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1 Ilenu 1 321244 U3yYeHHUsT TUCHHUIIHHBI (MOTYJIs)

1.1 Ileanb ocBOEHUA AU CIUTLIHHBI

enp ocBoeHmst nuCHUIUTHHBL «MeMOpaHHBIE MPOLECCHI B MEIUIIMHE» COCTOHWT B
GbopMHpPOBaHUKM Yy CTYACHTOB 3HAaHWW 1O MeMOpaHaM HW MEMOpaHHBIM TIpoleccaMm s
3¢ (HEeKTUBHOTO UCTIONB30BAHUS B MEIUKO-OMOIOTHIECKON TTPAKTHKE. .

1.2 3agauu IMCHUILIHHBI

B 3amaun yueOHo# nucnumnabl «MeMOpaHHBIE IPOLECCHl B MEIUITMHEY» BXOIUT:
— chopMupOBaTh y CTYACHTOB MPEICTABICHUS O OMOJOTHYECKUX U CHHTETUUECKHUX MOJTMMEPHBIX
MeMOpaHax;
— chopMHUPOBATH Y CTYJICHTOB 3HAHUS O CTPYKTYPHBIX M TPAHCIIOPTHBIX CBOMCTBAX MEMOpaH;
— copMUPOBATH MPEIICTABICHHUS 0 MEMOpPaHHBIX MPOIIECCaX B METUIIUHE,
— pPa3BUTh y CTYACHTOB CIIOCOOHOCTH BBIMOJHATH PaOOTHI MO TEXHOJIOTHYECKON MOATOTOBKE
MeMOpaHHBIX MOJYJIEH.

1.3 MecTo AucuMnJInHbI (MOAYJIsi) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl

JucuummHa «MeMmOpaHHBIe TPOIECChl B MEUIIMHE» OTHOCHTCS K BapHMATUBHOM 4yacTu
baoka 1 “lucummawesl (Momynu)"  yueOHOro IutaHa, (GOPMHPYEMOW  yY4aCTHHKAMH
o0pa3oBaTeNbHBIX OTHOIICHHH. Ee H3ydyeHWIo JOMMKHO MPEIIIecTBOBATh H3YYCHHE TaKHX
TUCIUTIINH KaK «XuMus», «buoxumus». {uctummuna «MemOpaHHbBIE MPOIECCHl B MEIUITMHE
SIBIISIETCSL TEOPETUYECKOW 0a30i NIl TaKWX AWCHMILINH, Kak «MaTepuaaoBeeHHue», a TaKxKe
«MemunuHCcKre TpuOOopHl, annapaThl, CHCTEMBbI U KOMILIEKCHI».

1.4 IlepeyeHb NMJIAHUPYEMBIX pPe3yJabTATOB 00y4YeHHsI MO AUCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/1bTaTaMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

W3yuenne pmaHHOM y4yeOHOM JMCUMIUIMHBI HampaBlieHO Ha (HOpMHUpOBaHHE Y
00y4aroImuXcsl CIeIYOUUX KOMIIETEHIIUH:

Kox n HanmeHOBaHNE WHANKATOpa PesynbraTel 00y4eHus IO TUCIUTIIIHE

IIK-1. Cnocodnocts K (popMUPOBAHHIO TeXHUYECKMX TpPeGOBaHWii W 3aJaHWIl HA NMPOEKTHPOBAaHHE W
KOHCTPYHPOBAaHHE GMOTEXHUYECKHX CHCTEM U MeANIMHCKUX H3/1eTHi

UIIK-1.1.  Ananusupyer u ompezeisieT | 3HaeT SBJICHUS IIepeHOCa B MEMOpaHHBIX CHCTEMax,
TpeOoBaHUS K IapaMeTpaM, NpenbsBISIEMbIE K | MEXaHHW3Mbl MEMOPAHHOTO pa3/ielICHHS.
pa3pabaTbiBa€MbIM OMOTEXHUYECKUM CUCTEMAM M | YMeeT  OMNpEeNeIuTh  TPAHCIOPTHBIC — XApaKTEPHUCTHKH

MEIULIMHCKUX H3JIEJTUSIM c y4eToM | MeMOpaH.
XapaKTEPUCTUK OHOJIOTUYECKHX O0BEKTOB, | BrameeT OCHOBHBIMH IIOHATHSAMH U TEepMHUHOJIOTHEN B
M3BECTHBIX 9KCIIEPUMEHTAITBHBIX 1 | obnmacTv OMOJIOTUIECKUX U CHHTETHYECKUX MeMOpaH.

TEOPETHIECCKHUX PE3yIbTATOB.

WIIK-1.2. Omnpegensier, KOPPEKTHPYET ¥ | 3HAET THIIBI MCMOPAaHHBIX MOIYJICH.
000CHOBBIBAET TEXHUUYECKOE 3aJaHHE B YACTU | YMEET ONpENENUTh NapaMerpbl MPOBEAEHHUsS MEMOPaHHBIX

MPOEKTHO-KOHCTPYKTOPCKUX XapaKTEPUCTHK | MPOIECCOB.
OJIOKOB ¥ Y3JI0B OHOTEXHHYECKHX CHCTEM U | Biameer HaBBIKAMU omnpeneaeHHs XapaKTEPUCTHUK
MEIUIUHCKHUX U3ACIUI MeMOpPaHHBIX MOJIYJICH.
WIIK-1.3. OcymecTBiseT TMOWCK W aHAIW3 | 3HaeT TpeOOBaHUS K MEMOpaHaM pas3IUYHOIO IIEJIEBOTO
HAy4YHO-TEXHUYECKOM uHpOpPMALIMHY, | HA3HAYCHUS.
OTEUYECTBEHHOI'O U 3apYOEKHOT'0 OIBbITA, PAa00TACT | YMeeT OCYyIECTBIIATh MOUCK U aHAIM3 HAYYHO-TEXHHYECKON
¢ 6a3aMu JaHHBIX uHpOpManuu s BbiOopa MeMOpaH C ONTUMAILHBIMHU
CBOMCTBaMHU.
Brnaneer HaBBIKAMU CTaTUCTUYECKOU 00paboTku

TITOJTYYCHHBIX OKCIICPUMEHTAJIBHBIX TAHHBIX.

Pesynbrarel 00y4eHHs] TIO AMCHUILIMHE JAOCTUTAIOTCS B paMKax OCYIIECTBICHUS BCEX
BUJIOB KOHTaKTHOM U CaMOCTOSATENbHOW paboThl OOydYalomUXCsi B COOTBETCTBHH C
YTBEPKJACHHBIM Y4EOHBIM TIIAHOM.

WuaukaTtopbl  TOCTHXKEHUS  KOMIIETEHIIMM  cUuTaloTcs  C(HOPMUPOBAHHBIMU  IIPH
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB OOyUCHHS.



2. CTpyKTYypa M cojiep:KaHue TUCHUTIHHbI
2.1 PacnipenesieHue TPYAO0EMKOCTH JUCHUIJIMHBI 10 BUIAM PadoT

OOm1ast TpyA0EMKOCTh AMCHUILUIMHBI cocTaisgeT 3 3aueTHbIX eauHul] (108 wacos), ux
pacrpeiesieHne 1Mo BuiaM paboT MPeJICTaBICHO B TaOIHIIE

Bun yue6HO# paboThI Bcero CemecTpsl
4acoB (gacsr)
4
KonrakTHasi paboTa, B TOM 4ucJe:
AynuTopHbIe 3aHATHSA (BCEro): 48 48
3aHATHS JIEKIIMOHHOTO THIIA 16 16
J1a00paTOPHBIE 3aHATHS 32 32

MIPAKTUYECKUE 3aHATUS
CEMHHAPCKHE 3aHATUS -
WMnas koHTakTHasi padora:

KonTpouns camocrositensHoii padotsl (KCP) 5 5
Ipomesxyrounas atrecrauus (MKP) 0,2 0,2
CamocTtosiTeTbHAsI pad0oTa, B TOM YHCJTIE: 54,8 54,8
OdopmiteHne 1abopaTopHbIX padoT 20 20
CaMoCTOsITeNbHOE N3yUEHHE TEOPETUYECKOTr0 MaTepuaa 14,8 14,8
IToAroToBKa K TEKyLIEMY KOHTPOJIIO 20 20
Kourtpoas:
[ToaroroBka K 9K3aMeHy - -
OO61as TPyA0EeMKOCTH vac. 108 108
B TOM YHCJIe KOHTAKTHasI 48,2 48,2
padora
3a4. efl 3 3

2.2 Conep:xanue JUCUUIIMHBI
Pacnipenenenne BuoB y4eOHOM pabOThI M UX TPYILOEMKOCTH I10 pa3jeiaM TUCIHUIUTAHBL.
Pa3nens! (TeMbl) mucuuIUIMHbI, n3y4aeMsie B 4 cemectpe (ouHast hopma oOydeHust)

KonmuectBo yacos
AynuTtopHas Breaynut
opHasi
pabora
Ne HaumenoBanue pa3znenos (Tem) pabora
Bceero
J 113 JIP CPC
1. |buonoruyeckre MeMOpaHbI 248| 4 - 6 14,8
2. |bapomemMOpaHHBIC TPOIIECCHI 38 6 - 12 20
3. D1eKTpoMeMOpaHHBIE TPOLIECCHI 40 6 - 14 20
UTOI'O no pazoenam oucyuniutivl 102,8 16 - 32 54,8
KonTtpouss camoctositenibroit pabotsl (KCP) 5
Ipomexyrounas atrecrauus (MKP) 0,2
[ToaroroBka K TeKyInieMy KOHTPOJIO -
OO0mas TpyA0EeMKOCTh 110 TUCIUILIIHE 108

[Mpumeuanue: JI — nekruu, [13 — mpaktuueckue 3austust / cemunapsl, JIP — maboparoprbie
sanstusi, CPC — camocrositenbHas paboTa cTy/ieHTa

2.3 Conep:xanue pa3nesioB (TeM) THCHUTLTMHbI
2.3.1 3auaTus JeKIMOHHOIr0 THIIA

HaumenoBanue pasacia

®dopma TeKyLero
(Tempr)

KOHTPOJIA
1. buonornueckue buonornueckue MeM6paHLI n HX (byHKIlI/II/I B JKHMBBIX YCTHLIﬁ OIpocC

Cozaepxanue paszaeina (TeMbl)




MeMOpaHbI OpraHu3Max.
2. |buonormueckue SIBneHnst mepeHoca B MeMOpaHHBIX cucTeMax. MexaHn3M|yCTHBIH Onpoc
MeMOpaHbl MeMOpaHHOTrO pa3jeIeHus! JIP1
3. |bapomemOpanHbIe Krnaccudukarys HOJMMEPHBIX MemOpaH. |JIP2
TIPOIIECCHI OO6paTHOOCMOTHUYECKHE u yIbTpadUIbTPAOHHEIC
MeMOpaHbI: CHHTE3, CTPYKTYpa, CBONUCTBA.
4. |bapomeMOpaHHBIC Crepunmsanuss BoAsl MukpodmipTpanueii. ['emomuanus wu|JIP3, JIP4
TIPOIIECCHI ra3Madepes Ui OYUCTKH KPOBH.
5. |bapomemOpanHbIe KoHnieHTpannoHHas moisipuzanus B MeMOpaHHbIX cuctemax. |JIPS
TIPOIIECCHI Tect Nol
6. |[DmekTpoMeMOpaHHBIE TpeboBanuss K WOHOOOMEHHBIM MeMmOpanam. CnocoOBI|yCTHBIH OTpoc,
MPOIIECCHI MOJIyYCHHST HOHOOOMEHHBIX MeMOpaH. MeTozpl uccieaoBanms|JIP6
CTPYKTYPHI W TPAHCIIOPTHBIX XapaKTEPHUCTUK MOHOOOMEHHBIX
MeMOpaH.
7. |9nexTpomemOpaHHbIE [Monyuenue Bomopola M KUCIOpOAa /IS MEIUIMHCKHX LieJei | yCTHBII ompoc,
IIPOLIECCHI METOJIOM MEMOPaHHOT'O JIEKTPOJIN3a. JIP7
8. |OnexkrpomemOpaHHbIE DJeKTpoanani3Has TEXHOJIOTHs MOJTy4YeHHs NeroHn3oBaHHOI|JIP8
IIPOLIECCHI W alTMpOTeHHOM BOJIBI JJIsl MEIMIIMHCKHX LIEJICH.

2.3.2 3aHATHS CEMHMHAPCKOTo THINA (MpaKTHYecKkue / ceMUHapcKue 3aHsaTus/
JabopaTopHble padoThbI

e HaumenoBanue pasnena Tematnka sansTuii/paGor dopma TeKyIero
(Tempr) KOHTPOJIS

1. |Buonornueckue Bucnoiinble nunuaabie MemOpansl: ¢usnueckue cpoiictBa u|JIP1
MeMOpaHsI METO/Ibl HCCIICAOBAHUS

2. |bapomemOpaHHbIe OuncTka MOAEIBHBIX PACTBOPOB OT MOYEBHUHEI ¢ moMoupo  |JIP2
MPOLIECCHI anrapaTa «CKyCCTBEHHas II0YKa».

3. |bapomemOpanHbIe MeMmOpanHbIi mtazModuiIbTp i wasmadepesa. JIP3
MPOLIECCHI

4. |bapomemOpaHHbIe Omnpenenenne paguyca nop B TpeKOBOH MeMOpaHe Juist JIP4
MIPOLIECCHI mwiazmadepesa

5. |bapomMeMOpaHHbIe O4YuCTKa KOJJIOUTHBIX PaCTBOPOB OMOIOTHUECKH-aKTUBHBIX  |JIP5
TIPOTIECCHI BEIIECTB M JICKAPCTBEHHBIX IIPENapaToB OT MHHEPAIHHBIX

MIPUMECEH METOJIOM JAHAJIN3A.

6. |daekTpoMeMOpaHHBIC OmnpeneneHne yaeasHON 3JIEKTPOIPOBOAHOCTH MEMOpaH JIP6
TIPOTIECCHI Pa3IMIHOTO NEJICBOTO Ha3HAYCHHUS

7. |DnekTpomeMOpaHHbBIE OrnpeneneHue CeJIeKTUBHOCTH HOHOOOMEHHBIX MeMOpaH JIP7
TIPOIIECCHI MTOTEHIIMOMETPHUYECKUM METOIOM.

8. |DuekTpomeMOpaHHbBIC VYMsardeHne BOABI IS TEMOIMAIM3a METOAOM MemOpanHoro|JIP8
MPOLIECCHI JICKTPOJIN3a

3amrura taboparoproii pabotsr (JIP), kouTponsHas padora (KP).

2.3.3 [IpuMepHasi TeMaTHKA KyPCOBBIX padoT
KypcoBas paboTta He mpeycMOTpeHa yueOHBIM IIJIaHOM.

2.4 llepeyeHb y4eOHO-MeTOAUYECKOr0 o0ecnedeHUsl UIs1 CAMOCTOSATEbHOI padoThl
o0y4yaummxcs Mo AUCHUILIAHE

[lepedenp y4eOHO-METOANIECKOTO 00ECTIEICHUSI AUCIUIIINHBI 110
Ne Bung CPC BBITIOJTHEHHUIO CAMOCTOSITEIIbHOW PabOThI

1 | Odopmnenue nadopatopusix [1. Kononenko, H.A. MemOpaHHbIe npoliecchl B MeAMIIMHE. Y yeOHOE TIocodue.
pador Kpacnogpap: Ky6anckuii roc. yu-t, 2021. - 10@

2 | CamocrostenpHoe m3ydenue | 1. Kononenko H.A., Jlemuna O.A., Jloza H.B., ®anmuna U1.B., llkupckas
Teopetndeckoro marepuana | C.A. MeMmOpaHHast 3JEKTPOXUMUS: ydeOHOE MocoOue. 2-¢ U3[l., HCIp. U JOIL.
Kpacnonap, Ky6I'Y, 2017. 29G:.

2. Mem6Opansl 1 MeMOpannbie TexHosorud. / Ots. pen. A.B. fpocnasies. M.:




Hayunsrit Mmup, 2013. — 612.
http://biblioclub.ru/index.php?page=book red&id=4688&sr=1

3 IToaroroBka k Tekymemy |1. MeTroauueckue pPEKOMEHIAMKW K  OpPraHW3allik  ayJAWTOPHOH U
KOHTPOJIIO BHEAYIUTOPHON (CaMOCTOSATENLHOM) paboThl CTYAEHTOB: METOAUYECKHUE
ykaszanust | coct. T.II. Cropoxenko, T.b. ITounnok, A.B. becmnanos, H.B.
Jloza. —Kpacuonmap: Kybauckwuii roc. yu-t, 2018. - 8.

VY4eOHO-MeTOIMYeCKUEe MaTepHalibl JUIsl CaMOCTOSITEIbHONW pPabOThl OOYYaroOLIUXCs W3
YHCIIa MHBAJIMIOB M JIUII C OTPaHHYCHHBIMU BO3MOXKHOCTAMHE 310poBbst (OB3) mpemocrapisrorest
B popMax, aJanTUPOBAHHBIX K OTPAHMYCHUSAM UX 3[J0OPOBbS U BOCHIPUATHUS MH(POPMAITUH:

JU7st UL ¢ HapyIIeHUSIMH 3pSHUS

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

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA,

— B (popme ayamnodaiina,

— B mIeyaTHOM opMe Ha si3bike bpaiins.

JUnst a1 ¢ HapyIIEeHUsIMU CITyXa!

— B mIeyaTHou (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst IuI ¢ HapyHIIEHUSIMH OTIOPHO-/IBUTATEIILHOTO amlapara:

— B meuaTHoi (opme,

— B (hopMe PIIEKTPOHHOTO JIOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
o0yJaromuxcs.

3. Oo0pa3oBaTe/ibHbIEe TEXHOJIOTHH, TPHUMEHsieMble TPH OCBOCHHHU TUCIHUILINHBI
(MomyJis)

B xome wu3ydeHHWs AHCHUIUIMHBI MPEIYCMOTPEHO HCIHOJIB30BAaHUE TEXHOJIOTHMA
poOJEMHOTO O0y4YeHHs, BBIMOJHEHHUE CTYIASHTAMHU JIAa0OpAaTOPHBIX PadOT B MaJbIX TPYIMax,
camocTosITeNIbHasE paboTa CTYIEHTOB.

KoMmeTeHTHOCTHBIM MOAXOM B pamMKax MpenojiaBaHus TUCHUIUIMHBI peanu3yercs B
UCTIOJIb30BAHUN HMHTEPAKTUBHBIX TEXHOJOTM W AKTUBHBIX METOMOB (IpOOJeMHAs JICKIIHS,
paboTa B MaJbIX TPYIIax) B COYECTAHUN C BHEAYTUTOPHON pabOTOM.

NudopmanoHHble  TEXHOJIOTHH, TPUMEHSEMbIE TIPH WU3YYCHHH  JUCIUIUIUHBI
UCIIONIb30BaHWE  HMH(OPMALMOHHBIX  PECypcoB,  JOCTYNHBIX B HMH(OPMAIOHHO-
TEJICKOMMYHUKALIMOHHOU ceTu VIHTepHeT.

AnantuBHble 00pa3oBaTeNIbHbIE TEXHOJIOTUH, IPUMEHSIEMbIE TPU U3YUYEHUU TUCIUIUTAHBI
— JUIsl ULl C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBBSI TPENYCMOTPEHA OpraHHU3aIlus
KOHCYJIbTAIIMI ¢ CMOJIb30BAHUEM AJIEKTPOHHON TOYTHI.

4. OueHo4HbIe cpeAcTBA JUIA TeKyllero KOHTPOJISI  YCHeBaeMOCTH U
NMPOMEKYTOYHOM aTTeCcTalluu

OrneHouHbIE CpelcTBa MpeaHa3HAueHbl Ui KOHTPOJIS M OLEHKM 00pa3oBaTEeNbHBIX
JOCTHDKEHUH 00YYalolMXcsl, OCBOMBIIUX IPOrpaMMy YUeOHOH auciuIuinHbl «MemOpaHHbIC
IPOIIECCHl B MEIUIIUHE.

O1eHOYHBIEC CPEJCTBA BKIIFOUACT KOHTPOJIHBIC MaTEPHAIIBI IS MMPOBEIACHHUS TeKYIIEero
KOHTPOJISE B (JOpME BOMPOCOB JUIsI YCTHOTO ONpPOCA, TECTOBBIX PadOT, KOHTPOJBHBIX pabdoT,
KOHTPOJIBHBIX BOMPOCOB K JaOOpaTOPHBIM paboTaM, M MPOMEKYTOUYHOI aTTecTanuu B Gopme
BOIIPOCOB K 3a4eTy.

CTpyKTypa OllEHOYHBIX CPEICTB IJIsl TEKYIIeld U MPOMEeKYTOYHOI aTTecTaunu

Ne Kon u HanmeHoBaHue PesynbTaThl 00yueHus HanMeHoBaHNE OLIEHOYHOIO CPEACTBA

/i HHIUKAaTOpa (B cootBeTcTBHH C 1. 1.4) TeKyIuii KOHTPOJIb | TIpomexyrounas




(B cootBetcTBHH C 1. 1.4)

aTTcCTalusa

WIIK-1.1. Avanusupyer u
oTpeIeIsIeT TpeOOBaAHMS
K ITapamMeTpam,

3HaeT SBJICHUS MepeHOca B
MEMOpaHHBIX  CHCTEMax,
MEXaHU3MBbl MEMOPaHHOTO

JlabopaTopHast paboTa

Bompoc Ha
sKk3amene 1, 5

Tect no Teme 2 «bapomemMopaHHbIe NPOLECCHI»

MUKpopurvmpayus
yrvmpaguibmpayusi
00pammwlil 0OCMOC

1. Kakoit 6apomeMOpaHHBIN MTPOIIECC MPOBOAUTCS MPU HAUOOIBIIIEM JIaBJICHUN ?

HPEIBSBISIEMBIC K pasmeneHus.
paspabaTbIBaeMbIM YwMmeer onpenenuts | JlaboparopHas pabota -
OMOTEXHUYECKIM TPAHCIIOPTHBIE
cHCTeMaM M XapaKTePUCTUKH MeMOpaH.

MCIMIIMHCKUX U3NICIHUIM | BrameeT ocHOBHEIMU | JIaGopaTopHas pabora Bompoc Ha
C y4€TOM XapaKTCPUCTUK | [JOHATHUAMHA 3 sK3aMeHe 2-4
OHOJIOrHYECKHX TEPMHUHOJIOTHEH B 00IacTH

00BEKTOB, H3BECTHBIX OHOIOTHIECKIX u

SKCIHCPUMCHTAIbHBIX U CUHTETHYCCKUX MEMOpaH.

TEOPETUYECKUX

pE3yIIBTATOB.

WIIK-1.2. Onpenenser, 3Haer THBI MeMmOpaHHBIX | JJaGopaTtopHas pabota Bompoc Ha
KOPPEKTHUPYET U MOLyJICH. sK3ameHe 9
000CHOBBIBACT YwMmeer onpenenuts | JJabopaTopHas pabora

TEXHUIECKOC 3aJJaHNC B napameTpsl  npoBeaeHus | Tect

o | 1acTH POCKTHO= MEMOpPaHHBIX MPOLECCOB.

KOHCTPYKTOPCKHX Brnaneer HaBblkaMmu | JlabopartopHas pabGoTa _
XapakTepUCTUK OIIOKOB M | oripenernenust

y370B GHOTEXHUYECKHX XapaKTePUCTHK

CHCTCM U MCITUIIMHCKIX MeMOpaHHBIX MOyICH.

U3 IS

UIIK-1.3.Ocymecrnsier | 3Haer  TpeboBanus  k | JlabopaTtopHas paboTa Bompoc Ha
MOUCK U aHAJIN3 Hay4yHO- | MeMOpaHaM  pas3JIMyHOTO sk3amene 8, 13-15
TEXHHYIECKOM IIEICBOTO HA3HAYCHHSL.

nHpOpMAaINH, YwMmeer ocymecTBiATh | JlJaboparopuas pabota _
OTEYECTBEHHOTO U IOMCK W aHalW3 HAay4HO-

3apy0eKHOTO OIBITA, TEXHUYECKOH

3 | paboraer c 6a3amu nHpOpPMaIMU U1 BBEIOOpa

JaHHBIX ONTHMAaJBHBIX MeMOpaH
Biageet HaBbikamu | JlabopaTopHas pabora _
CTaTUCTUYECKOI
00paboTKN  TOJIyYEHHBIX
IKCTIEPUMEHTATIBHBIX
J@aHHBIX.
Tunosbie KOHTPOJIbHBIC 3aJaHUA HJIH WHbIC MaTE€pPHaAJIbI, H606X0)1HMI>IC AJI OIEHKHU
3HAHUW, YMEHU i, HABBIKOB H (MJIM) ONBITA JAeATEJIbHOCTH, XaPAKTEPH3YIOIIHX ITAIbI
(opMupoBaHusI KOMIIETEHIMII B ITpoLecce 0CBOCHUsI 00pa30BaTeJLHOH IPOrPaMMBbI
Bonpocs! 1151 ycTHOro onpoca no teme 1 «buosiornueckne MmeMopaHbI»
1. KakoB xuMu4eckuii cocTaB OMCIIONHOM JIMTTHIHONH MEMOPAHBI ?
2. KaxoBsl MO/I€TbHBIC TIPEICTABICHUS OUCIIONHON JTUITHIHON MEMOpPaHbI?
3. KaxoBa TonmuHa OUCIOWHON JIMMHIHOW MEMOpaHbI?
4.  Yemy paBHO CONPOTHUBIICHHE OMCIOWHON JIUMTUAHON MeMOpaHbI?
5.  Yemy paBHa AuAJIEKTpHYECKasi TPOHUIIAEMOCTh OMCIOWHON JTUMUIHON MeMOpaHbI?
6.  Uem oTyiM4aeTCs aKTUBHBIM TPAHCHIOPT yepe3 OMoMeMOpaHbl OT TACCUBHOTO TPaHCIIOPTa?
7.  Yewm otnmuaercs oonerdyenHas nuddys3us B OmomemOpanax ot o0braHON auddy3un’?
8.  Kakue MeTo/bl HCTIONB3YIOTCA IS U3yYSHHS OMOIOTMYeCKHX MeMOpaH?




2. Kakoii MeMOpaHHBII MTPOLIECC UCTIONB3YETCS ISl CTEPHIIN3AUNA BOIBI?

MUKpogurompayus
yasmpagunvmpayus
0OpamHulli OCMOC

3. MeMOpans! AJ11 00paTHOTO 0OcMOca M YIbTpaQUIbTPAILIIU UMEIOT CTPYKTYPY:

O0OHOCTIOUHYIO
08YXCILOUHYIO
MpexclotuHYI0

4. Kakue MeMOpaHbl UCTIONB3YIOTCS IS M1a3mMadepesa:

VibmpaguibmpayuonHvle
obpamuoocmomuieckue
UOHOOOMeEHHbLEe
mpeKogvle

5. Kakue MeMOpaHbI HCTIONB3YIOTCS B alllapaTe «UCKYCCTBEHHASI TOYKa»!

o hpwbdNPRE

No

10.

YIbmpagpuibmpayuonHvle
obpamuoocmomuyeckue
UoHoOOMeHHble
mpeKogule

Bomnpocekl 1151 yCTHOT0 onpoca mo remMe «JJeKTpoMeMOpaHHbIe MPOLECChI»
KakoBbI criocoObI 1osryueHust HOHOOOMEHHBIX MeMOpaH?
Kakune hu3nko-xumMu4ecKkrne CBONCTBa MOHOOOMEHHBIX MEMOpaH BbI 3HAaeTE?
Kakwue ¢puznyeckre METOAbI HCIIONB3YIOTCS Ul U3YUEHHsI CTPYKTYpBl MeMOpan?
Kaknmu MeTonamu orpesesnsieTcs yAenbHas 3IeKTPOIPOBOHOCTh HOHOOOMEHHBIX
memOpan?
Kax snexrpoTpaHcriopTHBIE CBOIICTBA MEMOpaH N3MEHSIOTCS B 3aBUCHMOCTH OT
KOHIICHTPALMU pacTBopa?
Kaxoit mporiecc Ha3bpIBa€TCsI JEKTPOTHATHIOM ?
Kak onTuMu3npoBaTh Npouecc 3MeKTPOIHATU3HOTO MOTYUYSHUs JeNOHU30BAaHHON 1
anMPOTeHHOMN BOJBI?
Kakoii anexTpoMeMOpaHHbIi MPOLIECC UCTIONB3YETCS IPU YMSATUCHUH BObI JUIS
remoauanusa’?
Kakne memOpaHbl HCIIOTIB3YIOTCS AJ1i MEMOPAaHHOTO AJIEKTPOIHU3a?
Yem oTamyaeTcsi KOHIEHTPAIIMOHHAS MOspu3ays B 0apoMeMOpaHHON 1
3NIEKTpOMEMOpPaHHOM cucteme?

KoHTpoJibHBIE BONIPOCHI K J1a00paTOPHBIM padoTam

Jlabopamopnas paboma Nel

1. KakoBbl OCHOBHBIE (YHKIIUM MEMOpaH B KUBBIX OPTaHU3MaXx ?

2. KakoB xumHuueckuii cocraB buomeMOpan?

3. Kakyto Tonmuny umeet OuciIoiHas TunuHas MeMOopaHa?

4. Kakue MeToabl UCCIIeOBaHUS OMOIOTUYECKUX MEMOpaH BhI 33HaETE?
5. Kakue n3BecTHBI MOJIeT OMOTIOTHYECKHX MeMOpaH?

Jlabopamopuas paboma Ne2-5

1. Kaxoii 6apoMeMOpaHHBIi Mpoliecc MPOBOIUTCS MPHU HAHOOJIBIIIEM JaBICHUN?

2. Kakyro cTpykTypy UMEIOT MeMOpaHsbI Jij1s 00paTHOTO OCMOCa U YIbTpadiIbTpaun?
3. Kakue Tunbsl MeMOpaHHBIX MOJTyJIeH BbI 3HaeTe?

4. B xakux pexumMax paboTaroT MEMOpaHHBIC MOITYJIH ?

5. Kakue npubopbl KOHTPOTUPYIOT HOPMAIBHYIO pabOTy «WCKYCCTBEHHOU MOYKU»?



Jlabopamopnas paboma No6-8

1. Kakue TpeOoBaHMs MPEIBABISIOT K HOHOOOMEHHBIM MeMOpaHaM?

2. YeM 3/I€KTPOJNATIN3 OTJIIMYAETCS OT MEMOPAaHHOTO AJIEKTPOIN3a?

3. Kakne memMOpaHbl MPUMEHSIOTCS B MPOIIECCaX MEMOPAHHOTO AJIEKTPOIH3a?

4. Yto Takoe npeAeabHbIi 1upy3HOHHBIN TOK B 2JIEKTPOMEMOpaHHOU crcTeMe?
5. Yro sBHIseTCA KPUTEPUEM CEJIEKTUBHOCTH MEMOpaH?

3a4ueTHO-IK3aMEHAIMOHHbIE MAaTePHATIbI Uil HMPOMEKYTOYHOH  ATTeCTANHH
(3x3amen/3auer)

1. Cnucok éonpocoe ona nodzomoexu K 3auemy

Knaccudukamms memOpaH.

Buonornueckue memOpanbl. OCHOBHBIE (YHKIIMU MEMOpPaH B )KUBBIX OpraHU3Max.

XUMHYECKUI cOCTaB OMOJIOTMUYECKUX MEMOpAH U METO/IbI UX UCCIIEIOBAHMUS.

MonenbHble IPEACTAaBICHUS O CTPYKTYPE KICTOUHBIX MEMOpaH.

SIBnenus nepeHoca B MEMOpaHHBIX cUCTeMax. MexaHu3M MeMOpaHHOTO pa3fiesieHusl.

Bapomembpannsbie mporeccbl. MUKpopHIbTpanus.

VYasTpadunsTparys 1 oOpaTHBIM 0OCMOC.

MemOpansbl 11 yapTpaduiIbTpauyd 1 00paTHOTO 0CMOca.

Tunbl MeMOpaHHBIX MoTyJiel. PesxuMbl paboTHI.

10 I'emonuanus nsst OUUCTKU KPOBU. ATIapaT «MCKyCCTBEHHAs! TOUKa».

11. MemOpaHHbI# T1a3MODUITBTD.

12. 3nexTpoMeMOpaHHbBIE MTPOLECCHI. DIEKTPOAUAIHNS.

13. MornooOMeHHBIE MEMOpaHBI: CIOCOOBI IMTOTyYEHUS.

14.CtpykTypa HOHOOOMEHHBIX MEMOpaH.

15. ®u3uKo-XMMUYECKUE U AIEKTPOTPAHCIIOPTHHIE CBONCTBA HOHOOOMEHHBIX MEMOpaH
(oOMeHHast eMKOCTb, yJelIbHast AJIEKTPOIIPOBOIHOCTh, TU(PPy3nOHHAS U
JIEKTPOOCMOTHYECKAS POHUIIAEMOCTb, BOJIbTAMIIEPHAS XapaKTePUCTHKA. )

16. DnexTpomMeMOpaHHass TEXHOJIOTHS MOJIYUYSHHs JEMOHU30BAHHOM U aliipPOT€HHOM BOJIBI.

17.MemOpaHHBIH AJIEKTPOIN3. Y MATYECHUE BOIBI IS TEMOIHAIIA3A METOJIOM MEMOPAHHOTO
AIIEKTPOIIH3A.

18. Ouncrka KOJIJIOUIHBIX PAaCTBOPOB OMOIOTMUECKU-aKTUBHBIX BEIIECTB U JIEKAPCTBEHHBIX
IpenapaToB OT MUHEPAIbHBIX PUMECEN METOI0M JTHAIIN3A.

19. KonnentparmoHHas moJisipu3anusi B MEMOPaHHBIX CUCTEMAX.

20. Crioco6b1 00pb0BI C KOHIIEHTPALIMOHHOM MOJIIpU3alnei.

CoNoOoO~wWNE

Kpurtepun oneHuBanus pe3yjibTaToB 00y4eHHs

Kputepuu oneHuBanus o 3a4eTy:

- OLIEHKA «3a4YTEeHO». CTYACHT BIAJCET TCOPECTUICCKUMH 3HAHUSAMU I10 JTAaHHOMY pa3lely, 3HaeT
KJIACCU(PHUKAIIMIO MPUPOJHBIX BOJ, METOIbI OICHKH KauyeCTBa BObI, OCHOBHBIC IIPOICCCHI M aIllapaThl
BOJIOTIOATOTOBKH, JOIyCKAET HE3HAYUTEIBHBIE OIMUOKH, CTYIEHT YMEeT NPABHWIBHO OOBICHSATH
AKCIICPUMEHTAIBHEIC JAHHBIE C TPUMEHEHUEM TEOPETUICCKHX TPEACTABIICHHIA.

- OLIEHKAa «HE 3a4YTEHO0». MAaTcpHal HEC YCBOCH MM YCBOCH YaCTHYHO, CTYACHT 3aTPYyIAHSACTCS B
OIMUCaHNKU METOJ0B OIICHKH Ka4y€CTBA BOJABI, HC MOXET IMPUBECTU IIPUMEPHI CIIOCOOOB OYHMCTKHU BOJbI OT
Pa3INYHBIX HpHMCCCfI, 3aTPpyAHACTCA MPUBCECTU IPUMCEPBI CII0CO00B YMATUCHUSA BOABI.

OueHouHble CpencTBa Uil MHBAJIUAOB U JIMI] C OTPAHUYECHHBIMU BO3MOXXHOCTSIMH
3JI0pOBBSI BEIOUPAIOTCS C YUETOM MX MHANBUAYAIbHBIX MCUXO()U3MUECKUX OCOOCHHOCTEH.

— Tpu HEOOXOOUMOCTH WHBAIHIAM U JIMIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBBS IPEIOCTABIISAETCS JOMOJHUTEIBHOE BpeMs JUIs TOATOTOBKH OTBETa HA HK3aMEHE;



— [IpU TPOBEJICHUH NPOLEAYPHI OIICHUBAHUS PE3yIbTaTOB O0YyUCHHsI MHBAJINIIOB M JIULL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 30POBBSI IIPEAYCMATPUBACTCSI UCTIOIH30BAHNE TEXHUYECKUX
CpCacCTB, HGO6XOI[I/IMBIX UM B CBA3HU C UX NHAWBUAYAJIbHBIMU OCOGGHHOCT}IMI/I;

— IIpY HEOOXOAUMOCTH ISl 00YUAIOIINXCSI C OTPAHMYCHHBIMHA BO3MOXKHOCTSIMHU 3/T0OPOBBSI
U HWHBAJIKWIOB Hponcaypa OLCHUBAHHUA PC3YJIbTATOB 06yLIeHI/I$I II0 AUCHUIIJIIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[Ipouienypa oleHUBaHUs PE3yabTATOB OOYYCHHS] MHBAIUIOB U JIMI] C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMUA 37I0pOBbsSI 10 JUCHUIUIMHE (MOIYJII0) TMpeIycMaTpHBaeT MPEIOCTaBICHUE
uHpopmanuu B (opMax, aganTUPOBAHHBIX K OrPAaHUUYEHHUSIM HMX 370POBbS U BOCIPHUSATHA
nHpopmanuu:

JUist L ¢ HapyIIEeHUsIMU 3PEHUS!

— B IIe4aTHOM popMe YBETUYCHHBIM MIPUPTOM,

— B popMe IEKTPOHHOTO TOKYMEHTA.

JUsist U1 ¢ HApYIIEHHUSIMH CITyXa!

— B meuaTHoi (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JList jin ¢ HapyIeHUssMU OIIOPHO-ABUIaTEIbHOIO alapara:

— B mIeyaTHoOu (opme,

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JIaHHBII TIEpeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

5. [lepeyeHb yueOHOM JUTEPATYPHI, HHPOPMANMOHHBIX PECYPCOB M TEXHOJIOTHiA
5.1. YueOHas quteparypa

1. Kononenko, H.A. MeMOpaHHbIe TpoIlecChl B MenuinHe: ydeOHoe mocobue. KpacHomap:
Ky6anckuii roc. yu-t, 2021. - 10@Q.

2. MemOpansl 1 MemOpanuble TexHonoruu / OtB. pen. A.b. Spocnasues. M.: Hay4nsiii mup,
2013. — 612. http://biblioclub.ru/index.php?page=book red&id=388&sr=1

3. Kononenko H.A., Jlemuna O.A., Jloza H.B., ®amuna N.B., lllkupckas C.A. MemOpanHas
anekTpoxumMus: yaeoHoe nmocodue. Kpacnonap: Kybanckuii rocynusepcuret, 2017. - 29Q.

5.2. Ilepuoanyeckas JuTepaTypa

1. MemOpanbl u MeMOpaHHBIE TEXHOJOTHH - POCCUMCKWN HAyYHBIH >KypHaI,
NyOJIMKYIOIIMKA CTaTbU MO OCHOBHBIM IpOOJieMaM IOJIy4eHHUS M HCCIeOBaHHA MeMOpaH H
pPa3BUTHS BAKHEWINIMX  HaNpaBleHWH MEeMOpaHHBIX TEXHOJOTHMH, B TOM 4YHCIE H©
BOJIOTIOJITOTOBKH.

2. XKypHan ¢Qusnueckoi XUMHH — OJWMH W3 KPYHMHEHIIMX POCCUMCKUX HAYYHBIX
KYPHAJIOB, OTPAKAIOUIMX OCHOBHBIC HAMPABJICHUS PA3BUTHUA XUMHHM, MyOIMKYIOIMNA paboThI,
MOCBSIIEHHBIE aKTyaJbHBIM OOIIKMM BOIPOCAM XUMHUHU U MpoOsieMaM, BOZHUKAIONIMM Ha CTHIKE
PA3JINYHBIX Pa3aCiIoOB XUMUHU, a TAKIKC HA I'PaHUlaX XUMHUU U CMCIKHBIX C Hell HayK.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€e COBpeMeHHble Mpo(eccCHOHATbHBIE 0a3bl
JAHHBIX U I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHbBIC CUCTEMBbI

DJ1eKTPOHHO-0ubH0TeuHbIe cucTeMbl (IBC):

1. 9BC GOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. BDBC «BOOK.ru»https://www.book.ru

4. 9BC «ZNANIUM.COM» www.znanium.com

5. BBC «JIAHb» https://e.lanbook.com

IIpodeccuonaibubie 6a3b1 JAHHBIX:

1. Web of Science (WoS)ttp://webofscience.com/

2. Scopushttp://www.scopus.com/




ScienceDirectvww.sciencedirect.com
XKypuansr uzgareascrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudauorexa (HOB) http://www.elibrary.ru/
6. IlosHOTEKCTOBBIE apXMBBI BEAYIIUX 3alaHBIX HAYYHBIX KYypHAJIOB Ha Poccuiickoi
miatdopMme HaydHbIX xypHaaoB HOMKOH http://archive.neicon.ru
7. HamumonanpHas 3ieKTpoHHass OuOaHOTeKa (HOCTYN K DJIEKTPOHHOW OHOIHOTEKE
nuccepraiuii Poccuiickoit rocynapcrsennoi oubimoreku (PI'B) https://rusneb.ru/
8. DnexrponHas koymekmus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate#action
9. Springer Journalsttps://link.springer.com/
10. Nature Journalsttps://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sourcesygeriprotocols
12. Springer Materialshitp://materials.springer.com/
13. Springer eBooks https://link.springer.com/
Pecypcol cB00OOAHOTO J0CTYNA:
1. AwmepukaHcKas naTeHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/
2. TlomHble TEKCTHI KaHAACKUX auccepraruii hitp://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.r)f
4. HWnadopmanuronHas cuctema "EquHOe OKHO TOCTyIa K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/
5. Enunas komnekius nudpoBeIx 00pazoBaTeabHBIX pecypcos http://school-
collection.edu.rul/

ok w

CoOcTBeHHBIE YJIEKTPOHHBIE 00pa3oBaTe/bHbIe U HH(POPMaIHOHHBIE pecypChl

KyoI'Vy:

1. Cpena moaysbHOro nuHamuueckoro odyuenus http://moodle.kubsu.ru

2. ba3za y4eOHBIX MJIaHOB, y4€OHO-METOINYECKUX KOMILIEKCOB, IMMyOJIMKAIIUN 1
xoHpepenmmii http://mschool.kubsu.ru/

3. bubmuoreka nHGpOPMAIMOHHBIX pecypcoB Kadeapsl HH()OPMAITMOHHBIX
oOpasoBaTenbHbIX TexHoorui http://mschool.kubsu.tu

4. DnextponHblii apxuB qokymeHToB KyoI'Y _hitp://docspace.kubsu.ru/

6. Meroauyeckue yKa3aHHfl [Jsl O0YYAIOIIMXCS 10 OCBOCHHI) JTUCIHUILINHBI
(MomyJis)

YcnenrHoe u3y4eHne TUCHUILTNHBI «MeMOpaHHbIe MPOLECCH B MEAUIIMHE». TpeOyeT oT
CTYJIEHTOB PETYJSPHOTO MOCEUIECHUS JEeKUWH, BBIMOJHEHUS TECTOBBIX IMPOBEPOUYHBIX pPAdOT,
BBITIOJTHEHUS M 3alIUTHI J1a00paTOPHBIX pabOT, O3HAKOMIICHUSI ¢ OCHOBHOUM U JIOTIOJTHUTEIHHON
PEKOMEHTyeMOM JIUTEePaTypOu.

[Ipu 1OArOTOBKE K JIEKIIMOHHOMY 3aHATHUIO CTYJIEHTaM PEKOMEH/IYeTCsl:

1) npocMOTpeTh 3amucH TPEAbIAYIIECH JCKIMA W BOCCTAHOBUTh B TAMSATH paHee
W3Y4YEHHBIN MaTepual,

2) Gersio MPOCMOTPETh MAaTE€pUaN MPEACTOAIICH JISKIMH, C HENbI0 JIYYIIero YCBOCHUS
HOBOT'O MaTepuaa,

3) caMOCTOsTEIBHO MPOPadOTaTh OTACIbHBIC (YPArMEHTHI TEMbI MPOILION JCKIMH, eCITH
3TO HEOOXOMMO.

[Ipy KOHCHEKTHMPOBAaHWM JIEKIMOHHOTO MaTepuaia CTYJAEHTaM HYKHO CTPEMHTHCS
KpaTKO, CXEMAaTH4YHO, MOCIEAOBATEeIbHO W JIOTHYHO (PUKCUPOBATH OCHOBHBIC IOJIOKEHUS,
BBIBOJIbI, 0000111eHUsI U (POPMYITUPOBKH, HE MBITASCH 3alKMCaTh BECh MPENOIaBaeMblil MaTepHa
JOCJIOBHO.

[Ipu MOATrOTOBKE K JIaOOPAaTOPHOMY 3aHSATHIO PEKOMEHIYETCS:

1) BHUMATEIBHO H3YYHUTh MaTEpUan MPEACTOSIIEH pabOThl W COCTaBUTh ILUIAH €¢
BBIIIOJIHEHHS,




2) yZenuTh MOBBIIICHHOS BHUMAHUE YKCIIEPHUMEHTAIBHBIM OCOOCHHOCTSIM MPEACTOSIICH
paboThl (MCIOIBb3YeMbIM PEAKTHBAM M 000PYIOBAHHUIO, & TAKIKE TEXHUKE PA0OTHI C HUMH);

Beimonuate naboparopHylo paboTy HEOO0XOAMMO aKKypaTHO U IOCIIEA0BATENbHO,
OTpakasi BCE €€ OCHOBHBIC JTambl B JIA0OpaTOpPHOM JKypHaie. JlIs ycHemrHoW 3aIluThl
nabopaTopHOil paboOThl HEOOXOIUMO TIIATEIBHO M3YYHUTh JICKIIMOHHBIA M, €CIH 3TO
HE00XO0IMMO, JOTOTHUTEIBHBIN TEOPETHUECKUI MaTepral 1Mo TeMe padoThl, a TAK)Ke MPABHIBLHO
3aMOJIHUTH JIA0OPAaTOPHBIA JKypHAJ, ClElNaB BCe HEOOXOIMMBbIE pacyeThl U Cc(hOpPMYIHPOBAB
BBIBOJIBI 110 TIPOJICJIAHHON padoTe.

BrimonHnenue nabopaTopHbIx padoT

JlaGopaTopHbIe pabOTHI BBIMOJHAIOTCS 00yYarOMIMMHUCS B MabIX rpymnmnax (00bryHO 2-3
4ejoBeka). B Hauanme Kypca MpPOBOAMTCS WHCTPYKTaX IO TEXHHKE O€30MacHOCTH paboThI B
XUMUYECKOW J1abopaTOpud M COCTaBIsETCS TpaduK BBIMOJHEHUS Ja0OpPATOPHBIX padoT.
Brimonnenue nabopaTopHoii pabOThI BKIIOYAET B ce0sI CIETYIOIIUE TAlbI:

1) moArOTOBHUTENBHBIIH ATAll (CaMOCTOSITEIbHAS PaboTa CTY/IEHTOB);

2) monyueHHe JONYCKa K BBIMOJHCHUIO SKCIICPUMEHTAIBHOW YacTH J1abopaTopHOM
paboTsl (KOHTaKTHasi paboTa ¢ MpernoIaBaTeieM KaKa0i MaJloi IPyIIb);

3) BBINOJHEHUE AKCIEPHUMEHTAIBHOW YacTh J1abopaTopHON padOTHl IMOJ KOHTPOJIEM
nperno/IaBaTers,

4) aHanmM3 MOJYYEHHBIX PEe3yJIbTaTOB, ()OPMYIUPOBKA BHIBOJIA U IMOJITOTOBKA K 3aIIUTE
71a00paTOpHO paboThl (MOXKET BBITIOIHATHCS KaK CAMOCTOSITEIbHAS paboTa CTy/IeHTa A0Ma, U
0]l KOHTPOJIEM MpenojaBareisi B TEUEHHUE BPEMEHH, BBIICIEHHOIO Ha Ja0opaTopHbIe pabOThI
WK B XOJI¢ HHON KOHTAKTHON pabOTHI C MPEMoIaBaTeIeM);

5) 3ammra naboparopHoi paboThl (KOHTaKTHas padoTa ¢ MPeroiaBaTeieM).

[Tocie BBITTOTHEHUST BCEX 3TUX ATAIOB JIAOOpaTopHasi paboTa CUNTACTCS BHIMTOJHEHHOH.

IloaroroBuTENBLHBIN 3TAN

[lepen 3amsTmeM oOydaromMMcs HEOOXOAWMO TOATOTOBHTCS K  BBITIOJHEHHUIO
naboparopHoit  paboTel. TeopeTudeckas TMOATOTOBKA HEOOXOoAWMa IS MPOBEACHUS
IKCIEPUMEHTA U JIOJDKHA TPOBOJUTHCS OOYUAIONIMMUCS B MOPSIKE CAMOCTOSITEILHONW PadOTHI.
Ee crnenyer HaumHaTh BHUMATEIbHBIM pa30OpOM pYKOBOACTBA K JabopaTopHOil paboTe.
Teoperndeckass TOArOTOBKA 3aBEPINACTCS IPEIBAPUTEIBHBIM COCTAaBJICHHEM OTYeTa B
71a00paTOPHOM KypHAJIE CO CIEAYIOIIUM TOPSIKOM 3aruceii:

HazBanue paboThbI.

[enb paboTHI.

ObopynoBanue.

Xon paboThl, KOTOPBI B TOM YHMCII€ BKJIIOYAET PUCYHKH, CXEMBI, TaOJIUIbl, OCHOBHBIC
(GOopMyNBI JUIS OINpENeNIeHUs] BEIUYMH, a TakKe pacdeTHble (OPMYIBl UIsl ONPEICICHUS
MOTPEIIHOCTEN U3MEPSAEMBIX BEJTMUNH.

IMosy4yeHnne 10MycKa K BHINOJHEHUIO IKCIIEPUMEHTAIBHOI YacTH J1a00paTOPHOM
padoTsbI

[Ipuctymas k maGopaTopHbBIM paboTaMm, HEOOXOIUMO TOIYYUTH Yy JJabopaHTa TPUOOPHI,
TpeOyemble il BBINOJHEHUS paboThl. Pa3zo0Oparhcsi B Ha3sHAUYCHHM MaTEpUAIOB, XUMHUYECKOM
1OCyIbl, PUOOPOB W TIPUHAIJICIKHOCTEH B COOTBETCTBUM C HMX TEXHHYECKUMH JTaHHBIMH.
[TomyunTh HOMYCK K BBIMOJHEHHUIO JIAOOpaTOpHOU paboThl y mpernoaaBaTens. Jlomyck CTYIeHTHI
NOJYy4YaloT B pe3yibTaTe YCTHOTO OINpOca MperojaBaTesieM O TOPSAKE BBITOTHCHHS
AKCIIEPUMEHTA, IIPEyCMOTPEHHOTO TaHHOW Tab0paTOpHOI paboTOii.

BbinoJiHeHHe IKCIIEPUMEHTAJIBHON YacTH J1A00pPaTOPHOM padoThI MOJ KOHTPOJIEM
npenoaaBaTes

3aTemM 00y4aromuecs: BBHITONTHSIIOT KCIEPUMEHTAIBHBIN ATan J1JabopaTOpHOW pabOTHI, B
X0JIe KOTOPOTO 3alMChIBAIOTCS BCE M3MEPEHHBIC BEIMYMHBI C 00s3aTEIbHBIM YKa3aHHEM HUX
pa3MepHOCTH B JIaOOpaTOpHBIN XypHal. He momyckaercsi MCHOJIb30BaHHE YEPHOBHKOB I
3aNMCH IKCNEPUMEHTAIBHBIX JAHHBIX, 3alUCh KapaHJAAlIOM U MHbIe CNOCO0BI, Jalolue
BO3MOKHOCTh KOPPEKTHPOBKH MOJYYEeHHBIX Pe3yJabTaToB. B ciydae, ecim B METOANYECKHX



yKa3zaHUsAX K JabopaTopHOil pa®oTe mpeUIoKeHbl TaOauIbl WM [MAOJOH A 3amucH
9KCIIEPUMEHTANBHBIX JTAHHBIX, TO 3aMOJHAIOTCA 3TU TaONHUbl WM mabiaoH. B mHOM ciydae
3aIMCh SKCIIEPUMEHTAIBHBIX TAaHHBIX JEJAeTCs CTYIEHTOM B IPOU3BOIBHOM (opme.

[To okoHYaHUM BBHITIOJHEHHS 3KCIIEPUMEHTA CTYIEHTHI TOJKHBI IPUBECTH CBOE pabodee
MECTO B MOPSAZOK M BBIMBITh UCIIONIB3YEMYIO XUMUYECKYI0 rocyay. Ilocie atoro pabouee mecto
claeTcs IMpernojaBaTeNio WiIM JabOpaHTy M B J1a0OpaTOpPHBIM >KypHad CTYAEHTa CTaBUTCS
OTMETKA O BBIMOJHEHUU KCIEPUMEHTANIBbHOM yacTu Ja00opaTOpHON paboThl ¢ 00s3aTeNbHBIM
yYKa3aHHUEM JaThl €€ BBIITOJIHEHUS.

AHAaJIU3 NOJy4YeHHBIX Pe3yabTaTOB U (pOPMY.THPOBKA BHIBO/I0B

MoskeT BBIIOJTHATHCS KaK CaMOCTOSTeIbHas padoTa CTyAeHTa JOMa, WIH MO KOHTPOJIEM
IpernoiaBaTess B TeUeHHE BPEMEHH, BBIJICIIEHHOTO Ha JIabopaTopHbIe pabOTHl UM B X0/1€ MHOM
KOHTakTHOW paboThl ¢ mpenonaBareneM. CTyAEHTHI TOJKHBI BBIMOJIHUTH BCE HEOOXOIUMBIE
pacueTsl COIJIACHO METOJMYECKMM YyKa3aHHWSIM K BBIIOJHEHHIO JIabOpaTOpHBIX paboT. B
71a00paTOPHOM >KypHaJle MPHUBOJIATCS BCe HEOOXOTUMBIE pacyeThl C yKa3aHHEM pa3MepHOCTEn
NOJYYCHHBIX BEJIUYMH, a TaK)Ke BCEe TpaQUKd U PUCYHKH B COOTBETCTBHM C TpeOOBaHUs
71a00paTOPHOTO MPAKTHKYMA.

B cnyuae, ecnmu B xozne nabopaTopHOi pabOThI UMEET MECTO MPOTEKAHWE XMMHUYECKUX
peakuuid, Bce OHM JAOJDKHBI OBITH 3alMCaHbl B JJAOOPAaTOPHOM JKypHajie B MOJIEKYJISIPHOM,
MIOJTHOM HOHHOM M COKpPAIIEeHHOM MOHHOM BHJIE.

Jlanee Ha OCHOBAHMHM TMOJYYEHHBIX PE3YJIbTATOB CTYACHTHI IOJKHBI CHOPMYITHPOBATH U
3amucaTth BBIBOJ, KOTOPBIH JOJDKEH OBITh COTJIACOBAH C 3asBICHHBIMH IEISAMU W/WIH 3a1a4aMu
nabopaTopHOi paboThl. BwiBom 1MoDKeH coiepkaTh  HEOOXOIMMYIO  KOJWYECTBEHHYIO
UH(POPMALIUIO.

[Ipy moaroToBkKe K 3amuTe Ja0OPAaTOpPHOW pabOThl HEOOXOJUMO OTBETHTH Ha
IPEUIOKEHHBIE KOHTPOJBHBIE BOIPOCH], KOTOPbIE HMMEIOTCS TOCNIE KaXIOH J1abopaTopHOM
pabotel. Ocoboe BHMMaHHE B XOJ€ TCOPETHYECKON MOATOTOBKH JOJDKHO OBITH OOpalieHo Ha
NOHUMaHNe (U3NYECKOW CYIIHOCTH TMporecca(oB) H3Mydaromuxcs B Xoxe padotel. s
CaMOKOHTPOJISI B KaXIoW paboTe MpHUBEAECHbI KOHTPOJIbHBIE BOINPOCH], Ha KOTOpBIE
oOyyaromuiicst 00s13aH 1aTh YeTKHE, IPAaBUIbHbBIC OTBETHI.

3ammra 1a00paTOpHOA padboThI

3amura 7a00paTOPHBIX PadOT MPOUCXOIUT B BUAE COOECEIOBAHMUS C MPEIOIaBaTeIeM 110
nabopaTopHoi paboTe ¢ 00s13aTeTpHON MPOBEPKOW IperoiaBaresieM J1abopaTOpHOTO >KypHaia
cTyaeHTa. Jlis ycmemHoi 3ammThl J1a0opaTopHOM pabOThl CTYIEHT JOJDKEH HPEIOCTaBHTH
1ab0opaToOpHbI KypHal, O(QOPMIIEHHBI B COOTBETCTBHHM C YCTaHOBJIEHHBIMH TPEeOOBaHHIMH,
BKJII0YAsl HAJIMUYME OTMETKU O BBIMOJIHEHUH SKCIIEPUMEHTAIbHON YyacTu paboTsl. B xone ycTHol
Oecenpl C MpenojaBaTelieM CTYACHT JIOJDKEH IMPOJEMOHCTPUpPOBATh 3HAHME IeNiel U 3adad
BBITIOJTHEHHONH paboThl, 3aKOHOB, KOTOpBIC JIE)KAT B OCHOBE HAOIIOMAEMBIX B X0n€ pPabOThI
SBJICHUH, MIPOJEMOHCTPUPOBATh YMEHHE aHAIM3UPOBAThH MOJIYYEHHYI0 MHGOpPMAIUIO U JeNaTh
Ha €e OCHOBE BBIBOJBI. B 3TOM cityuae B 1a00paTOpHOM KypHalle Ha COOTBETCTBYIOIEH padoTe
CTaBUTCS MTOMETKA <3auTE€HO», POCIHCH MPENoaaBaress, NPUHIBIIET0 padoTy, U JaTa 3allUThl
pabotsl. Ilocne sToro maboparopHast paboTa cuMTaeTcsl BBIIOJHEHHOH. Jlomyckaercs: 3amuTa
71a00paTOpHBIX PabOT MHAMBUAYAIBHO WM B COCTaBE MAJIbIX TPYII 00Yy4aIOIIUXCsl, COBMECTHO
BBITOJIHSBIINX JIaHHYIO paboTYy.

CamocrosiTennpHass paboTa HapsALy C ayJIUTOPHOM TPEACTABISIET OAHY M3 BaKHEUIINX
¢dopm yueGHOTO mporecca. CamocTosATeNbHAs paboTa — 3TO MJIaHUpyeMmasi paboTa CTYIEHTOB,
BBITMOJIHSAEMAs 0 33/JIaHUI0 U TPU METOJUYECKOM PYKOBOJICTBE MperojaBaress, HO 0e3 ero
HernocpeacTBeHHoro yvactus. CamocrosiTenbHass paboTa IpenHa3HaueHAa HE TOJIBKO JUIA
OBJIaJICHUS TIPEJCTABICHHON AUCHUIUIMHON, HO U /Ui (OPMHUPOBAHUS HABBIKOB pabOTHI BOOOIIIE,
B y4eOHOU, Hay4yHOU, MpOo(ecCHOHAIBHON IESATeNbHOCTH, CIIOCOOHOCTH NMpPUHUMATh Ha cels
OTBETCTBEHHOCTh, CAMOCTOSITEIbHO pelIaTh BO3HMKAIOUINE MPOOJIEeMbl, HAXOIUTh MpPaBUIIbHBIC
peIIeHus U T.JI.



B ocBoeHun AMCHUIUIMHBI MHBATUJIAMU U JULAMU C OFPAHMYEHHBIMU BO3MOXHOCTSIMU
37I0POBbsSI OOJIBIIIOE 3HAYCHHE HMMEET WHIUBHIyaibHas ydeOHass pabora (KOHCYJIbTAIlMH) —
JIOTIOJTHUTEILHOE pa3bsiCHEHNE Y4eOHOr0 MaTepuara.

WuauBuayanbHble KOHCYJIbTAlMM 1O TPEAMETY SBISIOTCA BaXKHBIM  (PAKTOpPOM,
CIOCOOCTBYIOUIMM MHIWBUAYAIN3ALUU OOYUYEHUS U YCTAHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy TNpernoaaBaTesieM W o00yJarollMMCS WHBAJIWIOM WM JIUIOM C OrPaHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBbSI.

7. MaTepunajibHO-TeXHHYECKOE oDecnedeHue Mo TUCHUIInHe (MOIY.II0)

HaumeHnoBaHue crienuaibHbIX OCHAIIEHHOCTh CHEIUATBHBIX [epedeHpb TUIEH3UOHHOTO
TIOMEIEHUN TTOMEIIEHU MIPOrPaMMHOTO OOECTICUCHUS

VYuebOHble ayJUTOPHH it | MeGens: yueOnast MeGelb Microsoft Windows;
NPOBEJEHUS 3aHATHI JekinoHHoro | Texuuueckue cpencra oOyuenus: | Microsoft Office
THUIA 9KpaH, MPOEKTOP, KOMIIBIOTEP
VYuebOHsle ayJUTOPHH it | MeGens: yueOnas MeGelnb Microsoft Windows;
MPOBEIEHUS IPYIIIOBBIX u | Texunueckue cpeacTea o0yuenus: | Microsoft Office
WHIUBUIYAIBHBIX  KOHCYIBTAIUH, | 9KpaH, IPOEKTOP, KOMIBIOTEP
TEKYIIETO KOHTPOJIS "
MPOMEXYTOYHOMN aTTECTAIUH
YueOHbIe ayIUTOpHU s | Mebenb: yueOHas meOeIb Microsoft Windows;
MPOBEACHUS J1abOpaToOpHBIX paboT | TexHu4eckue cpecTBa OOyICHUS: Microsoft Office
(aym. 345C u 139C) HNEePEHOCHOE MyJIbTUMEIUHHOE

o00opyaoBaHue (HOyTOYK,

HOPOEKTOP)

O6opymoBaHHe:

CTICIIHATN3UPOBaHHAS

nabopatopHas  Me0Oenb  (CTOJIBI,
CTyJIbsl, WIKA(BI JUIA PEAKTHBOB U
000pyn0BaHus, BBITSKHBIE
mKkadsl), CpPEACTBA  IOXKApHOU
0€e30MacHOCTH M OKa3aHHs MepBOi

MEIUIUHCKON IIOMOILIH,
XAMUYecKast nocyaa u
000pyI0BaHUE, CYIIMIBHBINA MIKaQ,
JNEKTPOIUIUTKA — 2 IIT., BECHI
nabopatopueie — 1 1T, Bechl

AHATUTHYCCKHE — 2 IIT, TEPMOCTAT
BO3MyImHBIA — 1 T, noHomep-pH-
METp — 3T, MEIIAJKH MarHUTHBIC
— 3 mT., W3MEpUTEIh MMMHTAHCA
E7-21 — 4 wmT, UCTOYHUK TOKa
umnynbcHeid  b5-50 — 3 T,
KOHITyKTOMETP - 1 LT,
MYJIETUMETPBI YHUBEpCaJbHbIE
HACTOJIHBIE — 5 1IOT, IIeHKep
nabopatopusiii — 2 mrr; [1K-3 mr.,
XMUMHUYECKHE PEAKTHBBI.

Jns  camocTosiTensHOW — paboThl  OOydYaroOUIMXCS — HPEAYCMOTPEHBI  MMOMEUICHHS,
YKOMIUICKTOBAaHHBIE CIIEIIHATN3UPOBAHHON MeOEeIIbI0, OCHAIIICHHBIE KOMITBIOTEPHOW TEXHUKOW C
BO3MOXKHOCTBIO MOJKIIOUYCHUS K ceTh «MHTEepHEeT» U o0ecreueHueM J0CTymna B 3JIEKTPOHHYIO
nH(pOpPMaAITMOHHO-00Pa30BATENBHYIO CPEly YHHBEPCHUTETA.

Haunmenosanue nomereHuit s OcCHAIIEHHOCTH TIOMEIIEHMUH 115t [epeyenn JTUIIEH3HOHHOTO
CaMOCTOSTEIBHON PaboOThI CaMOCTOSTENILHON paboThI NPOrPaMMHOI0 06eCeYeH s
00yJaroImuXxCst 00yJarommxcst
IMoMereHre s CaMOCTOSATENBLHOM | Mebenb: yueGHas Mebeb Microsoft Windows;
paboTel o0y4aromuxcs (unransHbiii | Kommiexkr — cnenumanusuposannoi | Microsoft Office




3an Hay4Ho#t 6HOIHOTEKH)

MeOeNn: KOMITBIOTEPHBIE CTOJIBI

O6opynoBaHHe: KOMITbIOTEepHAS
TEXHHKa C MOOAKIIOYEHHEM K
HH(OPMAITMOHHO-
KOMMYHUKaLMOHHON
«luTepHeT» U OCTYIOM B
JNEKTPOHHYI0  MH(OpPMALMOHHO-
00pa30BaTEIBHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3allny,
BeO-KaMephbl, KOMMYHHUKAI[MOHHOE
o0opynoBanue, oOecreunBarolee
JOCTYl K  CETH  UHTEPHET
(mpoBoaHOE COCTMHCHHUE u
0ecrpoBOIHOE  COCOUHEHHE MO
texHoyorun Wi-Fi)

CETH

ITomenieHue it caMOCTOSATEIIHLHOM
pabotsl o0yuaromuxcs (40Q, 401,
431c, 32%)

Mebenn: yaebHas meOeb
Kommexkt  cnenuann3upoBaHHON
MeOeNn: KOMITbIOTEPHBIE CTOJIBI
O6opynoBaHHe: KOMITbIOTEepHAS
TEXHHKa C MOOAKIIOYEHHEM K
HH(OPMAIMOHHO-
KOMMYHUKAIIHOHHOMN
«/HTEpHET» W JOCTyNmOM B
JNIEKTPOHHYI0  MH(OpMaLNOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3alu,
BeO-KaMepbl, KOMMYHHKAIL[HOHHOE
obopynoBanue, oOecrneynBaroee
JOCTYm K  CETH  HHTEPHET
(mpoBoHOE COEIMHEHNE u
0ecrpoBOHOE  COCJUHEHHE MO
texuonorun Wi-Fi)

CCTH

Microsoft Windows;
Microsoft Office




