYIIBHBIN CIai] ¢
3aroJIOBKOM (TeMa, 11eJd, IJIaH | T.I1.);
- copMyIHpOBaHHAs TEMA SICHO U3JI0KEHA U CTPYKTYPUPOBAHa;
- UCIOJIB30BaHbI rpaduyeckue nzodpaxkeHus (pororpaduu, KAPTUHKUA U T.II.), COOTBETCTBYIO-
IIUe TEME;
- paboTta odopmIieHa U MIPEAOCTABIICHA B YCTAaHOBJICHHBIN CPOK.

OueHka «Hey0061emeopumenbHo» BHICTABISCTCS CTYICHTY, €ClIM paboTa He BHINOJIHEHA
WIN COJICPKHUT MaTepHall He IO BOTIPOCY.
Bo Bcex ocTanbHBIX ciaydasx padoTa OLIEHHBACTCS Ha «yIOBICTBOPUTEIBHO»

Kputepuu onenuBanus pe3yibTaToOB YCTHOIO ONpoca.

OlLieHKa «Omau4H0Y CTAaBUTCS, €CIIHU CTYACHT IOJHO U3JIaraeT MaTepual (0OTBe4aeT Ha BO-
poc), JaeT IPaBUILHOE OMPE/IesIeHNe OCHOBHBIX MOHATHI; 0OHAPY>KMBAET MOHUMAHUE MaTEPH-
aya, MOXeT 000CHOBATh CBOM CYXK/JICHUS, TPUMCHHUTD 3HAHUS Ha MTPAKTUKE, IPUBECTH HEOOX 01~
MbI€ IPUMEPHI HE TOJBKO U3 YUeOHUKA, HO U CAMOCTOATEIHHO COCTABICHHbBIC; U3IaraeT Mare-
pHai mociae0BaTeIbHO U MTPABUIBHO C TOYKU 3PEHUSI HOPM JIMTEPATYPHOTO A3BIKA.

OreHka «xopouto» CTaBUTCS, €CJIU CTYICHT JaeT OTBET, YAOBIECTBOPAIOIINUNA TEM XKe Tpe-
OOBaHUSIM, YTO U JIJIS OIIEHKU «OTIUYHOY, HO JOIMYCKaeT 1—2 OmmOKH, KOTOPBIE CaM e HUCTIPaB-
nseT, U 1-2 HeoueTa B MOCIEI0BATEIbHOCTH U SI36IKOBOM O(OPMIIEHUH H3J1araeMoro.

O1ieHKa «y00e61emeopumebHo) CTABUTCS, €CITU CTYJEHT OOHAPYKUBAET 3HAHUE U TIOHU-
MaHUE OCHOBHBIX MOJIOKEHUH TaHHOM TeMbI, HOT U3JIaraeT MaTeprall HEMOJIHO U JIOMYCKaeT He-
TOYHOCTHU B OTPEICIICHUN MOHATUN UIH (OPMYITHUPOBKE TIPABUII; HE YMEET JOCTATOYHO IITyO0KO
U JI0Ka3aTelbHO 00OCHOBATh CBOU CYXKJEHHS M MPUBECTU CBOM MPUMEPHI; U3NIaraeT MaTepual
HETOCJIEI0BATEIBHO U IOMYCKAET OMMOKH B SI3HIKOBOM O(OPMIICHUU H3JIaraeMoro.

OneHka «Heyodoe1emeopumenbHo) CTaBUTCS, €CIM CTYJAEHT OOHapy>KUBaeT HE3HAHHE
0oJIbIIIEH YaCTH COOTBETCTBYIOIIETO BOMPOCA, TOMYCKAET OMIMOKK B (DOPMYITHUPOBKE OIpesesie-
HUW ¥ TpaBWJI, UCKAXAIOIIUE WX CMBICI, OSCHOPSAIOYHO M HEYBEPEHHO H3JaraeT MaTepual.
OrneHka «2» 0TMEUYaeT TaKMe HEIOCTATKH B TIOJITOTOBKE, KOTOPBIE SIBIISIIOTCS CEPhE3HBIM ITPETIST-
CTBHEM K YCIIEIITHOMY OBJIQ/ICHUIO MOCIEIYIOIIUM MaTepUaIoM.

Kpurtepuu oneHnBaHus pe3yJibTaTOB KOHTPOJIBHBIX PadoT.

KonrtponbHas paboTa npoBOAUTCS B MUCbMEHHOH GopMme.

O1eHKa «OTJIIMYHOY» BHICTABIISIETCS, €CITH CTYJICHT BBITIOJHII paboTy 0e3 ommboK U Hello-
YeTOB, JOMYCTHII HE 0oJiee OTHOTO HEA0YEeTa.

O1eHKa «XOPOIIIOY, €CIH CTYACHT BBITOJHWII paboTy MOTHOCTHIO, HO JIOMYCTHII B HEH He
Oonee ogHON HErpyOOii OMIMOKK U OJTHOTO HEJI0UeTa, UK He 0oJiee IBYX HEJJOUETOB.

O1eHKa «yTOBIIETBOPUTEIHHOY, €CITH CTYICHT MTPABHIIHLHO BBHITOJIHIIT HE MEHEE TTOJIOBUHBI
paboThl WM JOMYCTUI He OoJiee IBYX IpyObIX OIIMOOK, UM He Oosiee OJHON rpy0oil u oxHON
HerpyOoil olIMOKN ¥ OJJHOTO HEeJoUeTa, UM He Oosiee IBYX-TpeX HEerpyObIX OIIMOOK, WX OJHON
HEerpy0Ooi ommOKH U TpeX HEeJJ0YETOB, MITH MPU OTCYTCTBHU OIIMOOK, HO NMPH HAJTMYUHU YETHIPEX-
ISTH HEJ0YETOB, IUI0XO0 3HAET TEKCT IPOM3BEAEHUS, JOMYCKAET UCKakeHHE (DaKTOB.

OreHKa «HEYJOBIECTBOPUTEIBHOY, €CIIN CTYACHT JOIMYCTHI YHCIIO OIMIMOOK M HEI0UETOB IPEBOC-
XOJs11ee HOPMY, ITPH KOTOPOH MOKET OBbITh BBICTABJIEHA OLIEHKA «3», WM €CIIU NPABUIBHO BbI-
MIOJTHUJI MEHEE TOJIOBUHBI paOOTHI.
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Kputepun oneHuBanus 1a00paTopHbIX padoT.
«5» (OTIMYHO): BBIMOJHEHBI BCE 3aJaHUs JIAOOPAaTOPHOU pabOThI, CTYACHT YETKO W 0e3

OIIMOOK OTBETHII HA BCE KOHTPOJIbHBIC BOIIPOCHI.

«4» (XOpol1110): BBITIOJHEHBI BCE 3aJaHUS JIa0OpaTOPHOU pabOThI; CTYIEHT OTBETUII Ha BCE

KOHTPOJIbHBIC BOITPOCHI C 3aMCUYAHUSAMMU.

«3» (yIOBIETBOPHUTEIHHO): BBIIIOJIHEHBI BCE 331aHUS TaOOPATOPHOI pabOTHI C 3aMEYaHU-

AMU; CTYJCHT OTBCTUJI HA BCC KOHTPOJIbHBIC BOIIPOCHI € 3aMCYaHHUAMMU.

«2» (He 33‘ITCHO)Z CTYACHT HC BBIIIOJIHUJI WKW BBIIIOJIHUII HEIPABUJIIBHO 3aJaHUA na6opa-

TOpHOﬁ pa6OTbI; CTYACHT OTBCTUJI HA KOHTPOJILHLIC BOIIPOCHI C OIIMOKAMH WM HE OTBETHII Ha
KOHTPOJIbHBIC BOIIPOCHI.

4.2 ®oHJ OLIEHOYHBIX CPE/ICTB /151 IPOBEJAeHUs IPOMEKYTOYHOI aTTecTalNU
Bormpocs! k 3k3aMeny:

NGO~ wWdE

10.
11.
12.
13.

14.
15.

16.

17.
18.

19.
20.
21.
22.
23.

24,
25.

26.
27.

KakoBbl 0cHOBHBIE ITpaBmiia (POPMUPOBAHUS CUCTEM 3AIIUTHI OUOChephI?

Ha3zoBuTe 0CHOBHBIE MTOAXO/IBI, HCIIOJIE3YEMBbIE MTPH Pa3padOTKe CUCTEM 3aIIUThI OMOCQEPHI.
Kakwue 3aKoHBbl, JiexxaT B OCHOBE OITMCaHUs MacconepeHoca pusnueckon abcopOuuu?

Kakue pakTopsl onpenenstoT CKOpoCcTh PU3NIECKON U XUMUIECKOH abcopOrmm?

B yem cymHocTh cynbhuT-0ucynbpUTHOrO METOIa MOTIOIIEHUSI CEPHUCTOTO ra3a’?

B uem cymnocTs MeTOna ancopOuun?

Kakum TpeboBaHusIM JOKHBI OTBEYATh BEIIECTBA, UCIIOIb3yeMbIe B KaueCcTBE afcOPOCHTOB?
Urto Takoe uzoTepma copoumu? J{Jis Kakux CUCTEM OHA MOXKET OBITh ypaBHEeHHEM JIsHrMIopa?
Jlis onucaHusi KAaKUX CUCTEM JIy4Ille UCTONIb30BaTh Teoputo bOT?

Kak paboTatot ycTaHOBKHM ¢ ajcopOepamMu IEPUOTUIECKOTO ACHCTBUSA?

KakoBbl npuHIMITHAIbHBIE OCOOEHHOCTH KOHCTPYKIIMU aJIcCOPOEpOB HEMPEPBIBHOTO 1EHCTBUS?
Kax 1 mouemy oCyIIeCTBISIOT pereHepaluio aacopoeHTOB?

Kakue kpurepuu jexar B 0OCHOBE BbIOOpa METOJIOB M CXEM OYUCTKH BOJHBIX PacTBOPOB?
Kakoe coBpemeHHOE 000pyIOBaHHE TPUMEHSIOT I TPyOOl OYMCTKH CTOYHBIX BOJI OT HEepac-
TBOPUMBIX ITpUMeceit?

B uem cyTh MeTOna uioTanMK U ANIEKTpOodIIOTAIIH?

OxapakTepu3yiTe yCTpOHCTBaA, UCIIOJIb3yeMble Ul OTAEICHUS HEPTENPOAYKTOB U KUPOB OT
OYMIIIEHHOHN BOJBI BO (hjioTaTopax.

Kakue metonbl noBblieHus 3(h(HEeKTUBHOCTH 000Py10BaHUS, PEAHA3HAYEHHOTO Il OYMCTKU
OT UPOB U HEPTH Bbl MokeTe NMpeyIoKUTH?

Yro Takoe 3mmekTpoian3? KakoBbl KOHCTPYKIIMU TPOCTEHIINX IEKTPOIU3EPOB?

Kakue nporeccsl uayT Ha KaTozie ¥ aHoze dekTponusepa? [IpuBenute npumMepsl OKUCIUTENEH
¥ BOCCTaHOBHTENEH, 00Pa3yIONINXCS B PE3yNIbTaTe MPOTEKAHUS dJICKTPOXUMHUECKUX PEaKITHi.
Yro Takoe KOHIEHTpAlMOHHas mnosspuzanus? Kak cHU3UTh €€ HeraTMBHOE BO3/EHCTBHE Ha
polecc nepepaboTKH pacTBOPOB B dJIEKTpou3epe?

Yro Takoe «BBIXOA MO TOKY»? OT KakuXx (hakTOpOB 3aBUCUT €To BeIUYHHA?

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

Kakoii mporiecc JeKUT B OCHOBE JIEKTPOXMMUYECKOT0 YIAIEeHUsI U3 pacCTBOPOB MOHOB TshKe-
JIBIX METaUIOB?

B yeMm npeumyIiecTBa 1 HETOCTATKHU JIEKTPOXUMHUYECKIX METOJI0OB OUUCTKHU U 00e33apaKuBa-
HUS paCTBOPOB 110 CPAaBHEHHIO ¢ XUMUYECKUMU?

YeM 37eKTpOXUMHUYECKast KOATYJISIHS OTINYACTCS OT AJIEKTPOKOATyISIIH?

B 4yem pasnuuus Mexay HOHHBIM OOMEHOM | ancopOuueii? [IpuBeaute nmpuMepsl COBpeMEH-
HBIX CUCTEM 3alIUThI, UCTIONb3YIOIIMX 3TH METO/IBL.

Kakue TpebGoBanus u mouemy NpeabsBIsIIOTCS K HOHOOOMEHHBIM MaTepuaiam?

Kakue criocoOsl perenepanuu HOHUTOB Brl 3Haete?
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28.

29.

30.

31.

32.

33.

34.
35.

36.
37.
38.
39.
40.
41.
42.

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

Kakas TexHosornueckas cxema ¢ MCIoJib30BaHMEM HOHHOro oOMeHa Ha Bai B3ruisp siBisercst
UICaTbHON /7S JAEMUHEpPAIN3alud PACTBOPOB, COJEPKAIIUX CHIIBHBIE M CIIA0bIe DJIEKTPO-
JUTHI?

B uem cxoxctBa U pa3nuyus MEMOpPAHHBIX U XUMUYECKUX MPOLIECCOB OUUCTKU U pa3AeiieHUs
BELIECTB?

OO0mbsacHUTE, TOYEMY B MEMOPAaHHOM MAaKETEe SJIEKTPOAUANIN3ATOpa, MPEIHA3HAYCHHOTO JUIS
o0eccolMBaHusl PacTBOPOB, aHMOHOOOMEHHbIE MEMOpaHbl YEpEeaylOTCs C¢ KaTMOHOOOMEH-
HBIMU?

Kak BbIOpaTh onTUMaNbHYI0 KOHCTPYKLIMIO KaHAJIOB 00€CCOIMBAHMS IEKTPOIUATIN3ATOPOB?
Kakue MexaHu3Mbl JIeKaT B OCHOBE KOHLIEHTPUPOBAHUS pa30aBICHHbBIX IPOMBIIIIEHHBIX CTO-
KOB 3JIEKTPOMEMOpPaHHBIMU METOIaMH?

[Touemy npu mepepaboOTKe pagHOaKTHBHBIX OTXO0/I0B UCTIONB3YIOT HECKOJIBKO THIIOB KOHCTPYK-
Uil MeMOpaHHbBIX TAKETOB 3JIEKTPOAUATU3ATOPOB?

B uem cymHOCTh METOJ0B MEUKPODUIbTAINH, YABTPAQHIETpAH, 00PaTHOTO 0OcMoca?
Kakoii u3 6apomeMOpaHHBIX METOJIOB UCIOJB3YIOT Ul OYMCTKM CTOYHBIX BOJA OT Macell U
He(TEenpoayKTOB?

KakoB coctaB 6uoakTHBHOrO mia u mieHku? Kakoe o60pynoBaHue MPUMEHSIOT JJIs peain3a-
MU OMOXUMHUYECKUX METOJIOB 3alTUThI Orochepsl?

Kakumu dakropamu (1 nouemy) onpeaessiercs CKOpocTh npolecca a3poOHON OYMCTKU?

Uem nosist OpomIeHHs OTJIMYAOTCS OT MOoJeH PUIbTpaluy U OMOIOTMYECKUX IPYI0B?
OxapakTepu3yiTe OCHOBHbIE MEXAHU3Mbl HAPYILIEHUS] TEXHOJIOIMU U SKCIUTyaTallul a3pOTIH-
KOB ¥ OMO(MIIBTPOB, a TAKXKE MEPHI 110 UX YCTPAHECHHUIO.

Yem OnopeakTopsl EPBOro MOKOJIEHUS OTIAMYAKOTCS OT OMOPEAKTOPOB BTOPOT'O MOKOJICHHS?
Kak ocyiecTBIsIFOT COBMECTHYIO OYMCTKY OBITOBBIX U CTOYHBIX BOJ?

KakoBa cTpaTerusi 1 TakTUKa 3alllUThl YeJIOBEKa M CPebl OOUTaHMsI C UCTIOIb30BAHUEM MEM-
OpaHHBIX METO/I0B?

KakoBbl OCHOBHBIE MPUHIUIBI CO3/1aHUS 0€30TXOIHBIX U MaJOOTXOJHBIX TEXHOJOTHH C HC-
M0JIb30BAaHNEM MEMOPaHHBIX METOJIOB (Ha MPUMEPE CO3/IaHUS 3aMKHYTHIX 110 BOJI€ TEXHOJIOTH-
YEeCKUX LUKJIOB IPU IIPOU3BOCTBE MOJIMAPAMHUIAHBIX BOJIOKOH)?

Kak ocymiectsinsercss KoHTposib pH 1 MUKPOKOIMUECTB 3arpsA3HSIONIMX BELIECTB B aTMochepe,
ruzpocdepe, TUTochepe ¢ UCIOIb30BAHUEM CTEKISIHHBIX U3MEPUTEIbHBIX AJIEKTPOAOB U Ce-
JIEKTUBHBIX AJIEKTPOJIOB C HOHOOOMEHHON TOBEPXHOCTHIO?

KakoBbI OCHOBHBIE IPUHIIMITBI XPOMATOTpapUECKOro ONpe1eIeHUsI MUKPOKOMIIOHEHTOB B ra-
30BbIX, BOJAHBIX U BOJHO-OpraHnyeckux pactBopax? Kak memOpaHHBIE METObI HCHOIB3YIOT
JUIs o0ecTieyeHrs 3aJJaHHbIX 3HaueHuit pH amoenToB?

W3BectHb! 11 Bam mMeMmOpaHHBIE METOJbI pereHepaius abcopOeHTOB (Ha MpUMEpe OYMCTKU
BO3/lyXa M ME€TaHa OT AMOKCHJIA CEpPhI U YTIIEKUCIIOro raza)?

Kakue MeTonpl TepMHUUECKON HENTpaIu3aluu OTXOISAIIMX Fa30B C UCIIOJIb30BAaHUEM HAHO- U
MUKpPOCTPYKTYPHUPOBAaHHBIX MEMOpaH ¢ KaTaJUTHUECKOH cocTaBistomiel Bam n3BectHs1?
KakoBbl KJIACCMYECKHE M DJIEKTPOXUMHUYECKHE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE METOMBI
00e3BpeXUBaHUS TOKCUYHBIX MPUMECEH C HCIOIb30BaHHEM MeMOpaH (OKHUCIEHHE KUCIOpO-
JIOM BO3]lyXa, XJIOPUPOBAaHUE, 030HUPOBaHNUE)?

KakoBbl OCHOBHBIE MPUHIUIIBI U amapaTypHoe 0(OpMIICHHE OUYUCTKU U KOHLIEHTPUPOBAHUS
pacTBOpPOB METO/IOM 3JIEKTPOANAIN3a?

B uém cyTh HelTpanu3anuu KUCIOTHO-OCHOBHBIX CTOKOB M pereHepanuu abcopOeHTOB METO-
JIOM OUITOJIIPHOTO 3JIEKTpoIuanu3a’?

Kak ocymecTBIsI0T peKyneparuio TBEpAbIX OTX0A0B METOIOM IEKTPOAHaIN3a (Ha IpumMepe
nepepadOTKU TUIACTUKOBBIX OYTHUIOK)?

B kakux ciydasix OIpUMEHSIOT IEKTPOAUAIN3 ¢ YIbTpapHIbTpalluOHHBIMU MeMOpaHaMmu? Ka-
KOBO ammaparypHoe opopmiieHre MeToaa’?
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53.

54,

55.

56.

S7.

58.

59.

60.

61.

B 4ém cyTh mepepaboTKH CTOYHBIX BOJ MAcCIOKHPKOMOWHATOB, MPEANPUATANA HEDTIHONW U
[EJUTIONI03HO-0YMa)KHON TPOMBINIICHHOCTH METOIaMUA MUKPO- U yabTpaduabTpanmu?
KakoBbl mpuHIIUIIHATIBEHBIE OCOOEHHOCTH MCIIOJIB30BaHKMS OOPAaTHOIO OCMOCa B KOMOMHHPO-
BaHHBIX MEMOpaHHBIX METO/IaX MepepabOTKU 1 00E3BPEKUBAHUS JKUTKUX PAJTUOAKTUBHBIX OT-
X0I0B?

Kak ucrmonb3yroT MeMOpaHHBIE METO/IBI JIJIsl U3BJICUCHUS U PEKYIIEPAIINH TSKEIBIX METAILIIOB?
[Touemy MeMOpaHHBIE TEXHOJIOTHH SIBIITIOTCS MaJIOOTXOJAHBIMU M pecypcocOeperarommmu’? B
4EéM WX MPEUMYIIECTBA [0 CPABHEHUIO C TPAIUIIMOHHBIMU METOJAMH OYUCTKH, GPAKITMOHUPO-
BAaHUS U KOHIIEHTPUPOBAHMS BEILIECTB?

KaxoBbI BaxkHeHIITHE TUIIOBBIE MTPOLIECCHI 3aIIMTHI cpebl oOuTanus? KakoBa nmocienoBaTeib-
HOCTh CTaJIMi pa3pabOTKH ATUX MPOIIECCOB?

Kakwue 6e30TX0HBIC U pecypcocOeperaroIne TeXHOJIOTHU UCTIONB30BaHus BOIBI B TEXHOC]Epe
Bam u3BectHbI? KakoBa koHIenus 6€30TX0IHOTO IMTPOM3BOICTBA?

Kakne nmpuHUOMIBI COBEPIIEHCTBOBAHUSA CYIIECTBYIOIIUX MPOU3BOJCTB C HMCIOJIb30BAHUEM
MeMOpaHHBIX METO0B BaM n3BecTHBI?

Kakne BaxHeWIIMe MpOIeCcChl 3alUThHl YeJI0BEKa Ha OCHOBE MEMOpaHHBIX TeXHOJOruid Bam
n3BeCcTHBI? Kakne TeXHOJOTMYECKUE, SKOJIOTHYECKUE U SKOHOMUYECKUE MPUHIIMIIBI JIEKAT B
OCHOBE ATHX TEXHOJIOTHI1?

Kakue craguu pa3paObOTKH MPOIECCOB OYUCTKHU C UCIOJIB30BAaHUEM MEMOPaHHBIX TEXHOJIOTHI
Bawm usBecTHEI?

Ilepeuenv Kkomnemenyuil, npogepsaemuix ouyenounvim cpeocmeom: OK-2 — pompocsr 1,2,5,12-
18,20-22,24,26,29-33,35-40,42,43,47,48,50-61; TIK-4 — Bompocsl 3,4,6-11,19,23,25,27,28,44-
46,49.

[Tpumep sK3aMeHaIMOHHOTO OMIleTa:

DenepabHOE TOCYAAPCTBEHHOE 00pPa30BaTe/ibHOE YUpeKIeHHe BbICIIero 00pa3zoBaHus
«Ky0aHckuii rocy1apcTBeHHbI YHUBEPCUTET»
Xumus
DIEKTPOXUMUS
Kadenpa ¢pusunueckoit xummn

I[I/ICIII/IHIII/IHZI «COBpeMeHHI)Ie TEXHOJIOI'UH 3allIMTHI U peaﬁnnnTauml Opr)KalOIIIeﬁ Cpeann»

DK3aMeHALNOHHBIN Omier Ne 9

1. B uém cyTh HEHTpaNM3aluy KUCIOTHO-OCHOBHBIX CTOKOB U PEreHepanun abcopOeHTOB

METO/10M OUIOJISIPHOTO AIEKTpoAHaI3a?

2. KakoBbI BaKHEWIITIE TUIIOBBIE TTPOIIECCHI 3alTUTHI cpenbl oonTanms? Kakosa
MOCJIeI0BATENbHOCTD CTalui pa3pabOTKHU ATUX MPOLIECCOB?
3aBeayromuit kadenpoit B.W. 3a6omorkumii

OnieHOYHBIE CPEACTBA ISl UHBAJIUIOB U JIUIl C OTPAHUYEHHBIMHA BO3MOKHOCTSAMHM 370pO-

Bbi BLI6I/IpaIOTC}I C YUCTOM UX UHAUBUAYAJIbHBIX HCI/IXO(I)I/BI/I‘-IeCKI/IX 0COOEHHOCTEH.

—pu HGO6XOHI/IMOCTI/I HWHBaJIWJaM U JIUIaM C OTpaHUYCHHBIMU BO3MOXXHOCTSAMHU 3J0POBbA

MpeaoCTaBIACTCA JOITOJIHUTCIBHOC BPpEM JIA TIOATOTOBKU OTBCTA HA 9K3aMCHE;

— NP NPOBEICHUU MPOLIETYPhl OLICHUBAHUS PE3yJIbTaTOB 00yUYEeHUS MHBAIMJIOB U JIUII C

OrpaHUYCHHBIMH BO3MOXHOCTAMU 30POBLA MPEAYCMATPUBACTCA HUCIIOJIB30BAHUEC TCXHUUYCCKUX
CpeacTsB, H€06XOJIHMBIX M B CBA3H C UX UHANBUAYAJIbHBIMU OCO6€HHOCT$IMI/I;

— Opu HGOGXOI{I/IMOCTI/I JJIsL 06yqa101u1/1xc;1 C OTpaHUYCHHLBIMU BO3MOKHOCTAMU 310POBBA

¥ MHBAJIUJOB MpOLEaypa OICHUBAHUS PE3yJbTaTOB OOYYEHMsS MO JUCIUIUIMHE MOXKET MPOBO-
JIUTHCS B HECKOJIBKO 3TAIOB.

16



[Tpornenypa olleHUBaHHS PE3yJILTATOB 00YUCHHS MHBAIUIOB U JIUII C OTPAaHUYCHHBIMH BO3-
MO>KHOCTSIMH 3JIOPOBBS 110 TUCITUTUIHHE (MOJIYIIIO) IPEIyCMaTPUBAET MTPEeIOCTaBIeHnE HHPOpMa-
K B hopMax, alanTHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbSI U BOCIIPHUATHST HH(POPMAITUH:

JUis 11 ¢ HapYIICHUSIMHA 3PEHUS:

— B Ie4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe IEKTPOHHOTO IOKYMEHTA.

JUJ1st T ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEILHOTO ammapara:

— B IIeYaTHOM (opme,

— B hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBI TIepeUeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHUMOCTH OT KOHTUHTEHTa 00Y-
YarOIIMXCSI.

Kpurtepuu onieHKH 1Mo MpoMe:KyTOYHOI aTTecTaninu B opMe IK3aMeHa U 3a4eTa.

IIpu onleHKe YYUTHIBAIOTCS CJIeAYIOIHE KaYeCTBEHHbIE MOKA3ATe/IM 0TBETOB:

e T1iyOuHA (COOTBETCTBHUE M3YYEHHBIM TEOPETUUYECKUM 000OIIEHUIM); IIUPOTA;

® OCO3HAHHOCTH (COOTBETCTBUE TPEOYEMBIM B MPOrpaMMe YMEHHUSM MPUMCHATH MOJYYECHHYIO
uHpopmaIu);

® TOJHOTA (COOTBETCTBHE 00BEMY MMPOTPaMMBI);

® YICJIO U XapaKTep OLIHOOK.

3auer.

O1eHKHY «3a4T€HO» 3aCITYKHBAET CTYACHT, 0OHAPYKUBIIUI 3HAHWE OCHOBHOTO ITPOTPaMM-
HOTO MaTepuajia B 00béMe, HeOOXOAUMOM JIJIsl AalibHeHIIed yu€Obl U MPpeACTOoAIIeH padoThl 10
npodeccuu, CIPaBISIIOIIUNICS C BHITOTHEHUEM 3a/IaHUH, IPETYCMOTPEHHBIX TPOrPaMMOii, 3HAKO-
MBI C OCHOBHOH JIMTEPAaTypOd, PEKOMEHJIO0BAaHHOM INporpammoil. Kak mnpaBuio, OLeHKa «3a-
YTEHO)» BBICTABIISETCS CTYEHTaM, JOMYCTUBIINM MOTPEIIHOCTH HEMPUHITUITHAIEHOTO XapaKkTepa
B OTBETE Ha dK3aMEHE U MPH BIMOJTHCHUN YK3aMECHAIIMOHHBIX 3a/IaHU;

OreHKa «HE 3a4TE€HO0Y BBICTABISETCS CTYICHTY, OOHAPYKHUBIIEMY MPOOEbl B 3HAHHUIX OC-
HOBHOT'O TIPOrPaMMHOTO MaTepuaa, JOMyCTUBIIEMY PHHIIUITAATBHBIC ONIHOKH B BBITOJIHCHUN
MPelyCMOTPEHHBIX TporpaMMoii 3aganuii. Kak mpaBumo, olieHKa «He 3a4TeHOY CTaBUTCS CTYICH-
TaM, KOTOPBIE HE MOTYT IPOJIOJDKUATE O0yUeHUE HITH TIPUCTYIUTH K MPO(eCcCHOHATLHOM JIesATeNb-
HOCTHU 10 OKOHYAHUU By3a 0€3 TOMOJHUTENbHBIX 3aHATHH MO COOTBETCTBYIOIIEH AUCIUILIIHHE.

JK3aMeH.

- OTMETKA «OTJMYHO)» BBICTABIISIETCS CTYICHTY, €CIIM OTBET MOJHBIN, MPaBUILHBIN, ca-
MOCTOSITEIIBHBIN, MaTepHall U3JI0KEH B ONPEICICHHON JTOTHYeCKOH TOCIIeI0BATSIIBHOCTH JIEMOH-
CTPUPYETCS MHOTOCTOPOHHOCTH TMOJIX0J0B, MHOTOACTIEKTHOCTh 00CYKIEHUS TPOOIIeMBI, YMEHUE
apryMEHTHPOBATh COOCTBECHHYIO TOUKY 3PCHHS, HAXOAUTh ITyTH PEIICHUS TO3HABATEIHHBIX 33]1a4,
yCTaHABIMBATh MPUYHNHHO-CIICJCTBEHHBIE CBSI3U MEXIY CTPOCHHUEM, CBOMCTBAMH U IPUMEHEHHEM
BEIIECTB, B JIOTHYECKOM PACCYXJICHUU M PEIICHUU 3a/1adl HET OMIMOOK, 33aJlavya pelieHa parmo-
HaJIbHBIM CIIOCOOOM;

- 0TMETKA «XOPOII0» BBICTABIISACTCS CTYJICHTY, €CIIH OTBET IOJIHBIM M TPaBUILHBIA Ha
OCHOBE M3yUEHHBIX TEOPHii, MaTepual U3JI0KEH B ONpeIeIEHHON JIOTHYECKOH MOCIIeI0BaTeTbHO-
CTH, TIPH 3TOM JIOITYCKAIOTCS HECYNISCCTBECHHBIC ONMMMOKU B OTBETaX HA TEOPETUUYCCKUE BOIPOCHI
WM B PEIICHUH 3a]]a4i, KOTOPBIe CTYJEHT MOKET UCIIPABUTh MO YKa3aHUIO MperoaBaTens

- 0TMETKA «Y0BJIETBOPHTEIbHOY BHICTABISICTCS CTYJCHTY, €CITH OTBET MOJIHBIN, HO TIPU
ATOM JIOMYIICHA CYIIIECTBEHHAs OMIMOKA UITH OTBET HETIOJIHBIN, HECBS3HBIHN, HE IPOSIBIIIOTCS yMe-
HUS TIPUMCHSATH TEOPETUYECKHUE 3HAHUS TIPU PEIICHUU MPAKTUYECKUX MPOoOJIeM; 3a 3HAaHUE TIPe/I-
MeTa C 3aMETHBIMH MPOOeIaMy, HETOYHOCTSIMH, HO TAKUMH, KOTOPBIC HE CIIY)KAT MPENSATCTBUEM
JUTSL TalTbHEUIIero 00y4YeHus
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- OTMETKA «HeyA0BJIeTBOPUTEIbHO)» BHICTABIIAETCS, €CIIM OTBET OOHAPYKUBAET HE3HA-
CHOBHOTO COJIepXaHus y4eOHOro MaTepHrana.

5. IlepedyeHb OCHOBHO¥ U IONIOJHHUTEJIBHOH YU4eOHOI JTUTepaTypbl, HeOOXOAMMOM 115

OCBOEHMS TMCHUIJIMHBI (MOXYJIs1)

5.1. OcHoBHasi JUuTEpaTypa
Beromkun A.T'. 3amura okpyxarolien cpelibl OT 3HEpreTuYecKux Bo3aeincTBuil. M.: Boic-
mas mkosa. —2010. 383 c.
Bonkos B.A. Teopetnueckre 0CHOBBI OXpaHbl Okpyxatoieit cpeabl. M.: Jlans 2015.
https://e.lanbook.com/book/61358#authors

Jlnst ocBOGHMSI TUCUMIUIMHBI MHBATUIAMU U JIMIIAMH C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3]10-
POBbSI IMEIOTCSI U3IaHUS B AJIEKTPOHHOM BHJIE B JIEKTPOHHO-OMOINOTEUHBIX CUCTEMaX «J/Ianb»
u «FOpaiim».

5.2. lonotHUTE/ILHASI JIUTEPATypa

Beromikun, A.I'. TexHoIoruu 3ammThl OKpYKaoIIel cpepl OT 0TXOAO0B MPOU3BOJICTBA U
notpebienus [DnekTpoHHbIH pecypc] : yuebHoe mocodue / A.I'. BeTomkuH. — DIeKTpoH.
maH. — Cankr-IletepOypr : Jlawp, 2016. — 304 c¢. — Pexum poctyna:
https://e.lanbook.com/book/72577.

Henucos, B.B. Dxonoruss u oxpana okpyxatomeid cpenbl. IIpaktukym [DneKTpoHHBIM
pecypc] : yuebnoe nocooue / B.B. Jleaucos, T.H. [dposoBo3osa, b.1. Xopymxwuii, O.1O.
[ManamoBa. — Dnektpon. gaH. — Cankt-Ilerepoypr : Jlanp, 2017. — 440 c. — Pexum
noctyna: https://e.lanbook.com/book/91305.

5.3. Illepuoauyeckue u3IaHus

Kypnan «MemOpaHbl 1 MeMOpaHHbIE TEXHOIOTHI
Kypnain «Dduznueckass XUMHS»

HETY,

6. Ilepeyennb pecypcoB HH(OPMALMOHHO-TEJEKOMMYHHUKAUMOHHON ceTn «MHTep-
B TOM 4YHCJIe COBPeMeHHbIe NpodeccHoHaNbHbIe 0a3bl JAHHBIX U HH(POPMaLIMOHHBIE

CIIPpaBOYHBLIC CUCTEMBI, He0o0X0AMMBIE AJIsl 0CBOEHUS AU CIIMIIIMHBI (MO}]yJIﬂ).

1. CunpaBouno-npaBoBas cuctema «Koncynprant [Tmroc» http://www.consultant.ru

2. Tlopran oTKpHITHIX TaHHBIX Poccuiickoit ®eneparmu https://data.gov.ru

3. baza OTKpHITBIX JaHHBIX MUHHCTEpCTBA Tpylda H cCoUMadbHOW 3amuThl PD
https://rosmintrud.ru/opendata

4. ba3za nannaeix Hay4noii anextponnsiii oudmnorexku eLIBRARY.RU https://elibrary.ru/

5. baza pannbix Bcepoccuiickoro MHCTUTYyTa HaydyHOHM M TeXHHUYECKOW HH(pOpManuu
(BUHUTU) PAH http://www?2.viniti.ru/

6. bBa3bl maHHBIX B chepe HHTEIUICKTYAIbHOH COOCTBEHHOCTH, BKITIOUAs MATCHTHBIC 0a3bl
JaHHBIX WWW.rusnano.com

7. ba3bl JaHHBIX U aHATTUTHYECKUE MyOJIUKAITUU «Y HUBEPCUTETCKAsI MH(POpMAITMOHHAS CH-
crema POCCHS» https://uisrussia.msu.ru/

8. ®denepanpHas rocyIapcTBeHHAs HHpOpMaroHHas cucreMma «HarrmoHaapHas 3JIeKTPOH-
Hast oubnmorekay https://H30.pd

9. baza ganHBIX nMpodecCHOHANBHBIX CTaHIAPTOB MUHUCTEPCTBA TPY/la U COIMAIBHOM 3a-
IIATHI PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. Basm JAHHBIX Munucrepcrsa SKOHOMHUYECKOI0 pa3sBUTHSA PO

http://www.economy.qov.ru
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11. Odunmanbupiii caliT denepalibHOrO areHTCTBA MO TEXHUYECKOMY PEryJIUPOBAHHUIO U
metposioruu http://protect.gost.ru/
12. Epunas 6a3a roctoB PO - http://gostexpert.ru/
13. Pecypcer mo tepmoaunamuke (Martindale's calculators chemisty on-line center) -
http://www.martindalecenter.com/Calculators3B.html
14. Nudopmannonno-mpaBoBasi cuctema «l'apant» [DnektpoHHbIN pecypc] — Pexum mo-
cryma: http://garant.ru/
15. DnekTpoHHO-OMOIMOTEYHAs cucTeMa «KoHcynbpraHT cryaeHTa»y Www.studmedlib.ru
16. baza HOpMaTHBHBIX JOKyMEHTOB Mo oxpaHe Tpyaa (http://econavt.ru/instrukcii-po-
ohrane-truda/dokumenty)
17. Poccuiickas meMOpaHHast ceTh Russian membrane network www.rusmembrane.net/
18. Dnekrponnbie yueOHUKH Kadeapsl MemOpannoit TexHonoruu Poccuiickoro XuMHKO-
TexHoJIorn4ecKoro YHuBepcureTa HM. J.. Menneneena,
http://membrane.msk.ru/index.php?pagelD=77

7. MeToauyecKue yKa3aHUsl M MaTepHAJIbI 110 BUIaM 3aHATHI

VYcnemHoe OCBOGHHME AMCLHUIUIMHBI IPEANOJIAaracT aKTUBHOE, TBOPUYECKOE ydacTHE
CTY/ICHTA ITyTEeM IUIAaHOMEPHOH, MOBCETHEBHON pabOTHI.

OO01e pekoMeH1auu

W3yveHne NUCIUILIMHBI CIIEyeT HAUWHATH ¢ TPOpabOTKH paboueii mporpamMmel, ocoboe
BHHUMAaHUE, yAeIss LeJsIM U 3a/la4aM, CTPYKTYpe U COIAEPKaHUIO Kypca.

HMmeercs 3neKTpoHHAs BEpCUs JIEKIHUN 110 JAHHOW JUCLUTIIINHE.

OcHoBHOW (opMoii 00yueHHsI CTYIEHTOB SBIISIETCS CaMOCTOsITeNbHas paboTa Haj
yaeOHbIM MaTepuasioM. [Iporiecc nu3ydeHust AUCHUIUTHHBI “MeMOpaHHbIe TEXHOJIOTHH B PEIICHUN
HKOJIOTHYECKUX MPOOJIEM”™ COCTOUT U3 CIEAYIOIINX 3TAIOB:

1. IlpopaGoTka TEOpEeTHYECKOr0 MaTrepHuaja IO PEKOMEHJOBAaHHOMY YYE€OHUKY H
KOHCIIEKTaM JIEKIIUH, TPEJOCTaBICHHBIX IPENOJABaTEIEM B JJIEKTPOHHOM BHuAe. B ciyuae
HEJOCTYITHOCTH JAHHOTO TMOcoOMs HEOOXOAMMO OOpaTUThCS K CIHHCKY JINTEpaTyphl,
NPUBEJCHHOTO B paboyel mporpaMme TUCHMIUIMHBI “MeMOpaHHBIE TEXHOJOIMH B pELICHUU
HKOJIOTUYECKUX TIpodIem”.

2. BeInosiHeHNE caMOCTOATENbHBIX padoT.

3. IloaroroBka M IpeJCTaBICHUE NEpe] OJHOKYPCHHKAMU IPE3EHTALMN Ha 3aJaHHYIO
TEMY.

4. Cnauu 5K3aMeHa B YCTHOW WJIM MMCbMEHHOU (hopMe (TI0 yCMOTPEHUIO MpernoaBaTes).

C 1enpro KOHTPOJIA U MOATOTOBKH CTYAEHTOB K U3YUYEHHUIO HOBOM TEMBI BHAUaJIE KaX10H1
NPaKTUYECKOI0 3aHATHUS penoiaBaTesaeM MPOBOIUTCS MHIMBHU Y IbHBIN WK (POHTAIBHBINA YCT-
HBII ONPOC MO BBITOJIHEHHBIM 33JJaHUSIM IIpeIblyIel TeMbl. Kputepun oneHKu: — IpaBUIbHOCTD
OTBETA 10 CO/ICPIKAHUIO 33/1aHus (YUUTBHIBAETCS KOJIMUYECTBO M XapaKTep OUIMOOK MPH OTBETE);

— TMOJHOTA ¥ IIyOMHA OTBETa (YUUTHIBAETCS KOJIMUYECTBO YCBOCHHBIX (PAKTOB, MOHATHH U T.11.);
— CO3HATEJIbHOCTH OTBETA (YUUTHIBACTCS MIOHMMAHUE U3JIaraéMoro Marepuaa);

— JIOTHKa  W3JIO)KEHUs  Marepuana  (yYUTBIBa€TCS  yMEHHE  CTPOUTh  LIEJIOCTHBIM,
MIOCJIE0BATENBHBIN paccKa3, PAMOTHO TOJIb30BATHCA CHELUAIBHON TEPMUHOJIOTHUEN);

— PpalMOHANILHOCTh MCIOJIb30BAaHHBIX MPHUEMOB U CIIOCOOOB pEIIEHUs MOCTaBICHHON Y4eOHOM
3agaun  (YUMTBHIBA€TCS YMEHHE HCIOJIb30BaTh Hamboyiee NporpeccuBHble U d(PQPeKTUBHBIE
CIOCOOBI TOCTHXKEHHUS LIENH);

— CBOEBPEMEHHOCTb U 3((EKTUBHOCTh HCIIOJIB30BAHUS HATVIAJHBIX MMOCOOMH M TEXHHUYECKUX
CpPeACTB IpHU OTBETE (YYUTHIBAETCSI TI'PAMOTHO U C TMOJb30H NPUMEHATh HAIJSIIHOCTh U
JEMOHCTPALIMOHHBIN OMBIT IPU YCTHOM OTBETE);

— WCIOJIb30BaHUE JOMOJIHUTEIBPHOTO MaTepuaia (00s3aTeIbHOE YCIIOBUE);
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— palMOHAIBLHOCTh MCIIOJIb30BAaHUS BPEMEHH, OTBEJIEHHOIO Ha 3afaHue (He opobOpsercs
3aTSIHYTOCTb BBIIIOJIHEHUS 3aJjaHUsl, YCTHOTO OTBETAa BO BPEMEHHU, C YUYETOM HHAMBHUAYaJIbHBIX
OCOOEHHOCTEH CTYJICHTOB).

Pa3BepHyTBIi OTBET CTyAEHTa JOJDKEH IPEJCTAaBIATh COOOH CBSI3aHHOE, JIOTMYECKH
II0CJIEI0BATEIbHOE COOOLIEHHE Ha 3aJlaHHYI0 TeMy, II0OKa3blBaTb €ro yMEHUE IPUMEHATh
olpezeNieHus, IpaBuja B KOHKPETHBIX CIIy4asX.

Pedepar npencrasiser coboi KpaTKoe U3JI0KEHHE COAEPIKaHUS HAyYHbIX TPYJOB, JIUTE-
patypsl o onpezieneHHoN HayyHoi Teme. O0beM pedepara moxker nocturars 20-30 cTp.; Bpems,
OTBOJIMMOE Ha €ro MOArOTOBKY — OT 2 Heleub A0 Mecsua. [logroroska pedepara noapazymenaer
CaMOCTOSITENIbHOE U3YYEHHE CTYJEHTOM HECKOJbKUX (He MeHee 10) smTepaTypHbIX UCTOUYHUKOB
(MoHOrpaduil, HayyHbIX cTaTeH U T.J.) MO ONpPEACIIEHHON TeMe, HE pacCMaTpUBAEMOMN MOIPOOHO
Ha JIEKIIMHU, CHCTEMAaTHU3allMI0 MaTepralia i KpaTkoe ero musnoxenue. Llens nanmcanus pedepara
— [IPUBUTHUE CTYACHTY HABBIKOB KPaTKOI'O U JJAKOHUYHOI'O IIPEJCTABICHUs COOpaHHBIX MaTepHa-
JI0B ¥ ()aKTOB B COOTBETCTBHHU C TPEOOBAHMSIMH, MPEIBIBIIEMBIMU K HAYYHBIM OTYETaM, 0030pam
Y CTaTbsIM.

Pabota nomkHa coCTOATh U3 CIEAYIOIUX YaCTeH:
- BBEJICHHUE,

- OCHOBHAs 4acTb (MOKET BKJIIOUaTh 2—4 IJ1aBbl)
- 3aKJIFOYEHUE,

- CIIMCOK MCIOJIb30BaHHBIX HCTOYHUKOB,

- IPWJIOKECHHUS.

Bo BBeneHuM 000OCHOBBIBAETCS AKTYaJIbHOCTh BHIOPAHHOM TEMBI JJIsl UCCIIEIOBAHUS, Xa-
paKTEpU3yeTCsl €€ Hay4HOE U NPAKTUYECKOE 3HAYEHHUE [UIsl Pa3BUTHS COBPEMEHHOIO NPOU3BOJ-
cTBa, (GOPMHUPYIOTCS LIETN U 33]]a4l KOHTPOJIBHOU PabOThI, ONpenensieTcs 00beKT, MPeaIMET U Me-
TOJIbl MCCIIEIOBaHUS, UCTOYHUKN MH(pOPMALUU Ul BBINOJHEHUs paboThl. [IpuMepHbIil 00beM
BBeJIEHUS — 1-2 cTpaHUIIBl MAIIMHOIUCHOIO TEKCTA.

OcHoBHast yacTb paOOThI BHIIIOJIHIETCS HA OCHOBE U3yUEHHs UMEIOLIEeHCsl 0TeYeCTBEHHOM
U 3apyOeKHOW HAayYHOW U CIEIHAIBHOW SKOHOMHUYECKOW JHUTEPATyphl MO UCCIEAYEMOM IPO-
O5eme, 3aKOHOJATEIbHBIX U HOPMAaTUBHBIX MaTepuaioB. OCHOBHOE BHUMaHHE B IJIaBE JIOJIKHO
OBITh YAENIEHO KPUTHUECKOMY 0030y CYIIECTBYIOLIUX TOUYEK 3PEHHUS 10 MPEAMETY HCCIIEA0BaHUS
1 000CHOBAHHOM apryMeHTaIM1 cOOCTBEHHOM MO3ULIMU M B3IJIA0B aBTOpa pabOThl Ha pelieHue
npobsieMbl. TeopeTnueckue Noa0KeHus, CPOpMYyIUPOBAHHBIE B TJIaBE, TOJKHBI CTaTh UCXOJHON
Hay4YHOI 0a30i /U1 BBIMOJHEHHSI OCTIETYIOIUX I71aB paOboTHI.

Jl51g moAroToBKH pedepara JOIKHBI UCIIOIB30BaTHCS TOJIBKO CIEIMAIbHBIE PEIEBAHTHBIC
ucrouHuku. Kpome pedepaToB, TeMaTuKa KOTOPHIX CBA3aHA C JTMHAMMKON KaKUX-THOO SIBICHUI
3a MHOTHE TO/bl, INOO UCTOPUYECKOTO Pa3BUTHSI HAYUHBIX B3IJIAJ0B HA KaKylo0-THO0 mpobiemy,
CJIeTyeT UCIO0JIb30BaTh HCTOYHUKH 3a nepuo He 6omee 10 ner.

[TpumepnsIil 00beM — 15-20 cTpaHUIl MAITMHONMCHOTO TEKCTA.

B 3akitoueHuu OTpa)karoTCsi OCHOBHBIE PE3yJIbTaThl BHIITOJIHEHHON paboThl, BaKHEHIIINE
BBIBO/JIbI, 1 PEKOMEHIAIINH, U NIPEAJIOKEHNUS 110 UX IPAKTUIECKOMY HUCII0JIb30BaHUIO0. [ IpruMepHbIit
00BEeM 3aKITIOYCHUS — 2—3 CTPaHUIIBl MAITMHOIMCHOTO TEKCTA.

B npunoxxenusix momemaroTcs o He00XOAMMOCTH UILTIOCTPUPOBAHHBIE MaTepHAIIbl, UMe-
IOII[E BCIIOMOTATENbHOE 3HAUCHHE (TaOIMIIbI, CXEMBI, IHarpaMMbl U T.I1.), @ TaKXKe MaTepUallbl
10 UCIIOJIB30BAHUIO PE3YJIBTATOB MCCIEAOBAHUN C MOMOIIBIO BHIYMCIUTEIBHON TEXHUKHU (alro-
PUTMBI U IPOTPAMMBbI PACUETOB U PELIEHUS] KOHKPETHBIX 3a/1a4 U T.J.).

3agaHue o MoAroToBKe pedepara CTYJACHTOM BBIACTCS MTPETI01aBaTeNIeM HHANBHUIYAIbHO,
HO TaKXX€ MOXKET OBbITh MHULUMPOBAHO CAMUM CTYJIECHTOM.

[IpesenTanuu Ha 3aaHHYIO0 TEMY BBIIOJHSIIOTCA B mporpamme Power Point. OHa nomxHa
COCTOATh W3 5-8 CcHaloB W  COAEp)KaThb OCHOBHBIC OMNpeAeNieHHs, (HAKTHICCKUN
WJUTIOCTPUPOBAHHBINA MaTepUall, BHIBOJIBI U CIIMCOK MCIOIb30BAHHBIX HCTOYHHUKOB.
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Martepuan st cooOuieHruss HEOOXOAMMO HMCKaTh B KHUTaX, XypHajiaX W HHTEPHET-
HCTOYHHUKAX, ONYOJIMKOBAHHBIX B ITOCIEAHUE 3 TONA.

Joxian, conpoBOXKAAIOMINN NPE3CHTALNH, JOJKEH 3aHUMAaTh 7-10 MUHYT.

N poknan, W mpe3eHTAlMM TMPEIBAPUTEIBHO MPUCHUIAIOTCS IPENoJIaBaTeio 10
AJICKTPOHHOM MMOYTE Ha MPOBEPKY.

CamocTtosTenbHbIe PabOTHI BBITIOTHSIIOTCS KAXKBIM CTYACHTOM Ha OTIEIBHBIX JINCTKAX.
He nomyckaeTrcsi MCIONIB30BaHHE JIOOBIX CPEACTB KOMMYHHUKAIMU (HOYTOYKH, MOOWIIbHBIC
TeneOHBI C BEIXOJOM B HHTEPHET U TIp.

JlaGopaTopHast paboTa BBIIIOJHSIETCS CTYASCHTOM B COCTaBE TPYIIIIbI, MOATPYIIBLI WU
WHIUBUyaJIbHO. Bce BbIUMCIEHUS JKelaTeabHO MPOBOAUTH BO BpeMms 3ansaTus. [lpu
HEJI0OCTAaTOYHOM KOJIMYECTBE BPEMEHH X MOKHO BBITIOJIHATH B 9aChl CAMOCTOSATEILHON pabOThI ¢
00s13aTeIbHBIM MPEJCTABICHUEM PE3yJIbTaTOB MPEMOIaBATEIN0 Ha TTOCIEAYIONINX 3aHATHAX WU
KOHCYJIbTAIIHSIX.

OdopMieHE OTYETOB JTIOJDKHO IMTPOBOUTHCS ITOCIIC OKOHYAHUS pa0oThI. [|JIsi MOATOTOBKH
K 3allliUTe OTuYeTa ClIeyeT MPOaHAIM3UPOBATH PE3yJbTaThl, COIMOCTABUTh UX C HM3BECTHBIMU
TEOPETUYCCKUMH  TOJIOKCHUSIMA ~WJIM  CIIPABOYHBIMH  JAaHHBIMH, OOOOIIMTH PE3yabTaThl
WCCJICI0BaHMI B BUIE BRIBOJIOB 110 paboTe, MOATOTOBUTH OTBETHI HA BOIPOCHI. [Tocie 3aBepiieHus
BBITIOJTHEHMS JTAOOPATOPHBIX PabOT MPOU3BOAUTCS UX 3AIUTA.

JlomyckaeTcsi UCHONIB30BaHUE pPAOOUMX TeTpazeil, B KOTOPBIX 3aKOHCHEKTUPOBAHBI
HanOoJiee BaKHBIE C TOYKH 3PEHUS KaXIOTO U3 CTYJEHTOB MOMEHTHI, BBIJICJIICHHBIC IpHU
CaMOCTOSITEIIbHON MPOPA0OTKE KKION U3 TEM.

B ocBoeHuu AuCHMIUIMHBI MHBAIUAAMHU U JIMIIAMH C OTPAHHMYEHHBIMU BO3MOXHOCTSIMHU
37I0POBBsSI OOJIBIIIOE 3HAYCHHE HMMEET WHIUBHIyaibHass ydcOHass paboTa (KOHCYJIbTAllMH) —
JIOTIOJIHUTEIIFHOE Pa3bsiICHEHNE yUeOHOTO MaTepHaa.

NuauBuayanbHple KOHCYIbTAIMM 1O TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CMOCOOCTBYIOIIUM WHIWBHUAYyATH3alUA O0yUEHHUS U YCTAaHOBJIEHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OO0yJaroIUMCS HWHBAIUIOM WA JHUIOM C OTPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBBSI.

8. Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTHI, HCMOJIb3YyeMbIX MPH OCYIIECTBIECHHH
00pa30BaTeILHOIO MPoUEcca MO0 AUCHHUILINHE (MOTYJII0)

8.1 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA.

1. Mcnionp30Banue cliaiiI-npe3eHTalni IpU IPOBEICHUH JIEKIIMOHHBIX 3aHATUH.

2. Opranuzanus B3aMMOJIEHCTBHS ¢ 00YYarOIMMHUCS MOCPEACTBOM 3JIEKTPOHHOM MOYTHI
(mpoBepKa TOMAIIHUX 3alaHUI U KOHCYJIbTHPOBAHKE TIOCPECTBOM JIEKTPOHHOH IOYTHI).

8.2 IlepeyeHb HEOOXOAMMOTO JIUIIEH3MOHHOTO MPOrPAMMHOI0 0fecnedeHunst
1. Microsoft Office
2. IlporpamMmMHOe obecrieueHue AJs CIIa0OBHIAIIUX

9. MartepuanbHO-TeXHHYeCKas 0a3a, He0OX0AUMAas /1JIsl OCYLeCTBJIEHUs 00pa3o0-
BaTEJbHOI0 Mpolecca no AMCUUIINHe (MOIYJI10)

Bun pa- MarepuanbHO-TEXHUUECKOE 00ecTIedeHNEe TUCIUIUINHBI (MOYJIsI) U OCHA-
oot IIEHHOCTh

1. | JlekunoH- | YueOHas ayaAuTOpUs AJS MPOBEACHUS 3aHATUN JIEKIIMOHHOT'O THIIA, OCHAILIEH-
HbIC 3aHS- | Hasg KOMIUJIEKTOM y4eOHOW MeOenu, TOCKON-9KpaHOM YHUBEPCAIbHOM, MPOEK-
THS TOPOM, HOYTOYKOM M COOTBETCTBYIOLIMM MPOrPaMMHBIM OO€CleYeHUEM st
JIEMOHCTpALIMU MTPE3CHTALUM.

(ayn. 126c¢, r. Kpacnonap, yn. CtaBpomnonbckas, 149)
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CeMunap-
CKHE 3a-
HATUSA

VYyeOHast ayaAuTopust Ui IPOBEACHUS 3aHITUNH CEMUHAPCKOTO TUIIA, OCHAIIEH-
Hasi KOMIUIEKTOM y4eOHOM MeOelH, JOCKOH-9KpaHOM YHUBEpCAIbHOM, TPOCK-
TOPOM, HOYTOYKOM M COOTBETCTBYIOIIMM IPOTPAaMMHBIM OO€clieueHueM st
JEMOHCTPALMM IPE3CHTALUM.

(ayn. 126¢ xopr. C, r. Kpacronap, yi. CraBpononbckas, 149)

Jlabopa-
TOPHBIC
3aHATUA

YueOHble 1a00paTopur, YKOMIUIEKTOBAHHBIE CHEIHUATH3HPOBAHHON MEOEIbIo,
BBITSDKHOM CHUCTEMOM BEHTHWJISIIIMU, MEJIOBOM JOCKOM, CpPeACTBAMM IOXKAPHOH
0€30MacHOCTH U OKa3aHUs TIEPBON MEIUIIMHCKOMN MTOMOIIN U HEOOXOIUMBIM Jia-
OopaTOpHBIM 000PYIOBaHUEM:

1. YuebOnas maboparopus koiounnoi xumun (ayn. 328c kopim. C, r. Kpacuno-
nap, yia. CrtaBponosbckas, 149).

OcHaieHa He0OXOAMMBIM JIA0OPATOPHBIM 000PYIOBAHUEM:

Cxkanupyromuii ciektpodorometp Leki SS2109UV; Cnexkrpodoromerp Leki
SS2107; Muxkpockon ontuyeckuit Altami; Kongykromerp «9xcmept-002»;
Becol ananutuueckue «Adventures Pro»; Typounumerp Hann; Bucko3umerp
Brookfield; Buckosumerp xammuisipasiii BIDK-2; Becbl nabopaTtopsbie; Bechr
TopcuoHHble; Mermanka ¢ nmogorpeBom «lka C-MAB HS7»; Illeitkep nabopa-
topHubiid LS110; pH-metp Hanna Hi2211; Mynstumerp; cTOUHUK TUCTaHUS
MOCTOSIHHOT'O TOKa cTabminn3upoBaHHblil b5-49; KonaykToMeTp nmopTaTuBHBIN
Hanna HI 9033; Hacoc nepucransTuueckuii MHOTOKaHaNIbHEIH; Hacoc mepu-
cranbTHueckuit onHokananbHblil LS 301; Mynstutect MIIIT-101-1; TIK.

I'pynmo-
Bble (WH-
JTUBUTY-
aIbHBIC)
KOHCYJIb-
TaIUH

YLIG6HBIG AYJUTOPHHU I NPOBCACHUSA I'PYHIIOBBIX U MHAWBHUAYAJIbHBIX KOH-
CyJBTAIlN, OCHAIIIEHHbIE KOMIUIEKTOM Y4eOHON MeOenH, TOCKO-IKpaHOM
YHUBEPCAIbHOM, IEPEHOCHBIM ITPOEKTOPOM, HOYTOYKOM U COOTBETCTBYIOIIUM
MPOTrpaMMHBIM O00ECTICUeHHEM TSl IEMOHCTPAIIUU MTPE3CHTALIUN.

(ayn. 328c, 332c, 416¢, . KpacHonap, yi. CraBponosnbckas, 149)

Texymnii
KOHTPOJIb,
IIPOMEXKY-
TOYHas at-
TecTaus

Y4eOHble ayAUTOPUHU ISl TPOBEJIEHUS TEKYILEr0 KOHTPOJISI U TPOMEKYTOUHOM
aTTecTallid, OCHAIIIEHHbIE KOMIIJIEKTOM y4eOHOM Me0enu, J0CKOH-9KpaHOM
YHUBEPCAIbHOU, IEPEHOCHBIM ITPOEKTOPOM, HOYTOYKOM M COOTBETCTBYIOIIUM
MPOTrpaMMHBIM O00ECTIEUeHHEM TSl IEMOHCTPAIlUU MTPE3CHTALINMN.

(ayn. 328c, 332c, 416¢, r. KpacHonap, yi. CraBponosibekas, 149)

CamocrTo-
ATCIbHAasA
pabota

[Tomerienus 1 caMOCTOSTENLHONU pabOThI CTYJAEHTOB, OCHAIIEHHbIE YUeOHOH
MeOeTbI0 U KOMITBIOTEPHOH TEXHUKOH ¢ BO3MOKHOCTBIO MOJKITFOYEHUS K CETH
"UuTepHer" u obecreueHneM 10CTyIa B 3JIEKTPOHHYIO HH(POPMAIMOHHO-00pa-
30BaTEJIbHYIO CPEly YHUBEPCHUTETA.

(ayn. 329c, 400c, 431c, r. KpacHonap yn. CraBpomnoinbckasi, 149)
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