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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)
1.1 llean ocBOEHUS TUCHUILIHHDI
enpto ocBoeHust auciUIUMHBL "brodusuka" spisercs (GopMUpOBaHHE Yy CTYISCHTOB
npo¢eCCHOHATLHON KOMIIETEHIIMHA B MPOU3BOJCTBEHHON NEATEIBLHOCTH M MpOIaranjaa 3HaHHA,
HalpaBJIEHHBIX Ha PACLUIMPEHHME IPEJICTaBICHUM O 3HAYeHUM OMOPHU3UKM KAaK HAyKH O
MOJICKYJISIPHBIX M (PU3UKO-XMMHUYECKHX B3aUMOJCHCTBUSAX B OHOJOTMYECKHX CHCTEMax u
MEXaHU3MaX B3aUMOJCHCTBUA OMOJIOTMYECKUX CUCTEM C OKpYXKarolled cpenoi, BIMSHUU
¢u3nueckux (pakTOpoB HA MPOLECCHI KUZHEACATETLHOCTH.
1.2 3agaun AMCHUILIMHBI
3amaun OCBOCHHUS AUCUUIUIMHBI — COPMHUPOBATD y CTYJCHTOB CIIOCOOHOCTD:
— aHAJM3MPOBaTh B3aUMOJICHCTBHE OPraHU3MOB Pa3IMYHBIX BHJOB JAPYr C APYroM U CO
cpenoi OOMTaHus OCPEACTBOM OMKMCAHUS M MOJICIUPOBAaHUS OMO(PU3MUECKIX SBICHUM;
— NPUMEHATh OMOPU3MUECKUE MOAXO0bl M MPUHLMUIBI B pabOTaxX MO0 MOHUTOPUHTY, OLICHKE
COCTOSIHUS OKpY>KaloIlel Cpeibl U OXpaHe OMOpECypCoB;
— BJAJIeHME OCHOBHBIMU (PU3HOJIOIMYECKMMU METOJaMM aHalu3a M OLEHKH COCTOSHUS
JKUBBIX CUCTEM;
— BJIQJICHUSI OCHOBHBIMH THUIIAMU HKCIETUIIMOHHOIO 1 Ja00paTOPHOTr0 000PYA0BAHMS.
1.3 MecTto aucuMiuIinHbI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl
HucuuruinHa «buodusuka» oTHocuTcs K 00s3arenbHOM yacth bioka 1 «AucuuiuimHel
(Momynmn)» ydeOHOro miana. M3ydenuio xypca «buodusnka» MpeamecTByOT AUCHUTUIMHBL,
HEoOXoUMBbIE JUIsl €€ M3ydeHUs, Takue Kak Marematudyeckue mMeronbl B Ouonoruu, Ousmka,
Xumus, Pusnonorus pacrteHud. Marepuansl IUCHMIUIMHBL HCIOJB3YKOTCS CTYACHTaMU B
Hay4YHOH paboTe MpH MOJArOTOBKE BHITYCKHOW KBaJM(UKAMOHHONW pabOThl U KpaiHe Ba)kKHbI B
OCYIIECTBJICHUU MPAKTUYECKON 1A TEIBHOCTH OHOJIOTa.
1.4 Ilepeyenb MIaHMPYyeMbIX Pe3yJbTATOB O0Oy4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrpaMMbl
W3ydenne naHHOM y4yeOHOM JMCUMIUIMHBI HampaBieHO Ha (OpPMHpPOBAHUE Yy
00yJaroNMXCsl CICTYIONUX KOMIETEHIIUN

KOZ[ 1 HAMMCHOBAHUEC I/IH,Z[I/IKaTOPa* PeSyJ’IbTaTH 06y‘IeHI/If{ 10 AUCIUILIINHE

OIIK-1 CriocobGeH NMpHUMEHATh 3HAHHE Pa3HOOOpas3Hsl KMBBIX OOBEKTOB PA3IMYHBIX YPOBHEH OpraHu3alid |
yMeHHue paboTaTh ¢ HUMH B ITOJIEBBIX M JIAOOPATOPHBIX YCIOBUSIX AJISI PEIICHNS] MHHOBALMOHHBIX 33/1a4 B cepe
IpoeCCHOHANBHON AEATEIPHOCTH C IPHUBICYCHUEM IIPH HEOOXOIMMOCTH METOJOB CTPYKTYpHOH Omoioruw,
OnonH(OPMATHKH, MATEMAaTHYECKOTO M MOJIEKYJISIPHOTO MOJICITMPOBAHUS

HOIIK-1.2. IIpumensier B | 3HaeT 0cOOEHHOCTH HAONIOACHUS, UACHTU(DHUKAIINY, KIacCU(DUKAIINU, U
mpoeCCHOHATIBHON  eSITeIbHOCTH KyJTbTUBUPOBAaHUS OUOJNOTUYECKUX OOBEKTOB B MPUPOJHBIX U
METOJIbI HaOmroeHus, | Ja0OPaTOPHBIX YCIOBHX

ueHTHGUKaUY, KiaccuuKkauum, ¥ | YMeeT MpoBOIUTh OHO(pU3HUECKHEe HAOMIOACHHS W IKCIIEPUMEHTH B
KyJbTUBUPOBaHUA  OMOIOTMYECKMX | ;1abOpaTOPHBIX YCIOBHSIX, OLCHUBATH PE3YJIbTAThI

00BEKTOB B OPHUPOIHBIX Hu Bnageer metonamu HabmoneHus1, nAeHTU(OUKAITNY, KiIacCH(PUKAIIH, 1

Ha60paT0pHLIX YCJIOBHAX. KyJbTUBUPOBAaHUS OHMOJIOTHUECKUX OOBEKTOB B TPHUPOJIHBIX |
71a00paTOPHBIX YCIOBHUIX

NOIIK-1.3. Anammzupyer | 3Haer 6nodusnueckre MexaHU3Mbl B3aUMOJICHCTBHS OPraHU3MOB JpYT

B3aUMOJIeliCTBHE OPTaHM3MOB | C JPYTOM M CO cpe/iod oOuTaHus

Pa3IMYHbIX BHJOB JPYT C APYTOM M CO | YMeEET BBIABIATH B3aUMOJEHCTBUE OPraHU3MOB Pa3IHUYHBIX BUIOB APYT

cpenoit oouTaHus. C JpyroM ¥ CO Cpefoil oOOWTaHMS IOCPEICTBOM IPOBEINCHUS

OMO(pU3NIECKUX UCCIICTOBAHHUN

Brnaneer HaBbIKAMU OIIEHKH B3aMMOJECHCTBHS OPTaHU3MOB Pa3IMYHbBIX
BUJIOB APYT C APYTOM H CO CPe0ii OOMTaHMs IIOCPEICTBOM IIPOBEICHHS
OMO(pU3NYCCKUX UCCIICTOBAHHUN

NOIIK-1.4. YyactByer B paborax 1o | 3HaeT NPUHIMIIEI IPUMEHEHUs Ono(U3NUECKUX HAOM0AeHUH B paboTax
MOHUTOPHHTY, OLIGHKE COCTOSIHUSI | [0 MOHHUTOPHHTY, OLIEHKE COCTOSIHUSI OKpY)KaloIleil cpe/bl U OXpaHe
OKpyJKarolied cpeabl H  OxpaHe | OHOpecypcoB.

OMOpeCypCoB. YMeeT nIpoBOIUTH MOHUTOPHHT 10 OMO(GU3NIECKUM TIOKa3aTeNsIM
Braneer HaBbIKAMU OLICHKH COCTOSIHHSI OKpYXKAloIlel cpenbl Mo
O0Mo(hU3MUECKUM TTOKA3aTEISIM




Kon n HanMeHoBaHUE HHIUKATOpa™

Pe3ynbraTel 00y4eHNs IO TUCIUTIIIHE

obopynoBaHne, BKJIIOYas

0e30MacHOCTH

OIIK-2 CmocobeH IIaHUPOBAaTh M IPOBOAUTH OHOJOTHYECKHE SKCIEPUMEHTHI, HCIONB3YS COBPEMEHHOE
(U3NKO-XNMHIECKHE
MOJIENAPOBaHI, OHONH(POPMATHKH, APYTHE HHYOPMAIOHHBIE TEXHOJIOTHHU U PO eCCHOHATIbHEIE 0a3bl JaHHBIX,
coOroaTh IpaBuiIa OMOITHKH, 0€30IaCHOCTH SKCIEPUMEHTAIBHOW paboThl W TpeOoBaHMN WH(POPMAIMOHHON

METOIBl  CTPYKTYPHOW  OHMONIOTHH, MOJIEKYJISIPHOTO

NOIIK-2.1 JleMoHCTpUpYET BlageHHE
OCHOBHBIMH THUIIAMHU 3KCIICTUIIHOHHOTO
1 JJabOpaTOPHOTrO 00OPYIOBAHHUS.

3HaeT (pU3MYECKUe MPUHINIBI IEHCTBHUS KITIOYEBBIX OMOJIOTHYECKHUX U
¢$usnyecKux NpudopoB

YMeeT paboTath ¢ 1ab0paToOpHOil H3MEPUTENEHON TEXHUKOH

Bnageer TexHuKoOM pa6OTbI ¢ OMONOrHYECKUM 060pyI[0BaHI/IeM,
HeﬁCTByIOHIHM Ha (l)I/I3I/I‘~IeCKI/IX MpUHIHUIIax

NOIIK-2.3 Ananuzupyer u
KPUTHYECKH  OLICHWBACT  pPa3BUTHE
HaY4HBIX HJIeH, HA OCHOBE UMEIOIINXCS
peCypCcoB COCTaBIISICT IUIaH pEIICHUS
NOCTABJICHHOH 3amadn, BBIOMpacT |

3HaeT COBpEeMEHHbIE Hay4HbIE HJEH B 00JIaCTH OMO(U3UKH M CMEXKHBIX
HayK

YMeeT coCTaBiATh ILIaH peuicHus MOCTaBJICHHON 3aJjaud Ha OCHOBE
NEPEAOBBIX HAYYHBIX HCCJICIOBaHUN B obactu JACATCIBbHOCTU

Bna;:[eeT MCTOAUYCCKHUMHU HpI/IéMaMI/I B o0OmacTu JCATCIBHOCTH H

HOJICBBIX U JIAOOPATOPHBIX YCIOBHUSIX,
060CHOBBIBACT MOCTABJICHHBIC 33/1aUH B
KOHTEKCTE COBPEMEHHOTO COCTOSHUSI
po0IeMBbl.

MOIM(pUIUPYET METOJMYCCKUC | BO3MOKHOCTSAMH JUII HMX MOIUGHUKAIMA B 3aBUCHMOCTH  OT
MIPHEMBIL. MIOCTaBJICHHBIX 33]a4

HOIIK-2.4 HUcnone3yer B | 3HaeT MpHUHIMIIEI pabOTHl ¢ COBPEMEHHBIM 000pYIOBaHHEM B MOJICBBIX
npodeccCHOHANTBHOM JIESITEIFHOCTH | W JIADOPaTOPHBIX YCIOBUSX

COBPEMEHHOE obopyznoBaHue B | YMeer paboTaTh C OHMOJOTMYECKMM OOOPYZOBAHHEM B IOJIEBBIX

YCIOBHAX

Bna/:[eeT HaBBIKAMU OOOCHOBAHHS ITOCTaBICHHBIX 3aJa4 B KOHTCKCTC
COBPEMCHHOT'O COCTOSHU HpO6J’IeMBI

PesynbraTel 00yueHHMs] MO TUCHMIUIMHE JOCTUTAIOTCS B paMKaX OCYLIECTBJICHUS BCEX
BUJIOB KOHTAaKTHOM M CAMOCTOSITENIbHOM pabOThl 00y4arOIIKXCsl B COOTBETCTBUH C YTBEPKICHHBIM
Y4eOHBIM IIJIAHOM.

NHpukaTopel  AOCTHKEHUS  KOMIIETEHLMH  CUMTAIOTCS
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUYEHHUS.

c(OpMUPOBaHHBIMU  TIPU

2. CTpyKTYypa M coiepKaHNe JUCIUIITHHBI

2.1 PacnipenesieHue TPy10éMKOCTH AMCHUILIMHBI 10 BUAAM padoT

OO6riast Tpy10EMKOCTh JTUCHUIUIMHBI COCTaBNIsIET 3 3a4eTHbIX eauHuilbl (108 yacos), ux
pacrpezielieHue 1o BujaM paboT MPEICTaBICHO B TAOIHIIE

Buapt pabor Bcero dopma
4acoB o0yueHus
OYHast
8 cemectp

(gachl)

KonTakTHasi padoTa, B TOM 4HcJje: 44,2 44,2

AyIuTOpHbIE 3aHATHS (BCEro):

3aHITHS JEKIIMOHHOTO THUIIA 12 12

na00paToOpHbIE 3aHATHUS 26 26

MIPAKTUYCCKHE 3aHATHS - -

CEMHHAPCKHUE 3aHATHS - -

HNHasi koHTaKTHas padoTa:

Konrpoib camocrostesibHoil pabotsl (KCP) 6 6

[IpomexxyTounas arrecrarus (MKP) 0,2 0,2

CaMocTosiTeIbHasi padoTa, B TOM YHCJIE: 63,8 63,8

Bvinonnenue unousudyaivuvix 3a0anuti (n0020moexa coodwenul, npezenmayuti) 20 20

Pegepam/scce (nodcomoska) 20 20

CamocmosmenvHoe usyuenue pazoenos, Ccamonoo2omoska (npopabomka u

NOBMOpeHUe NeKYUOHHO20 MAMepuaild U Mamepuaid y4eOHUKo8 u yueOHvlxX 238 238

nocooutl, NOO2OMOBKa K JAAOOPAMOPHLIM U  NPAKMUYECKUM  3AHATMUAM, ’ ’

KOJUIOKSUYMaM U m.0.)

[ToAroTOBKAa K TEKYIIEMY KOHTPOIIO

KonTpoas:

IToAroToBKa K DK3aMCHY




OO01mast TPYI0EMKOCTh qac. 108 108
B TOM 4K CJie KOHTaKTHasi padoTa 44,2 44,2
3a4. e 3 3

2.2 Conepxxanue QU CHUNITHHBI
Pacnipenenenne BuaoB yueOHOM pabOTHI M UX TPYIOEMKOCTH 110 pa3jiesiaM JUCIUIIIHHBL.
Pa3zzesnl (TeMbl) TMCUMILUIMHBI, H3ydaeMbie B 8 cemectpe (ouHasi popma o0ydeHus)

KonugectBo yacos
Breaynut
Ne HanmeHoBaHue pa3nenos (Tem) AyRuTOpHas OpHas
Bcero pabora
pabota
JI 113 JIP CPC
1.|Paznmen 1. BBenenne B Onodusuxy 12 2 - 10
2.|Pa3nen 2. TepMonuHAMUKA OMOJIOTHYECKUAX CUCTEM 18 2 6 10
3.|Paznen 3. @oTobuonoruueckre Npoueccsl 20 2 8 10
4.|Pa3nen 4. bruosHepreTrka 20 2 8 10
5.|Pa3nen 5. MonekymsipHasi Ouodusuka 16 2 4 10
6. Paznen 6. buodusuka memOpaH. 158 | 2 138
Paznen 7. HanoTexHoJa0THH
UTOI'O no pazdenam oucyuniurvl 12 26 63,8
Kontpons camocrogrensHoi pabotsl (KCP) 6
IIpomexxyTounas arrecrarus (MKP) 0,2
[ToaroroBka K TeKyIIeMy KOHTPOIIIO
OO011ast TpyI0EMKOCTb 10 JUCIUIUINHE 108

[Tpumeuanue: JI — nexkuuu, 113 — mpaktudeckue 3anatus / cemuHapsl, JIP — nabGopaTtopHbie
sansitusi, CPC — camoctositenbHas paboTa CTyIeHTa

2.3 Conep:xanue pa3aesioB (TeM) THCHUTITHHBI
2.3.1 3aHATHHA JEKIMOHHOIO THIIA

HanmeHnoBanue pasnena dopma Tekyiiero
pasi Coneprxanue pasena (TeMbI) P Y
(Temsr) KOHTPOJIA

1. [ousitne Ouodumsuku (bP). Brnan pazauyaeix Hayk B b®.|YcTHbI onpoc
IIpumenenne b Ha pa3auyHBIX YPOBHAX OpPraHU3aLUU >KUBOU
Mmatepun. CTpykTypa coBpemeHnHoit b®. Mcropus pazsutus bO.
W3BectHBIe y4u€HbIE-OMOGU3UKHN (B T.4. poccuiickue). buonuka -
MIOHSITHE, NPUMEPBI, (PU3MUECKHE TTOIXOIBI.

2. Honsarue tepmommunamuku (T[I), 3aKOHBI TEpMOTUHAMUKU M WX |Y CTHBIN OIPOC
MIPUIOKHUMOCTh K OMOJIOTUIECKIM
cucremaM. TepMOAMHAMHUYECKHE CUCTEMBI, THUIBI SHEPIHH H
pabotsl B bnocuctemax. OcoOCHHOCTH pea3anuy 2-ro Havana
Pazpen 2. TEPMOJAUHAMUKH B OHMOJIOrHYEeCKUX cucreMax.
TepmoauHamuka Tepmogunamuueckoe paBHoBecue. Hersutponus. JluneitHas u
OMOJIOTHYECKUX CUCTEM |HETHHEeHHas obiactu TepmomumHaMuku. Teopema Ilpuroxmxa.
CootHomrennst Omnzarepa. CBsA3p IHTPONUH W OHOIOTHYECKOH
nHpopmanuu. [IpakTHdeckne NpIIoKeHUI TEPMOJHHAMHYECKOTO
ITOJIX0/1a B OMOJIOTHUH — TEIUTOTPOIYKIINS )KUBBIX CUCTEM, ITPaBHIIa
Beprmana, Ansena.

3. OnexkrpoMarauTHele  m3nydeHuss (OMMU),  OGuornormdeckue|Y CTHBIH ompoc
3¢ dexTel paznuuHbIX dacTed crektpa OMMU. [TonsiTue
¢doroduonorun, 0daacTe horodHoMOTHUECKUX siBieHMA. CTaanu
¢dorobuonornyeckoro mnporecca. Kiaccnpukanms u KpaTkas

Pazgen 1.
Beenenue B Onopusuxy

XapaKTepUCTHKA (hoToOHMOMOTHYECKUX SIBJICHUH.
Pasien 3 OyHKIIMOHATEHO-(DU3UOJIOTHUECKUE u JIeCTPYKTHUBHO-
) moauduuupyomue Goropeakund. Puzndeckas MpUpPOAa CBETA.
doTobHoNIOTNYECKHEe AHGHIIPYIOIIHE § Peaxtt PHPOZ
KopnyckynsipHO-BOJTHOBOH Jyalu3M CBeTa B OMOJOTHYECKHX
IIPOIIECCHI

peaKHI/IHX. BI/IOHOFI/I‘ICCKH BaXXHBIC THUIIbI MOJ'[CKyJ'IHpHBIX
opOuTasieii ¥ 3JEKTPOHHBIX COCTOSHHUIA. DIEKTPOHHBIC TEPEXOIbI
B Ouomonekymax. Cxema S0OmoHCcKoro. JIFOMHHECHICHITUS
OouocucteM — (¢u3NIECKas OCHOBA, THIIBI JIIOMHHECIICHIINH,
KBaHTOBBIN BBIXOJ, 3ak0H CTokca. [IpupoaHbIe U HCKYCCTBEHHBIC
¢dyopodopsl. l'enno3aBucuMble  OHOPHUTMBI,  pabOTHI




Umxesckoro. UccnenoBanuss ~ Kupiuan. dotomeTpruyecKue
MeTo/IbI aHanmu3a. [IpuMeHnMocTh 3akoHa byrepa-Jlambepra-bapa.
[IpakTryeckoe mpuMeHEHHE — (OTOMETpPHs, CHEKTPOodoTOMETP,
3akoH byrepa-JlamGeprta-bapa.

Paszgen 4.
buosnepreTuka

[onsiTe OMOPHEPTETUKHN U €€ MECTO B CHCTEME OMOJIOTHYECKHX
Hayk. lleHTpanmbHas  mpobisemMa  OHMOPHEPreTHKH. Ponp
OHMOJIOTHYECKUX MeMOpaH B OHMOIHEPreTUYCCKHX MPOIECcCax.
Knaccupukanus memMOpaH ¢ TOYKH 3peHHs] OHOIHEPTETHKH.
OO0mye NpUHINIE TpaHCPOpMaIUU dHEPTHUH B OMOMeMOpaHax.
"DHepPreTHIeCKUe BATIOTH KUBOW KICTKH. XEMHUOOCMOTHYICCKAS
runote3a Murdemmia.  OCHOBHBIE THIOTE3Bl  00pa3oBaHUs
Makpo3proB. IlpuHIUNBl  CcTpoeHUS U (QYHKIMOHUPOBAHUS
2JICKTPOH-TpaHCOPTHBIX memerd (OTL[).  AT®d-cunHTeTaza -
MIPHUHITUITEI CTPOCHHUS B CBSI3H C BRIMOMHsICMON QyHKImeH. CBs3b C
OTL. buodusnueckue ocHOBBl (QyHKUHMOHHpOBaHue ATO-
cunterassl. OcodeHHoCTH Moekyibl AT® kak yHUBepcaIbHOTO
MaKpOIPTrHYECKOr0 COeAMHEHMs. [IpakTHdeckue MPUIOKESHUs
OMOPHEPreTHKU — OMOTOIIMBHBIE DJIEMEHThI, OMOCEHCOPBI.

YcTHbli onpoc

Pazpnen 5.
MouekynsipHas
ouodusuka

[TonsiTvie, WCTOpPHUSI CTAHOBJCHUS MOJIEKYJSIpHOW Onodu3uKy,
CBSI3b C JPYTUMH pa3zienaMu OHoioruu. IIpuHIMITEI CTPYKTYpHOU
OpraHM3anyy OWOMOJIMMEPOB. YPOBHHM OpraHM3alMd. ATOMHAs
CTPYKTYypa, KoH(popMmanus, KoH(Urypanus. XapakTEpHCTHKU
CTPOEGHUS  MOJEKyNI: JUIMHA CBs3€H, HX  MOIspU3aLus,
3¢ QEeKTUBHBIC AaTOMHBIE paaAnyCchl. BolOpoaHbIE CBSI3H — UX POJIb
B (opMHpOBaHHME MaKpPOMOJICKYJl. Buabl B3ammopmelcTBuii B
onomakpomosiekynax. BaH-mep-BaanbcoBbl (OpHUCHTAI[MOHHEIC,
HHAYKIUOHHBIE, JUCTIEPCUOHHBIC) B3aMMOJICHCTBHUS.
DNEeKTPOCTATUUECKHE B3aUMOJECICTBUS. O06bEMHBIE
B3aUMOJICHCTBUS B MaKkpoMoJieKyax. [lonarue rino0yisl u Genka,
yCIIOBHSA ux CYIIIECTBOBAHHS. Ponp ruaApoOOHBIX
B3aMMOJECIICTBUI B (hopMupoBaHUN IIPOCTPAHCTBEHHOMI
CTpyKTypbl OenkoB. Teopust @umepa. Boma kak yHHKaIbHOE
XUMH4eckoe coequnenne. KnactepHas crpykrypa Boasl. Monens
“Oenok-mammHa”. MOJEKYISIpHBIE MOTOPEL. [IpakTuueckoe
MIPUMEHEHNE — MOJCINPOBAHNE OEIKOBBIX CTPYKTYP € MOMOIIBIO
pacIpeielieHHbIX BbhIUUCIeHUH, cucTeMa Fold.it

VYceTHbli onpoc

Pasznen 6.

Pazgen 7.
Hanotexnomorun B
6uonornn  bruodmusmka
MeMOpaH

[puHtMnEl cTpoeHUs OmoOMeMOpaH, MeMOpaHHBIE OCIKH H
sunuabl. Oyskiun 6nomemOpan. CTaHOBIICHNE MTPEACTABICHUH O
CTpYKType OHomeMOpaH, COBPEMEHHas >KHUAKOKPUCTALTMYECKas
Mojens.  JluHamMHKa MOJEKyd B MeMOpaHax — JaTepajbHas
muddysus, Guun-¢Ion MmoABMKHOCTb. MOJIENbHbIC JIMIHHBIC
MeMOpaHbl — THIBI, CTPOEHHE, CIIOCOOBI  TIOJyuYeHHS,
ucrojb3oBanue. Oa3oBbie MEPEXo/Ibl B JIMMHIHBIXONOMEMOpaHaXx.
Bronornueckoe 3HaueHue. [loHsTHE W CBOWCTBAa JKHAKHX
kpuctayuioB.  Kiaccngukanuss TpaHCHOPTHBIX IIPOLIECCOB B
6uomemOpanax. [Ipumepsl. IlaccuBHbIl TpaHcmopT. Twumsl
map¢y3un, wMemOpanuble 1mopbl. OcMoc H QUIbTpaIus.
VYpaBuenuss ®uxa, Teopemna, Hepucra-Ilnanka. AxTHUBHBII
TPAHCIIOPT — POJIb B KJIETKE, THIBI M mpuMmepsl. [IpakTiueckoe
NPUMEHEHHE — CTPOCHHe, NPUHLMUIBI (QYHKIMOHUPOBAHUS
HaTPHUI-KaJIMEeBOTO, KaNbLMEBOTO HACOCOB. Poip B KIETKEe H
OpraHusMe.

[pakTryeckoe NpUMEHEeHne HaHOTEXHOJOTHYECKOTO
ob6opynoBanus Ky6l'Y B OMOOTHUECKUX MCCIEA0BAHUIX

VYcTHbl onpoc

2.3.2 JlaGopaTopHble 3aHATHS

HaumenoBanue paznena
(Temsr)

TemaTnka 3aHATHH/pabOT

®dopma TeKyIero

KOHTPOJIA

Pasgen 1. Beenenue B
onou3uKy

3anamue 1. ®Duzndeckne NPUHOWIB B TpubOpax s
OMOJIOTMYECKHUX HCCIICIOBAHHMI.

Komnoxsuym

Paszmen 2.
Tepmoannamuka
OMOJIOTHYECKHMX CHCTEM

3ansmue 2-4. TepMomuHaAMUYECKHE pacdeThl HEKOTOPBIX
MapaMeTpoB OUOJOTUYECKUX CUCTEM

Komnnoxsuym,
Oruer
o JIP Ne 1-3




3. |Paszpen 3. 3anamue 5-8 @oTomerpus, MpakTHUECKHUE NPWIIOKEHUS 3aKkoHa|  KoutokBuyM,
®doTobunonornueckue Byrepa-Jlam6epTa-bapa. Otuer 1o
MPOLIECCHI JIP Ne 4-7

4. Pasnen 4 3ansmue 9-12. MoaenupoBaHue MpoIieccoB onoanekTporeHesa|  KosmwmokBuywm,
BrodHepreTuKa B MUKPOOHBIX TOIUIMBHBIX 3JIEMEHTaX Otuer 1o

JIP Ne 8-11

5. 3anamue 13. Hekotopsle 3akoHOMepHOCTH (osanHra 6enkoB.|  Kommoksuyw,

Paspen 5. MonekysspHas .
- MonenupoBanue Ha mpumepe nporpammbl Fold.it Otyer
o JIP Ne 12-13

3ammra nmadoparopror padotsl (JIP), Bemonnenue kypcooro npoekrta (KII), kypcosoit
paboter (KP), pacuerHo-rpaduyeckoro 3amanusi (PI'3), manumcanme pedepara (P), scce (9),
koutokBuyM (K), rectupoBanue (T) u T.1.

2.3.3 IlpuMepHasi TeMATHKA KYPCOBbIX padoT (IPOeKTOB)
KypcoBbie paboThl — HE TPEyCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOr0 00eceYeHUs AJIs1 CAMOCTOATEIbHONH padoThl
00y4YaIIMXCSl M0 JUCHHILINHE (MOYJII0)

[epedyeHsb yueOHO-METOAMICCKOTO 0OCCIICUCHHUS TUCIIUILIHHBI 10
Ne Bun CPC BEITIOTHEHUIO CAMOCTOSATEIEHOW PaOOTHI

1 |Hamucanue pedeparos Merouueckre peKOMEHIAIUH [0 OPraHU3alud CAMOCTOSITEILHOIM PaboThI
CTY/IEHTOB KadeIpbl TeHETUKH, MUKPOOHOJIOTHH 1 OHOXHUMUH,
yTBepkaeHHbIe Kadempoi mpoTokoa Ne 07 ot 21.03.2025

2 |Camomoaroroska Mertoandeckne peKOMEHIAIMA 110 OPTaHMU3aldM CaMOCTOSTEBHOW PabOTHI
CTYJEHTOB Kadeapbl TEHETHKH, MUKPOOHOJIOTHY ¥ GHOXHUMHH, YTBEPKICHHBIE
kadeapoit mpotokos Ne 07 ot 21.03.2025 ¢

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 0Oy4YaroIUXCs U3
YHCiIa HHBAIK/IOB U JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocrapistoTcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM UX 3[JOPOBbS U BOCIIPUATHS HH(DOpMALIUU:

Jist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA,

— B popMe ayauodaiina,

— B reyatHo (opme Ha si3bike bpaitns.

Jlig U1 ¢ HapyLIeHUSIMU CiIyXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOI O TOKYMEHTA.

JIjig au1 ¢ HapyLIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHOM (opme,

— B popMe JIEKTPOHHOT'O IOKYMEHTAa,

— B (popme ayauodaiina.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3UPOBAH B 3aBHUCHUMOCTH OT KOHTHMHIEHTA
00ydaronuxcs.

3. OOpa3oBaTesIbHBbIE TEXHOJIOTHH, NMPUMEHsieMble TMPH OCBOECHHHM IWCHUTIIMHBI
(Momy.Jist)
[Mpu peanuzamuu yueOHOW pabOTHI MO OCBOCHHWIO Kypca "buodusmka" MCHonb3yroTcs
COBPEMEHHBIC 00pa30BaTEIbHBIC TEXHOIOTHH:
¢ HH(OOPMANMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH;
® TIPOEKTHBIE METO/bI O0YUYCHUS;
®  JCCIIEA0BATEIbCKUE METOBI B 00yUYCHUH;
e mpobiremMHOE 00yueHue
PaGora B ManbIX Tpymmax ¢ LENbl0 OOCYXXAEHHS OTBETOB Ha IIPEIUIOKCHHBIC
JUISL  CaMOCTOSATENILHON pabOThI BOIIPOCHI 110 TEME 3aHSTHS.
KonTponupyemsle npenoaBaTeneM TUCKYCCHH TI0 TEMaM:



1. TIlpumenenue

UCCJIEJOBAHMSIX — JIEKTPOHHBIM MUKPOCKOII

2. Ilpumenenue

uccienoanusax — AMP-cnexkrpomerp

3. Ilpumenenue

uccaenoBanusx — IIIP-cnexkTpomerp.

4. IlpumeHeHnue

HAHOTEXHOJIOTHYECKOT0  000pYIOBaHUS
HAHOTEXHOJOTHYECKOI0  000pYIOBaHUS
HAHOTEXHOJIOTHYECKOI0  000pYI0BaHUS
HAHOTEXHOJOTHYECKOI0  000pYI0BaHUS

HUCCICIOBAHUAX — aTOMHO-CHJIOBOH MHKPOCKOII.

B  OHOJIOTHYECKUX

B OMOIOTMYECKUX

B  OHOJIOTHYECKUX

B OMOIOTMYECKUX

I[JBI Jan ¢ OrpaHU4YC€HHBIMH BO3MOKHOCTAMHA 3O0POBbBA MPCAYCMOTPCHA OpPraHu3anusd
KOHCYJ'IBTaI_[I/Iﬁ C UCIIOJIb30BaHHUEM BHGKTpOHHOﬁ IIOYTHI.

4, O1eHOYHbIE

cpeacTBa

I TEKylmero

NPOMEKYTOYHOM aTTeCTAUH
OrneHouHbIEe CpeCTBa MPEeIHA3HAUEHBI JJIi KOHTPOJS U OLIEHKH 00pa30BaTeNbHbIX TOCTHKEHUN
00yJaromuxcst, OCBOMBIIUX MPOrpaMMy y4eOHOU AUCUUTUINHBI «brHodu3nkay.
OneHOYHBIE CpPENCTBAa BKIIOUAET KOHTPOJBHBIE MaTepuaibl M MPOBEICHUS TeKyUIero
KOHTPOJISA B (pOpME YCTHOTO OIpoca 10 TEME WIH pa3Jieny, AoKJIaga-Ipe3eHTaluu, JUCKYCCUsIM
Y MPOMEKYTOUYHOM aTTecTanuu B GopMe BOMPOCOB K 3aUETy.
CTpyKTYpa O11eHOUHBIX CPE/ICTB JJIsl TeKYIlIeil 1 MPOMeKYTOUYHOH aTTecTaluu

KOHTPOJISA

yYCneBaeMoOCTH M

HaumMmeHoBaHMe OIIEHOYHOTO

Ne Kon u HanmeHoBaHue cpencTBa
Pe3ynbrarel 00y4eHus =
n/n HMHIUKATOpa Texymmii IIpomesxyTouHast
KOHTPOJIb aTTecTanus
NOIIK-1.2. [IpumensieT B 3HaeT 0COOEHHOCTH HaOmroeHus, | YCTHBIN Bomnpoc Ha
npodeccHoHaNBLHON WIeHTUHUKALIUH, KJaccuduKamy, U | ompoc Mo 3auére
JIESATEIIBHOCTU METO/IbI KyJIbTUBUPOBaHHs OMOJIOIrMYECKUX 00beKTOB B | pazmeny Ne 1 | 1-9
HaO0IeHNS, MPUPOJHBIX U JTJAOOPATOPHBIX YCIOBUIX Komnoxsuym
nACHTHHUKALINH, Ymeer TIPOBOANTD 6uodusnueckue | MO 3aHATHIO
1 KIaccu(pUKauu, u HaOIIOeHUS " 9KCIIEPUMEHTHI B | Nel
KyJIbTHBUPOBAHUS 71a00PaTOPHBIX YCIIOBUSIX, OLICHUBATh
OMOTIOrNYeCKUX OOBEKTOB B | PEe3yJIbTaThI
TIPUPOJTHBIX U Bnaneer METOIaMH HaOIoIeHUS,
J1a00PaTOPHBIX YCIOBUSX. HICHTU(UKAIINH, KJIacCUu(UKaInu, u
KyJIbTUBHPOBAHUS ONOIOTHUECKUX OOBEKTOB B
MPUPOAHBIX U Ja0OPATOPHBIX YCIOBHUIX
NOIIK-1.3. Amnanusupyer | 3Haer onoduznueckue MEXAaHU3MBI | Y CTHBIN Bompoc Ha
B3auMoieiicTBHe B3aMMO/ICHCTBHS OPTaHU3MOB JIPYT C IPYTOM U | OIPOC IO 3auére
OpraHu3MOB pa3MYHBIX | CO Cpeoil oOuTaHus pasgeny Ne 2 | 10-19
BUJIOB JIPYT C IPYrOM M CO | YMEET BBIABIATH B3auMoieiicTBUe oprann3MoB | Kommoksuym
cpenoit oouTaHusl. Pa3NIUYHBIX BUIOB APYT C APYTOM U CO CPEAOH | MO 3aHSATHIO
2 oburaHus MIOCPECTBOM npoBeaeHus | Ne 2
6rodu3nIecKUX Uccie10BaHUM Otyer 1o
Bnaneer HaBbikamu ouneHkd B3aumopeinctsus | JIP Ne 1-3
OPTaHU3MOB Pa3JIMYHBIX BUAOB JIPYT C APYroM
U CO cpemoil oOWTaHMSA  IIOCPEICTBOM
MpoBeJIeHUs] OMOU3NIECKUX UCCIIeTOBAHUI
HOIIK-1.4. VYuactByer B | 3HaeT TIPUHLIMIIBL NPUMEHEHUA | Y CTHBII Bompoc Ha
paboTax MO MOHHUTOPHHTY, | OMOdM3MUecKux HaOMOJAeHWil B paboTax 1o | Ompoc Mo 3auére
OIIEHKE COCTOSIHHSI | MOHHTOPHHTY, OIICHKE cocrosiusi | pasmeny Ne 2 | 20-28
OKpYJKalollel Cpelnbl W | OKpY)Karolel Cpeasl U OXpaHe OHOPECypPCoB. Komnoxsuym
3 | oxpane Ouopecypcos. Ymeer MIPOBOIUTH MOHHTOPHHT MO | MO 3aHATHIO
6roduznUecKUM NoKa3aTesIM Ne 3-4
Bnaneer HaBblkaMu ~ OLIEHKM  cocTostHMS | OTdyer 10
OKpyXaromed cpeabl mo Oumodusuueckum | JIP Ne 1-3
NOKa3aTesIsiM
NOIIK-2.1 lemoHcTpupyeT | 3HaeT (u3MYECKHe MNPHHLMIIBI  JIEHCTBHUS | Y CTHBIN Bomnpoc Ha
4 |BnageHUE OCHOBHBIMU KJIIOYEBBIX OHMOJIOTMYECKMX U (U3MYECKHX | OIPOC IO 3auére
THUIIAMH KCICTUIIMOHHOIO | mpuOOpoB pasmeny Ne 3 | 29-37




n 1abopaTopHOro Ymeer paboratb c nabopatoproii | Komnoksuym
o0opyznoBaHusl. M3MEPHUTENLHOM TEXHUKOM T10 3aHSTHIO
Braneer TexHukoi pabotsl ¢ 6uonorndeckum | Ne 5-8
o0opyoBaHueMm, JEUCTBYIOIIUM Ha | Otyer no
(u3MYECKUX NPUHINIAX JIP Ne 4-7
NOIIK-2.3 AnanusupyeT u | 3HaeT COBpEeMEHHbIE Hay4YHbIC UEU B 001aCTH | Y CTHBIH Bompoc Ha
KPUTHUYECKH OLICHMBACT | OMO(MU3MKH U CMEKHBIX HAyK OITpoC 1O 3ayére
pa3BUTHE HAYYHBIX UeH, Ha | YMmeer COCTaBIIAATh IUTaH pemrenus | paszgemy Ne 5 | 38-42
OCHOBE HMMEIOINXCS | MOCTABICHHOHN 3a7adM Ha OCHOBE IepenoBelx | Komroksuym
pECypCOB COCTaBIACT IJIaH | HAYYHBIX HCCIIEOBaHNI B obiacTy | 1O 3aHATHIO
peeHus IIOCTaBJICHHOMN | NEATEIBHOCTH Ne 9-12
3a71a4H, BBIOMpacT u | Brageer MeTonmueckumu nmpuémMamMu B 001acTu Oruer o
MOIUGUIHPYET NESTeTPHOCTH W BO3MOXKHOCTAMH s ux | JIP Ne 8-11
METOIUYECKHE TIPHEMBI. Mou(UKAIIT B 3aBUCHMOCTH or
MOCTABJIEHHBIX 3a/1a4
HOIIK-2.4 Ucnons3yer B | 3HaeT NPUHLUUIBI pabOTBl C COBPEMEHHBIM | Y CTHBIH Bompoc Ha
npodeccHoHaNBHOMN 000pyZIOBaHUEM B IIOJIEBBIX M J1AOOPATOPHBIX | OMPOC IO 3a4yére
JeSITeIIBHOCTU YCIIOBHSAX pasaeny Ne 5 | 43-50
COBpPEMEHHOE Ymeer paborath c ouonornyeckuM | Komnoksuym
000pyIOBaHHUE B TIOJICBBIX U | 00OPYZIOBaHHEM B MOJEBBIX YCIOBHUIX IO 3aHSATHIO
mabopaTOpHBIX  YCIIOBHAX, | Brmameet HaBBIKAMHU 000CHOBaHHSA Ne 12-13
000CHOBBIBAET MOCTABJIEHHBIX 3amaq B KOHTEKCTE Otuer no
MOCTaBJICHHBIE 33aJadd B | COBPEMEHHOTO COCTOSHHS MPOOIEMBI JIP Ne 12-13
KOHTEKCTE  COBPEMEHHOTO
COCTOSIHHSL IIPOOIIEMBI.

TunoBbie KOHTPOJIbHBbIE 32 IaHNUSI WU HHbIE MATEPUAJIbI, HEOOX0AUMBbIe [IJISl OLIEHKHU
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XaPAKTEPHU3YIIIUX ITANbI
(opMupoBaHUsA KOMIETEHUNH B IIpoLiecce OCBOEHHs 00Pa30BaTeILHOM MPOrpaMMbl

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS (POHTAIBHO HA KaXIOM 3aHATUM IS
ONPEACIICHUSI TEOPETUYECKOW NOATOTOBKM B BHUJE YCTHOIO OIIPOCA, a TAKKE C IOMOLIBIO
TOKJIa/10B (pedepaToB) CTYJAEHTOB C MYJIbTUMEAUHHBIMH MPE3EHTAIUAMH U KOJJIOKBUYMOB.

3adeTHO-IK3aMeHAIlHOHHEIE
(3x3ameH/3a4eT)

MaTepuaJbl AJIs1 l'[pOMe)KyTO‘-IHOi/i aTTreCTalumn

IlepeyeHb BONPOCOB /Il YCTHOI'0 KOHTPOJIA 3HAHUM CTYAEHTOB:

Tema 1: BBegenune B 0uopuzuky
1. ITonstue 6nopusuku (b®). Bknan pasnuuneix Hayk B b®. [Ipumenenne b® Ha pa3znuynbIx
YPOBHSX OPTaHU3ALNN KUBON MaTEPHH.
2. CtpykTypa coBpeMmenHoit b®. Mcropus pazputus b®. U3BecTHble yuéHble-0n0PU3UKH (B T.4.
poccuiickue).
3. buoHuka - nousTue, MpuMepsl, PU3MUECKUE MOIXOIbI.

Tema 2: TepmoanHamuka 0MOJOTHYECKUX CHCTEM
4. Tlonsatue tepmonuHamuku (TJl), 3aKoHBI TEPMOJMHAMMKM M HMX MPUIOKHUMOCTh K
OMOJIOTUYECKUM CHCTEMaM.
5. TepmoaMHAMUYECKUE CUCTEMBI, TUIIBI SHEPTUHU U pabOThI B OMOCHCTEMAX.
6. OcoOeHHOCTH pealu3alii 2-TO Hadala TEPMOJAMHAMHKHA B OHOJIOTHYECKUX CHCTEMaXx.
TepmoauHamuueckoe paBHoBecue. Heranrponus.
7. JluneiiHast u HenmuHeiHas obmactu TepmoanHamuku. Teopema [Ipuroxuna. CooTHOLIECHHS
Omnzarepa.
8. CBs13b SHTpONINH B OHOTOTHYECKON HH(POpMAITUH.
9. [IpakTHyeckue MPUIOKEHHUS TEPMOAMHAMUYECKOTO MOAX0/1a B OMOIOTUH — TETIONPOYKIIHS
KUBBIX CUCTEM, paBuiia beprmana, AseHa.

Tema 3: @oTo0HOIOTNYECKHE TPOLIECCHI



10. DnexkrpomarHuTtHbeie u3nydeHus (OMMU), Oumomormueckue >H(PEKTH Pa3TUIHBIX YaCTEH

cnekrpa OMMU.

11. TIlonstnue  Qorodbmonmorunu, obmactb  ¢GoToOuonorudeckux  saeHuid.  Craguum

¢doToOnoIOrHUECcKOro mporecca.

12. Knaccubukamus W KpaTkas  XapaKTepucTuka  (GOTOOHMOJIOTHYECKUX  SBJICHUH.

OYHKIMOHATHHO-(U3HOIOTHYECKUE U IECTPYKTUBHO-MOIUDUIIUPYIOIIHE (POTOPEAKITHH.

13. dusnueckas npupona ceera. KopmyckyasipHO-BOJHOBON Iyaliu3M CBETa B OMOJIOTMYECKUX

peaknuax. bruonornyecku BaxKHbIE TUIIBI MOJIEKYJISIPHBIX OPOUTAJICH U 3JIEKTPOHHBIX COCTOSIHUH.

14. DnexkTpoHHBIE Mepexo bl B OnoMosekynax. Cxema SI0610HCKOTO.

15. JlromuHecueHnnus OuocucreM — (hU3MYECKass OCHOBA, THITHI JTFOMUHECIICHIIMH, KBAHTOBBIN

BbIX0J1, 3akoH CTOKCa.

16. IIpupoaHbIe U UCKYCCTBEHHBIE PIIyOpOQOPHI.

17. I'enmnozaBucumbie OnopuT™bl, padboTel UmkeBckoro. Uccnenopanus Kupiauan.

18. ®oromerpudeckue MeToabl aHanu3a. [Ipumenumocts 3akona byrepa-Jlambepra-bapa.

19. IIpakTrueckoe npumeHeHHEe — (GoTOMETpHsi, (HOTOINEKTPOKOIOPUMETP, CHEKTPOHOTOMETD.
Tema 4: buo3snepreruka

20. Ilonstue OMOZPHEPreTUKH W €€ MEeCTO B CHUCTeMe OHOJorM4eckux Hayk. LleHTpambHas

npobiaemMa OMO’HEPTeTHKH.

21. Ponp 6uonoruueckux MmemMOpan B OnosHepreTndyeckux npoueccax. Knaccudukaius memopan

C TOYKH 3pEHHSI OMOIHEPTETHKH.

22. O6mue npuHIUIBl TpaHChOpMaIlUU SHEPTruu B OnoMeMOpaHax. "DHepreTuuecKrue BaltoThl”

JKUBOM KIIETKHU.

23. XemuoocMmoTudeckas runote3a Murtyenna. OCHOBHbIE THTIOTE3bl 00Pa30BaHUS MAaKPOIPIOB.

24. IlpyHOMTIBI CTPOCHUS M (PYHKIIMOHUPOBAHUS IIEKTPOH-TpaHCcOpTHBIX Heneid (DTLI).

25. AT®-cunTeTasa - IpUHILMUIIBI CTPOCHUS B CBA3H C BhinonHsieMol pynkuuei. Cesizp ¢ DTLL.

26. buodguznyeckue ocHOBbI HyHKUIMOHUpPOBaHUE AT®-cUHTETa3bI.

27. OcobGennoct MoKyl AT® kak yHHBEpPCATILHOIO MaKpO3PIUYECKOI0 COSTUHEHMS.

28. IlpakTHueckre NpuIoKeHus: OMOIHEPTETUKN — OMOTOIIIMBHBIE 3JIEMEHTHI, OMOCEHCOPHI.
Tema 5: Mousexyasipaas Ouodusnka

29. TlonsiTre, UCTOPUS CTAHOBJICHHUS] MOJICKYJISIpPHON OMO(U3HUKHU, CBSI3b C APYTUMHU paslielaMu

6uonoruu.

30. IlpuHIMOBI CTPYKTYPHOM OpraHu3aliid OWOMOJMMEpPOB. YPOBHU OpraHU3aluu. ATOMHAs

CTPYKTYpa, KOH(pOpMaILsl, KOHPUTypaLHsl.

31. XapakTepuCTUKU CTPOCHHS MOJICKYJI: JJIMHA CBs3€H, WX mossipuszanusi, >QQexTuBHbIC

aTOMHbIE paanychl. BogopoaHblie ¢BA31 — X poiib B (POPMUPOBAHUE MAKPOMOJIEKYJI.

32. Bunpl B3aumojeicTBUil B OMoMakpomodiekynax. Ban-nep-BaanbcoBsl (OpHeHTalMOHHBIE,

UHIyKIIMOHHBIE, TUCTIEPCUOHHBIE) B3aUMOIEHCTBHA. DIEKTPOCTATUUECKHE B3aUMOCHCTBUS.

33. O6bEMHBIE B3aUMOAECHCTBUSI B MakpoMmoJeKkyax. [lonarue rinoOyisl u Oenka, yCIOBUS HUX

CYILLIECTBOBAHMSI.

34. Ponb ruapodoOHBIX B3aUMOJEHCTBUI B (OPMHPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpHI

6enkoB. Teopust Puiepa.

35. Boga kak yHUKaJIbHOE XUMUYECKOe coetnHeHne. KiactepHas cTpyKTypa BOJBI.

36. Mopensp “Oenok-mamuHa”. MoJeKyIsipHble MOTOPBI.

37. IlpakThuyeckoe TpPUMEHEHHE — MOJEIUPOBAHUE OEJTKOBBIX CTPYKTYp C IOMOIIbIO

pacrpeeneHHbIX BBIUMCIICHHH, cucrema Fold.it

Tema 6. buopuznka memOpan

38. IIpunuuns! crpoenus: OnomeMOpaH, MeMOpaHHble Oenky U TUnH bl OyHKIMH GHoMeMOpaH.

39.  CraHoBlieHHME  TpEACTaBIEHUH O  CTPyKType  OuomemOpaH,  COBpeMEeHHas

KUAKOKPUCTAIINYECKAST MOJEIb.

40. lunamMuka MoJIeKyJ1 B MeMOpaHax — yiarepaibHas qudPy3ust, Ghaumn-¢aorn moaBuKHOCTb.

41. MopnenbHbIe JTUMUHBIE MEMOpaHbI — THIIBI, CTPOCHUE, CITIOCOObI MOJTyUEHHSI, UCTIOIb30BaHUE.



42. ®a3o0BbIc MEepexobl B JUMUIHBIX OnoMeMmOpaHaxX. buonornueckoe 3nauenue. [lonsrtue u

CBOMCTBA XKUJKUX KPUCTAILJIOB.

43. Knmaccudukamus TpaHCIIOPTHBIX ITpolieccoB B OnomeMOpanax. [Ipumepsr.

44. TTaccuBHbli Tpancnopt. Tunsl auddy3uu, MemOpaHHbIE TOPHI.

45. Ocmoc u ¢punpTpamnus. YpasHenus Ouka, Teopemna, Hepucra-Ilnanka.

46. AKTUBHBII TPAHCIIOPT — POJIb B KJIETKE, TUIIBI U IIPUMEPBI.

47. IlpakTryeckoe MpUMEHEHHUE — CTPOCHHE, MPUHIUIIBI (YHKIIMOHUPOBAHUS HATPUI-KATTUEBOTO,

KaJIbLIUEBOT0 HACOCOB. PoJIb B KJIETKE U OpraHU3ME.

48. Ilonarue(s1) HAHOTEXHOJIOTUH, KIaccu(UKAIUS OTpaciaeil HAHOTEXHOJIOTUH, OUOIOTHYECKHe

HaIpaBJICHUS.

49. JIHK kaxk wmatepuan il HaHO-MaHUITyJIHpoBaHus. ['padeH, ¢yiepeH, yriepoaHbie

HAHOTPYOKH — MOHSATUE, TIPUMEHEHHE.

50. IlpuGopsl HAHOTEXHOJIOTHYECKHX HCCICIOBAaHUM — aTOMHO-CHJIOBOM MMKPOCKOII,
AIIEKTPOHHBIA MHKPOCKOI, JiazepHblil muHier, AMP / DIIP-cnexTpocokonus — HpUHIIHIT
NENCTBUS, BO3SMOXXHOCTU 171l OMOJIOTHH.

Kpurepun oueHnBanus pe3yjabTaToOB 00y4eHUs

Kpurepun oneHku:

OneHka «OTIMYHO» / «3auTeHO». OTBETHl Ha IOCTABJICHHBIE BOMPOCHI HM3JIAraloTCs
JIOTMYHO, MIOCJIEI0BATEIBHO U HE TPeOYIOT JIOMOJIHUTENbHBIX MOsICHeHUH. [10J1HO packpbIBatOTCS
MNPUYIUHHO-CIICACTBCHHBLIC CBA3W MCXKAY ABJICHHUAMHU U COOBITHSIMH. I[eﬂaIOTCSI 000CHOBaHHbBIE
BbIBOIbI. COOJII0JAI0TCSL HOPMBI JINTEPATYPHOH pedn

Onenka «xopomo» / «3adreHo». OTBETbl Ha TOCTAaBICHHBIE BOMPOCHI H3JIAraroTCs
CHUCTEMaTU3MpPOBAHO W IOCIeloBaTedbHO. Marepuan u3jnaraercs YBEPEHHO. PacKphIThl
MPUYIUHHO-CIICACTBCHHBLIC CBA3U MCKAY SABJIICHUAMH U COOBITHSIMH. I[GMOHCTpI/IpyeTCSI YMCHHC
aHaJM3UPOBaTh MaTepuall, OJJHAKO Ha BCE BBIBOJIbI HOCSAT apryMEHTHPOBAHHBIN U T0Ka3aTeIbHbIN
xapakrtep. CoOiroatoTCsl HOPMBI JIUTEPATYPHOU peyu.

OneHka  «yAOBJIETBOPUTENBHO» /  «3auTeHO». JlOMyCKaloTCs  HapylleHUs B
MIOCJIEIOBATEIFHOCTH M3JIOKEHHUs. HermomHo pacKphIBalOTCS TPUYMHHO-CIICIACTBEHHBIC CBSI3U
MEXY SBICHUSIMU U COOBITUSAMU. JIeMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAHUS BOIIPOCA, C TPYAOM
pemaroTcs KOHKpETHbIE 3a1aun. MmeroTces 3aTpyIHEHHsI C BBIBOJAAMH. J{OIyCKarOTCs HapyIIEHUs
HOPM JIUTEPaTypHOU peyH.

OneHka  «HEYHOBJIETBOPUTEILHO» / «HE  3adTeHO». Marepuan  u3laraercs
HEMOoCJIe0BaTeNIbHO, COMBYMBO, HE TMPEACTAaBIAET ONPEICNCHHONH CUCTEMbl 3HAHUM 110
JUCHUITIINHEC. He PACKPBIBAIOTCA TMPUYUHHO-CICACTBCHHBIC CBA3UM MCXKAY SABJICHUAMU U
coobiTusiMu. He mpoBonutcs aHanu3. BbiBojbl OoTCYTCTBYIOT. OTBETHl Ha JIOMOJHUTENIbHBIE
BOIIPOCHI OTCYTCTBYIOT. VIMEIOTCSI 3aMETHBIEC HAPYIIEHHsI HOPM JINTEPAaTypPHOU PEYH.

Bomnpocsl Kk KOJLIOKBUYyMaM

KosustokBuym 1: Beenenue B 0nodusuky

ITonsatue Ouodusuku (bd). Bxnan pasnmuuabix Hayk B b®. Ilpumenenue b
Ha Pa3JIM4HbIX YPOBHAX OpraHu3anuu xuBod matepuu. CTpykTrypa coBpeMeHHOM b®. McTopus
pasButuss b®. HM3BecTtHhle yu€Hble-OMOGU3MKKM (B T.4. poccuiickue). buonuka - mnonsrue,
pUMepsl, (PU3HUECKHUE TOIXOIbI.

Konnoksuym 2: TepmoannaMuka 0M0JI0THYECKHX CHCTEM

[lonsitue Tepmoaunamuku (T/]), 3aKOHBI TEPMOOUHAMHKHA M HUX HPUIOKUMOCTb K
OMOJNIOTUYECKMM CcUCTeMaM. TepMOJMHAMUYECKHE CHUCTEMbI, THUIIBI SHEPruM U paboThl B
ouocucremax. OCOOCHHOCTH peaju3alui 2-T0 Hadaja TEPMOJIWHAMHKHA B OHMOJOTHYECKUX
cucremax. TepmoanHamuueckoe paBHoBecue. Herantponus. JIuneitHas u HenuHeWHas obaacTu
tepmoauHamMuku. Teopema Ilpuroxkuna. CoortHomenusi Onzarepa. CBsi3b SHTPONUM U



O6uonornyeckor nHpopmauuu. [IpakTudyeckne NpUIOKEHUs TEPMOJUHAMUYECKOTO IMOAXOAA B
OMOJIOruM — TEIIONPOYKIUS XKUBBIX CUCTEM, IpaBuia beprmana, AsuieHa.

KouiokBuym 3: ®@0T00M0I0rMYECKHE POLECCHI

OnexkrpoMarautHeie u3iayueHus (OMMU), Ouomoruueckue >PQPeKTsl Pa3TUUYHBIX YaACTEH
ciektpa OMMU. Tlonstue ¢dorTobuonoruu, obmacte GHOTOOHONOTHYECKUX sBiIeHHH. Cranuu
¢$oToOMOTOTHYECKOT0 nporecca. Kiaccuduxarms u KpaTkas XapaKTepUCTHKA
(doroOuonornueckux  ABIeHUH. DYHKIUMOHAIBHO-(QU3HOIOIUYECKME U JECTPYKTHUBHO-
Momudunmpyonme Qoropeakiuu. @usnueckas npupoaa cBera. KopmycKylsipHO-BOIHOBOM
Iyalu3M cBeTa B OHMOJOrMYECKMX peakuusx. buomorudyeckn BakKHbIE THIBI MOJIEKYJISIPHBIX
opOuTaneld M SJICKTPOHHBIX COCTOSHHM. DJIEKTPOHHBIE Mepexoabl B Omomoiekynax. Cxema
Sl6noHckoro. JlroMuHecueHuuss OuocucteM — (U3MYEcKas OCHOBA, TUIIBI JFOMHHECLEHIINH,
KBAaHTOBBII  BBIXOJ, 3akoH Crokca. Ilpupomubie W  HUCKYCCTBEHHBIE  (IIyOpO(dOpHI.
I'enno3aBucumbie OUOPUTMBI, paboThI YukeBcKoro. HccnenoBanus
Kupnuan. doromerpuueckue Mmetosl ananuza. [Ipumennumocts 3akona byrepa-JlamGepra-bapa.
[TpakTuyeckoe npumeHenue — Goromerpus, crekrpodoromerp, 3akoH byrepa-Jlambepra-bapa.

Konnoxksuym 4: buosnepreruka
[TonsiTHe 6GMO’HEPTreTUKHU U €€ MECTO B cucTeMe Ouosornueckux Hayk. LleHTpanbHas nmpobiema
OouosnepreTuku. Ponp  Omonornyeckux MeMOpaH B OMOIHEPreTHYECKHX  MpoIleccax.
Knaccugukarnus memOpan ¢ Touku 3peHus 6uosHepreTuku. OO1e NpUHLIUIBL TpaHCchopMalu
SHEpruu B OmomeMmOpaHax. "DHepreTuyeckue BaJlIOThI” JKUBOHM KIIETKH. XEMHOOCMOTHYECKas
runote3a Mutuenaa. OCHOBHbBIE TMIIOTE3bI 00pa30BaHUS MAaKpod3pros. IIpuHIMIBI CTpOeHUS U
GyHKIMOHUpOBaHUS 31eKTpoH-TpaHcnopTHeIX 1ened (OTL). AT®-cunrerasa - NPUHIUIBI
CTpOoeHUsI B CBs3M ¢ BblnosiHseMol ¢yHkiued. Ca3p ¢ OTL. buopusnyeckne OCHOBBI
¢ynkunonnpoanue AT®-cunrerassl. OcoOeHHOCTH MOJeKyiasl AT® KkKak yHHBEpCAaIbHOTO
MaKpO3PrUYecKOro coeJuHeHus. IIpakTuueckue npuioKeHus: OMO3HEPreTUKH — OMOTOIUIMBHBIE
AIIEMEHTBI, OMOCEHCOPHI.

Konnoksuym 5: Mosekyaspaas onogusnka
[TonsiTvie, MCTOpUSI CTAHOBJIEHUS MOJEKYJISpHOW OMO(MU3MKH, CBA3b C JPYTUMH pas3jeliaMu
O6uonoruu. IlpuHIUIOBI CTPYKTYpHOM OpraHu3aldyd OHOIMOJUMEPOB. YPOBHHU OpraHU3alMH.
ATOoMHasi CTpyKTypa, KoH(popmaius, KOHQUTypauus. XapaKTepUCTUKU CTPOCHHUS MOJEKYJI:
JUIMHA CBSA3eH, UX Nossipu3anus, 3ppekTuBHbIe aTOMHbIE paguychl. BogopoHbIe CBA3M — UX POJIb
B (opmupoBaHue maxpoMmoisiekyid. Buabl B3aumopeiicTBuii B Ouomakpomosekyiax. Ban-nep-
BaanbcoBel  (OpHMEHTALlMOHHBIE,  WMHIYKLIHUOHHBIE,  JIUCIEPCHOHHBIE)  B3aUMOJICHCTBHUS.
OnekTpocraTuueckue B3auMojaencTBud. OOBbEMHBIE B3aUMOJEHCTBUS B MaKpOMOJIEKYyJax.
[TonsTue rno0yisl 1 6€Ka, yCI0BUS UX CylecTBOBaHUS. Poiib ruipooOHBIX B3aMOAECHCTBHI B
(GbopMHUPOBaHUH MPOCTPAHCTBEHHOM CTPYKTYphI OenkoB. Teopust dumiepa. Boga kak yHUKaIbHOE
XxuMHu4yeckoe coeauHeHue. KuacrepHas cTpykTypa Boabl. Mogens  “Oenok-MaminHa’.
Monexkynsipabie MoTOphl. [IpakTHUeckoe MpUMeHEeHHe — MOACTUPOBAaHNE OEIKOBBIX CTPYKTYP C
TIOMOIIBIO PacIpe/ieIeHHbIX BhIYMCIICHHH, cucteMa Fold.it

Kpurepun oneHKH KOJIOKBHYMa:

- OILIEHKa «OTJIMYHO» BBICTABISETCS, €CIM CTYJIEHT JEMOHCTPUPYET BCECTOPOHHEE,
CHCTeMaTHYeCcKOe U ITyOOKOe 3HaHUE MaTepHajia, yMEeHHe CBOOOHO BBITIOJIHATH MPAKTHUYECKUE
3aJjaHUsl yMeeT CBOOOJHO JIOTMUECKH, apTyMEHTHPOBAHHO, YETKO M CXKaTO M3JlaraTb OTBETHI Ha
BOIIPOCHI C UCTOIb30BAHUEM HAYyYHON TEPMUHOJIOTUH;

- OLIEHKAa «XOpOIIO» BBICTABISAETCS, €CJIU CTYAEHT MPOJEMOHCTPUPOBAI XOPOINeE
CHUCTEMATUUYECKUE 3HAHMsS MaTepuasna, OTBEThl COJEP)KAaT HEKOTOPYI0 HETOYHOCTh WM HE
OTJINYAIOTCS TIOJTHOTOM MU3JI0KEHUS;

- OLICHKA «yJI0BJIETBOPUTEIBHO» BBICTABIISETCS, €CIIU CTYACHT AA€T HEMOJIHBIE OTBETHI HA
BOIPOCHI, IOMYCKaeT HETOUHOCTH B (POPMYITHPOBKAX;



- OIICHKA «HEYJIOBJICTBOPHUTEIHLHO» BBICTABISACTCS, €CIM CTYJICHT HE IMOATOTOBHIICS, HE
OTBETHJI HA BOIIPOCHI WJIM OTBETHJI HEMPABUIILHO; MTOKA3all cladble 3HAHUS U JOMYCTHII TpyObIe
OILIINOKU

Kpurepun ouenku pedepara:

OneHka «3a4TE€HO» CTaBUTCA, €ciM 0003HaueHa mpobiieMa W O0OOCHOBAaHA €€ aKTYalbHOCTb,
cleNiaH KpaTKUM aHalu3 Pa3IM4YHBIX TOYEK 3PEHHMsS Ha paccMaTpUBAEeMyIO0 IMpoOJjIeMy, Tema
packpeiTa, BBIACpXKAH 00BEM, COONIOJCHBI TPeOOBaHHMS K BHEIMIHEMY O(GOPMIICHHIO, JIaHBI
NPaBWIBHBIC OTBETHI HA JIOTIOJHUTEIBHBIE BOIPOCHL.

OreHKa «HE 3a4TEHO» CTaBUTCSA, €I TeMa pedepara He pacKpbITa UM UMEIOTCS CYIIECTBEHHbBIE
OTCTYIUICHHS OT TpeOoBaHMi K pedepupoBanuio. B yacTHOCTH, TeMa OcBelIeHa JIMIIb YaCTUYHO;
JIOIYIIEHBI (paKTHYECKHE OMMOKH B COAEP)KaHUM pedepaTa WK IPH OTBETE HA JIOMOTHUTEIbHbIE
BOITPOCHI; BO BPEMs 3aIUTHI OTCYTCTBYET BBIBOJI.

Bonpocs! 1J1s1 IOATOTOBKH K 324€Ty

1. Ionstne 6uodusuxu (bP). Bknan paznuunsix Hayk B b®. [Ipumenenne b® Ha pa3nudHbIx
YPOBHSIX OPraHU3aLMH KUBOW MaTEPUH.

2. Ctpykrypa coBpemennoit b®. Hcropus passurus b®D. M3BectHbIe yuéHbie-On0pU3UKH (B T.4.
poccHiickue).

3. buoHuka - nmousiTue, MpuUMepsl, (PU3MUECKUE MOIXOIBI.

4. Tlomstue tepmonuHamuku (TJI), 3aKoHBI TEPMOJMHAMMKM M MX MPUIOKHUMOCTb K
OHMOJIOTNYECKUM CHCTEMAM.

5. TepmoarHaMUYECKUE CUCTEMBI, TUIIBI SHEPTUU U pabOThI B OMOCUCTEMAX.

6. OcoOeHHOCTH peanu3alMyd 2-TO Hayaja TEPMOJWHAMHKH B OHOJOTMYECKHX CHCTEMaXx.
Tepmoaunamuyeckoe paBHoBecue. Hersntponus.

7. JluneiiHass u HenuHeiHast obmactu TepMmoanHamuku. Teopema [Ipuroxuna. CooTHOLIECHHS
Omnzarepa.

8. CBs13b SHTpONINY B OMOIOTHYECKON HH(POPMAITUH.

9. IlpakTHyeckue MPUIOKEHHUSI TEPMOAMHAMUYECKOTO MOAX0/]1a B OMOIOTUN — TETUIONPOYKIIHS
KHUBBIX CUCTEM, TTpaBwiia beprmana, AieHa.

10. DnextpomarHutHbele u3nyuyeHus (OMU), Ouonornyeckue 3¢G¢exTsl pasInyHbIX YacTei
cnektpa OMMU.

11. TIlonstme  ¢oroOuonmoruu, obmacte  (orobuonornyeckux  spiaeHuit.  Craaum
(oTOoOMOIOrUECKOro mporecca.

12.  Kiaccudukanus u  KpaTkas  XapakTepucTHKa  (OTOOMONIOTMYECKUX  SIBJICHUH.
OYHKIUOHATBEHO-(PU3UOTOTHIECKUE U JECTPYKTUBHO-MOIUPUITUPYIOIIHE (POTOPEAKITUN.

13. ®dusnueckas npupoaa ceera. KopmyckysisspHO-BOJHOBOM ayalu3M cBeTa B OMOJIOIMYECKHX
peaknusx. bronorndeckn BayKHBIE TUIIBI MOJIEKYJSIPHBIX OPOUTAJICH U 3JIEKTPOHHBIX COCTOSTHUH.
14. DnexTpoHHbIE Tepexo/ibl B Onomonekynax. Cxema S0610HCKOTrO.

15. JlromuHecteHusa OnocucteM — (pu3nyueckas: OCHOBA, THIBI JIIOMUHECIICHIINH, KBAHTOBBIN
BBIXOJI, 3ak0H CTOKCa.

16. IIpupoaabie 1 UCKycCTBEHHBIE (PIyopOodOpHI.

17. I'enno3aBucumblie 6MOpUTMBI, paboTsl UmkeBckoro. MccnenoBanust Kupnuasn.

18. ®oromerpudeckre MeToabl aHanu3a. [[pumennmocTs 3akoHa byrepa-Jlambepra-bapa.

19. IIpaktuyeckoe npumeHeHue — (GoTomeTpus, crnekrpopoTromerp, 3akoH byrepa-Jlambepra-
bapa.

20. Ilonarue OMOPHEPreTMKM M €€ MECTO B CHCTeMe OHoJoruyeckux Hayk. LleHTpanbHas
npo0iieMa OMOIHEPTETHKHU.

21. Ponp Guonornyeckux MeMOpaH B OMosHepreTudeckux mnporeccax. Knaccupukanus memOopan
C TOYKH 3pEHHsI OMOIHEPTETHKHU.

22. O0mue NpUHIUIB TpaHC(POPMALIUU SHEPTUU B OnoMeMOpaHax. "DHepreTHUecKue BaJllOThI”
KUBOU KIICTKH.



23. XemuoocMoTrueckas runote3a Mutdenna. OCHOBHBIE THIIOTE3bI 00pa30BaHUs MaKpOIPTOB.
24. IlpyHUMIIBI CTPOCHUS M (PYHKIIMOHUPOBAHUS AIEKTPOH-TpaHCcopTHHIX neneid (DTLI).

25. AT®-cunTeTa3a - IPUHIMIIBI CTPOCHUS B CBSA3U C BhINoJHsAeMon (yHkiueit. Cessb ¢ DT,
26. buodpuznueckne ocHOBHI pyHKIMOHUpOBaHNE ATd-cHHTETA3HI.

27. OcobernHoctu MoJieKynbl AT® kaKk YHHBEPCATBHOTO MAKPOIPTHUECKOTO COSTUHEHUS.

28. IIpakTHuecKue MPUIOKEHU OMOIHEPTETUKH — OMOTOIUIMBHBIE JIEMEHTHI, OMOCEHCOPBHI.

29. IlonsTre, UCTOPUS CTAHOBJICHHSI MOJIEKYJISIPHOU OMODU3UKH, CBSA3b C APYTUMHU pa3eiiaMu
Ouosnoruu.

30. IIpuHIMOBI CTPYKTYPHOW OpraHu3aliid OWOMOJHUMEpPOB. YPOBHU OpraHU3aluH. ATOMHAas
CTPYKTYpa, KOH(POpMAIs, KOHPUTYpaLTHSL.

31. XapakTepuCTHKU CTPOEHUS MOJIEKYJ]: JJIMHA CBs3ei, UX mospuzanus, 3¢pQeKTUBHbIC
aTOMHBIE paanychl. BogopoaHbIie CBA3H — X poJib B (POPMUPOBAHIE MAKPOMOJIEKYI.

32. Buael B3auMoOJCHCTBUN B OMOMakpomoJiekyiax. Ban-nep-BaanbcoBbl (OpreHTAIlMOHHBIC,
MHAYKIMOHHBIE, IUCIIEPCUOHHBIE) B3aUMOAEUCTBUSL. DIEKTPOCTaTUUECKHE B3aUMOICHCTBUSI.

33. O0béMHBIE B3aUMOACHCTBUSI B MakpomoJieKkynax. [lonstue riao0ynsl U Oenka, yClIoBUsS UX
CYLLIECTBOBAHMSI.

34. Ponp ruapodoOHBIX B3aUMOJCHCTBUI B (OPMHUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPHI
6enkoB. Teopust Ourepa.

35. Bona kak yHUKalIbHOE XUMHUYECKOe coeinHenue. KimactepHasi cTpyKTypa BOJIBI.

36. Mopens “Oenok-mamuHa’”. MOJIEKyIsIpHbIE MOTOPBI.

37. IlpakTuuyeckoe TMPUMEHEHHE — MOJEIUPOBAHUE OEJIKOBBIX CTPYKTYp C TOMOIIbIO
pacrpeieieHHbIX BhIYHCICHNH, cucTtema Fold. it

38. IIpuniune! ctpoeHus: OuomemOpaH, MeMOpaHHble O0enku 1 Tunuabl. DyHKIuKM 6uomemMOpaH.
39.  CraHoBieHHME  NPEACTABIEHUH O  CTpyKType  OuomeMmMOpaH,  COBpeMEHHas
KUAKOKPUCTATIINYECKAsT MOJIEIb.

40. lunamuka MOJIeKyJl B MeMOpaHax — jaTepaibHas 1udysus, Gpaun-¢ion noaJBUKHOCTS.

41. MopnenbHbIe JTUMUHbIE MEMOpaHbI — TUIIBI, CTPOCHUE, CITIOCOOBI MOJTyUEHHsI, UCTIOIb30BaHUE.
42. dazoBbie mepexonbl B JUMUIHBIX OnMoMeMmOpaHax. buonormdeckoe 3Hauenue. [lonsatrue u
CBOMCTBA KUJKHX KPUCTAJUIOB.

43. Knaccudukaius TpaHCIOPTHBIX IPoiieccoB B OnomeMOpanax. [Ipumepsi.

44. TlaccuBHbit Tpancnopt. Tumsl nuddy3un, MeMOpaHHBIE TTOPHI.

45. Ocmoc u ¢punbsrparus. YpasHenus Ouka, Teopenna, Hepucra-Ilnanka.

46. AKTUBHBII TPAHCTIOPT — POJIb B KJIETKE, TUIIBI U IIPUMEPHI.

47. IlpakTueckoe NpUMEHEHNUE — CTPOCHHE, MPUHIUIIBI QYHKIIMOHUPOBAHUSI HATPUN-KAJIMEBOTO,
KaJIbLIUEBOT0 HACOCOB. POJIb B KJIETKE U OPraHU3ME.

48. [lonsTre(s1) HAHOTEXHOJIOTHH, KJIacCU(UKAIUS OTpaCciIel HAHOTEXHOJIOTHH, OUOJIOTHYECKUE
HaIpaBIICHUS.

49. JIHK kax wmatepuan il HaHO-MaHUIylupoBaHus. ['padeH, ¢yepeH, yriepoaHbie
HaHOTPYOKM — MOHATHE, TPUMEHEHHE.

50. TlpuGopsl HAHOTEXHOJIOTHYECKHX HCCICIOBAHMM — AaTOMHO-CHJIOBOM MMKPOCKOII,
AIIEKTPOHHBI MHUKpOCKOM, Jja3epHbld muHuer, SIMP / OIIP-cnekTpocokonus — MpUHIIMII
NeNCTBUS, BO3MOXHOCTH J1J1s1 OMOJIOTHH.

Kpurepun onenku 3auéra:

- «3a4TEHO» BBICTABJISIETCSI, €CIIU CTYA€HT YCBOMJI OCHOBHYIO U 3HAKOM C JIOTIOJTHUTEIHHON
JUTEPATypPOH, PEKOMEHI0BAaHHOU IIPOrpaMMOoii; JEMOHCTPUPYET BCECTOPOHHEE,
CUCTEMaTUYECKOE U IIIy0OKOe 3HaHHE MPOrpaMMHOI0 MaTepuasia, yMeHue CBOOOAHO BHIOIHATh
NpakTUYecKue 3a/aHusi, TpeOyemble OOIIEKYIbTypHblE U NPO(ecCHOHAIbHBIE KOMIIETEHIIUU
c(hOpMHUPOBaHbI; YMeeT CBOOOJIHO JIOTUYECKH, apryMEHTHPOBAaHHO, YE€TKO M CXaTO H3Jararh
OTBETHI Ha BOIIPOCHI C UCIIOJIb30BAHNEM HaAYyUYHOW TEPMHUHOJIOTHH;

- «HE 3aYTEHO» BBICTABJIAETCS, €CIIU CTYJCHT HE MOJArOTOBMWIICA K 3a4éTy, HE OTBETUII Ha
BOIIPOCHI WJIM OTBETUJI HETPABMIIbHO; MTOKA3aJl CJ1a0ble 3HAHUS U JIOIYCTUII IPyOble OIUOKH.



OneHouHble cpencTBa Ui HMHBAJIMIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3J10pOBbsI BEIOUPAIOTCS C yUETOM MX MHAWBUAYAIBHBIX CUXO(U3NIECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIMIAM H JIUL[AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
IPEOCTABIIAETCS JOMOJIHUTEIBbHOE BPEMs /1JIsl IOATOTOBKM OTBETA HA 3a4eTe;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3YyIbTATOB 00yUEHHs] MHBAIUIOB M JIUIL C
OrPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBbS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00YYaroIUXCs ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 370POBbS
U WMHBAJIWAOB TPOLEAypa OICHUBAHUS pE3YJbTaTOB OOYYEHHUS IO JUCHUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO HTAIIOB.

[Iponienypa oneHMBaHUS PE3yJIbTATOB OOYUYCHHS WHBAIMIOB U JIUI C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsl 110 JUCLUIUIMHE (MOJIYJIIO) IpelycMaTpuBaeT IpeloCTaBICHUE
uHpopMmanuu B (opMax, AJANTUPOBAHHBIX K OTPAHMUYCHHUSIM WX 3J0POBbS U BOCIPHITHS
uHpopMmanuu:

JUiist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe 3JIEKTPOHHOTI'O IOKYMEHTA,

JUst 1 ¢ HapyIIEHUsIMU CilyXa:

— B mieyaTHOU hopme,

— B (hopMe 3JIEKTPOHHOI 0 IOKYMEHTA.

JUiist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOI'O IOKYMEHTA,

JlaHHBINA TepeyeHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0yyJaronuxcs.

S. Ilepedenb y4eOHOM JIUTepaTypbl, HHPOPMALMOHHBIX PECYPCOB H TEXHOJIOTHil

5.1 YueOnas turepatypa

1. Bonbkenmreitn, M. B. buodusuka : yueOnoe nocobue / M. B. BonbkenmreitH. — 4-e
u3., crep. — Cankr-IlerepOypr : Jlans, 2022. — 608 ¢. — ISBN 978-5-8114-0851-1. — Tekcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEeYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/210956

2. HuxusH, A. buodusuka : koncnekT jekiuii / A. Hukusa, O. JlaBbinoBa ; MuHHuCTEpCTBO
oOpa3oBanus U Hayku Poccuiickoit ®@enepanun, denepaabHoe rocygapcTBEHHOE OIOJKETHOE
00pa3oBaTeNbHOE YUYPEXkKAECHUE BBICHIErO MpodeccCHOHATbHOro0 o0pa3oBaHus «OpeHOyprckuit
rocyJIapCTBeHHBIN yHUBepcuteT™. - Openodypr: OI'Y, 2013. - 104 c.; To xe [DneKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=259291.

3. ®unkenpmTeitH, A.B. ®usnka 6enkoBbIX Mojiekys / A.B. ®uakenbiTeiiH. - MOCKBa;
WxeBck: M3narensctBo MHCTUTYTa KOMIIBIOTEPHBIX HccienoBanui, 2014. - 423 c. - ISBN 978-5-
4344-0193-7; To xKe [D7eKTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=469608.

4. Aunpuanos, A.M. KondopMaiinoHHbIi aHanNU3 OEIKOB: Teopus U npuiioxeHus / A.M.
Amnppuanos ; noa pen. I'.B. ManaxoBoil. - Munck: benopycckas nayka, 2013. - 518 c. - ISBN
978-985-08-1529-3; To xKe [DnexTpoHHBIIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=142264.

5. buoduznueckas sxonorust / B.A. Tepaucnos, A.3. Cunoposa, JI.B. flkoenko, B.T.
Tpodumos. - M.: UznarensctBo KPACAH/I, 2012. - 535 c. - ISBN 978-5-396-00419-1; To xe
[@nexrponnsiit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=468806.

Ji1st OCBOCHUS AUCHUIUIMHBI MHBAJTUAAMU U JIMLIAMU C OTPAHUYCHHBIMUA BO3MOXXHOCTSIMH
3JI0POBbsI UMEIOTCSI U3/IaHMSI B AJIEKTPOHHOM BHUJIE B DJICKTPOHHO-OMOINOTEUHBIX CUCTEMAX
«JIanp» n «¥Opaif».



https://e.lanbook.com/book/210956
http://biblioclub.ru/index.php?page=book&id=259291
http://biblioclub.ru/index.php?page=book&id=469608
http://biblioclub.ru/index.php?page=book&id=142264
http://biblioclub.ru/index.php?page=book&id=468806

5.2. llepuoguyeckas Jureparypa

HazBanue uzganus [epuognunocts | MecTo 3a Kakue TObI XPAHUTCS

BBIX0J1a (B TOM) XpaHEHHS
Buomnorus.PedeparusHbrit 12 PXK 1970-2020 Nel-2
)kypHain. BUHUTU
buoopranunueckast xumust 6 g3 1975-2008, 2009 Ne 1-3, 5-6, 2010 -

2018 (1 momyr.)

buoxumus 12 g3 1944-45, 1947 — 2018 (1momyr.)
I'enetuka 12 q3 1965-2016,2017 Ne 1-6
KypHan MukpoOHoIIOTHH, 6 43 2010-2018 Ne 1-3, 2019 Ne 1-3, Ne 5-6,
SMUAEMUOJIOTUH U 2020-
UMMYHOOHUOJIOTUU
XKypHuan oOreii ouomoruu 6 43 2009-2017 Ne 1-3, 2018 (1 momyr.)
3amura okpysKarolei cpesl B q3 2008 Ne7-12,2009- 2012, 2013 Ne 7-12,
He(Tera30BOM KOMIDIEKCE 2014-2015, 2017 Ne 1-3
W3Bectus BY3o0B Cesepo- 4 43 2010-2012,2013Ne 1-2, 4-6, 2014-

Kaska3sckoro peruona. Cepust:
EcrecTBeHHbBIC HAYKH

W3Bectus PAH (1m0 1993 1. 6 g3 2009-2018 (1 momyr.)
Uzsectuss AH CCCP). Cepus:

buonornueckas

HUcnonp3oBanue u oxpaHa 12 3 2008-2017 Ne 1-2
MIPUPOIHBIX pecypcoB B Poccun

Muxkpobuomnorus 6 43 2009-2018 Nel-3
MonekyisipHasi OnoI0TUs 6 43 2008-2016,2017 Ne 1-3
[puknagHas OMOXUMHUS U 6 43 2008- 2013, 2014 Ne 1-5, 2015- 2016,
MHUKPOOHOIIOTHS 2017 Ne 1-3

Yenexu coBpeMeHHON OMOIOTHH 6 43 2008-2017

Dxonorus 6 43 2009-2018(1 momyr.)
DKOJIOTHUS U )KU3Hb 12 3 2003-2012

DKOJIOTUs U IPOMBIIIIEHHOCTh 12 g3 2008-2017

Poccun

1. Ba3el manneix komnaauu «MUBUC» https://eivis.ru/

2. Dnexrponnas oudmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. AuTepHeT-pecypchl, B TOM YHUCJIe COBpeMeHHbIe MPogecCHOHAIbHBIE 0a3bI TaHHBIX H
HH(OPMANIMOHHbIE CIPABOYHbIE CHCTEMBI

Inekmponno-ouonuomeunste cucmemut (35C):

1. O6pasoBarenshas miarhopma «FOPAWT https://urait.ru/

2. OBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3. OBC «BOOK.ruy» https://www.book.ru

4. OBC «ZNANIUM» https://znanium.ru/

5. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvnvie 6azvt Oannvlx

1. BupryaneHblii  unTanbHblil  3an  Poccuiickodt rocymapctBeHHoi Oubmmotexku (PI'B)
https://1diss.rsl.ru/

2. HanmonaneHast aekTpoHHas oubnuoreka https://rusneb.ru/

3. Hayunast snextponnas 6ubnunoreka eLIBRARY.RU (H3B) http://www.elibrary.ru/

4. [TomHOTEKCTOBAsE KOJUIEKLUs KypHaioB Ha muatdopme PIIHU (DnexkTpoHHBIE Bepcuu
Hay4HbIX xKypHanoB PAH) https://journals.rcsi.science/

5. [pe3unenrckas 6ubmmoreka um. b.H. Expumnua https://www.prlib.ru/

6. YHuBepcurerckas nH(pOpMaIMOHHAS cucreMa POCCHUA (YHUC Poccus)
http://uisrussia.msu.ru

7. Xypuans! uzgarenscrsa Wiley https://onlinelibrary.wiley.com/
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8. [TomuorekcroBasg koiuiekuuss KHAT eBook Collections m3marensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

9. [MonnotekctoBass kosutekuuss kHUr EBSCO eBook (rmy6una apxuBa: 2011-2023 r1r.)
https://books.kubsu.ru/

10. Pecypcst Springer Nature https://link.springer.com/, https://www.nature.com/

11. Questel. baza ganusix Orbit Premium edition https://www.orbit.com

12. China National Knowledge Infrastructure. BA  Academic Reference
https://ar.oversea.cnki.net/

13. [lomHOTEKCTOBBIE apPXWMBHI BEAYLIMX 3alaJHBIX HAy4HBIX >KypHalIoOB Ha Poccuiickoit
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru

Hngpopmayuonnwie cnpasounsvle cucmemol

1. Koncynwrant [lntoc - cipaBouHas mpaBoBas cucTema (JOCTYI MO JIOKAJIbHOM CEeTH C
KOMITBIOTEPOB OMOIMOTEKH )

Pecypcuot c60000n020 0ocmyna

1. KubepJlenunka http://cyberleninka.ru/;

2. AMepukaHcKas nateHTHas 6a3a manHbix _Nttp://www.uspto.gov/patft/

3. Jlekropuym TB - Buneonekiuu Beaymumx jJexktopoB Poccun http://www.lektorium.tv/

4. Freedom Collection — mogHOTEKCTOBasT KOJUICKIHS SJICKTPOHHBIX JKypHAIOB W3/aTeIbCTBA
Elsevier https://www.sciencedirect.com/

5. MuHuctepcTBO  Haykd ©W  Bblcmiero  oOpaszoBanus  Poccuiickoit ~ ®enepanuu
https://www.minobrnauki.gov.ru/;

6. ®enepanbubiii mopran "Poccuiickoe oopazosanue” http://www.edu.ru/;

7. IIpoekt ['ocynapcTBEHHOT0 HHCTUTYTA pyccKOro si3bika uMeHu A.C. [lymkuna
"O6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CnpaBouyHo-nH(pOpMaIoHHbIH optan "Pycckuit s3pik" http://gramota.ru/;

9. CnoBapu u >HnmkiIoneauu http://dic.academic.ru/;

10. O6pa3oBarenbHbIi opran "Yueba" http://www.ucheba.com/.

Coocmeennbvie 31eKmponHble 00pazosamebHole U unghopmayuonnsie pecypcot Kyol'y

1. DnekTpoHHbIi KaTajor Hayunoit oudanorexku Kyol'Y http://megapro.kubsu.ru/MegaPro/Web
2. DIIEKTpOHHAsA oubsnmoreka TPYZIOB YYEHBIX KyoI'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTkpbITast cpesa MOAyJIbHOTO quHaMudeckoro ooydenus Kyol'yY  https://openedu.kubsu.ru/
4. baza y4eOHbIX IUIaHOB, y4€OHO-METOJUYECKHX KOMILUIEKCOB, MyOJUKaluid U KOH(pEpEeHUINH
http://infoneeds.kubsu.ru/

5. DnekrponHsIii apxuB gokymenToB KyoIl'Y _http://docspace.kubsu.ru/

6. MeToanyeckue yKazaHus A5 00y4al0IMXCs 10 0CBOCHUIO THCIMIIIMHBI (MOLYJIsl)

MeTtoauyeckue peKOMEHJALMH 10 OCBOGHUIO JIEKIMOHHOIO MaTepHaJa,
NOATOTOBKE K JICKIHMAM
Pabora Ha nekuuu ABJISETCS OYEHb BaKHBIM BUAOM CTYACHUYECKOH JEeSTeNbHOCTH AJIs U3yUeHUS
JUCLUUIUIMHBL, T.K. Ha JIGKIMUM NPOMCXOJUT HE TOJBKO COOOILIEHHE HOBBIX 3HaHUHM, HO U
cucTeMatu3anus U 0000IIeHe HAaKOIUIEHHBIX 3HaHUN, (OPMHUPOBAHUE HA UX OCHOBE HJICHHBIX
B3IIAJIOB, YOEXKICHUH, MHPOBO33PEHUS, DPa3BUTHE IO3HABATENbHBIX M TNPO(ECcCHOHATBHBIX
UHTEpecoB. JIEKTOp OpUEHTUPYET CTYAEHTOB B yueOHOM Marepuane. KpaTkue 3amucu jexuuit
(KOHCIIEKTHPOBAHUE) TOMOTAET YCBOUTh MaTepUal.
Hanucanue koHcneKTa JIEKIUNA: KPaTKO, CXeMaTUYHO, ITOCJIEI0BATEIbHO (PUKCUPOBATH OCHOBHBIE
MIOJIOKEHUS, BBIBOJBI, (HOPMYITUPOBKH, OOOOIIEHUS; MOMeYaTh Ba)KHBIE MBICIH, BBIICIATH
KJIFOYEBbIE CJI0Ba, TePMUHBIL. KOHCIIEKT Jydliie mopa3AenisTh Ha yHKTHI, maparpadsl, codmonas
KpacHyto CTpoky. IlpuHImnuanbHble MecTa, omnpeaeieHus, GopMyJsbl CIEAyeT CONpPOBOXKIAThH
3aMEYaHUSIMH: «BA)XKHO», «0CO00 BaXKHO», «XOPOLIO 3alIOMHUTH» W T.NI. WU IOAYEPKHUBATH
KpacHoli pyukoit. [{enecooOpa3Ho pa3paboTaTs COOCTBEHHYIO CHMBOJIHMKY, COKPAIIICHUS CIIOB, UTO
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MO3BOJIMT CKOHLEHTPUPOBaTh BHUMAaHME HAa BaXKHBIX cBeleHMAX. [IpociymmBaHue M 3anuch
JEKIIMM MOKHO MPOU3BOJIUTH MPH IMOMOIIM COBPEMEHHBIX YCTPOMCTB (AMKTO(OH, HOYTOYK,
HeTOyK M T.1.). PaboTas HaJq KOHCHEKTOM JIEKLMH, BCErja CleAyeT HUCHOJIb30BaTh HE TOJIBKO
y4€OHUK, HO U Ty JIUTEpaTypy, KOTOPYIO JONOJHUTEIBHO PEKOMEH0BAJ JIEKTOP, B TOM YHCIIE
NEpUOJIMYECKUE H3JaHMUsA COOTBETCTBYIOIIEH HampaBieHHocTu. Ilo pesynabraram paboThl ¢
KOHCIIEKTOM JIEKI[UM CJIeyeT 0003HAUYUTh BOIIPOCHI, TEPMUHBI, MaTepuai, KOTOPbI BbI3bIBAET
TPYAHOCTH, INOMETUTh M IONBITATbC HAWTH OTBET B pEKOMeHAyeMoil sutepatype. Ecnn
CaMOCTOSITENILHO HE y/1aeTcs pa300paThCs B MaTepHuale, He00X0AuMO c(hOPMYIHPOBATH BOIIPOC U
3a7aTh MPENOAABATENI0O HAa KOHCYJbTAallUM, Ha JIaOOpPAaTOPHOM 3aHATHH, Ha OOIIEHUH B
KOHTAKTHBIE Yachl. JISKIIMOHHBINA MaTepHal sSBJIsieTCsl 0a30BbIM, ¢ KOTOPOrO HEOOXOIMMO HA4YaTh
OCBOCHME COOTBETCTBYIOILETO pa3ziesia UK TeMbl. [111aH MoAroTOBKY K JICKIUH:

. 03HAKOMHUTKCS C TEMOM JICKIINHU

. 03HAKOMHTHCS € MPEJI0KEHHBIMU BOIPOCAMU
. W3Y4YUTh COOTBETCTBYIOIIMI MaTepHaIl

. 03HAKOMMTHCS C JINTEPATypOH IO TeMe

MeTtoauyeckue peKOMeHAAalMH 110 NOATOTOBKe K JIa0opaTOpHbIM padoram:

B nporuecce noarotoBku Kk J1aboparopHoit paboTe He0OOXOAMMO 03HAKOMUTHCS ¢ paboueit
OpOTPaMMOM TUCHUIUIMHBI, TeMaMH M IUTaHAMH JIAOOPaTOPHBIX 3aHATHH, yHenss ocoboe
BHUMaHUE LEIIM M 3a7adaM, CTPYKType U COJEP)KAaHUIO JIHCLUIUIMHBI, TPOBECTH AaHAIU3
OCHOBHOHM y4eOHOI JHTEpaTypsl, MOcae 4ero paboTarh ¢ peKOMEHIOBAHHOW JIOTOIHUTEIHHOM
autepatypoil. IIpu yCTHOM BBICTYIJICHMM IO KOHTPOJIBHBIM BOIPOCaM J1aOOpaTOPHOIO 3aHATUS
HY)KHO M3J1araTh (HE YNTaTh) MaTepHall BBICTYIUIEHHUACBO0OAHO. Heo6X0aMMO KOHIIEHTpUPOBATh
CBOE€ BHUMAaHHE Ha TOM, YTO BBICTYIUIEHHWE OOpAIlEHO K ayIUTOpPHM, a HE K MpernojaBareilo,
T.K. 9TO 3HAYMMBI acreKT npodecCHOHANIBHBIX KoMmmeTeHIwi. [1o okoHYaHuu 1a00paTopHOTO
3aHATHA CIEAYyeT IIOBTOPUTH BBIBOABI, CKOHCTPYMPOBAaHHBIE B XOJA€ YCTHOIO OIIpOCa,
IIPOCIIEUB JIOTUKY UX MOCTPOEHUs, OTMETUB IOJIOKEHUS, JeXKallue B UX OCHOBE. {1 aTOro B
TEYEHUEe Ompoca APYrMX Yydyalluxcs CcleqyeT nenaTb IOMETKH. bomee Toro, B ciydae
HETOYHOCTEH W (WJIM) HETIOHWMAaHMs KaKoro-iIn0o BOMpOca MPOUIEHHOTO MaTepuaia CleayeT
00paTUTHCS K TMPENoAaBaTeN0 A MOJyYeHHs HEOOXOJUMOM KOHCYNbTAllMM M Pa3bICHEHMS
BO3HMKIIEH CUTYaIlUH.

Cxema noJroToBKH K Ja00paTOpHBIM paboTam:
03HAKOMUTHCS ¢ TEMOMH, LIeNbIO U 3a7iauaMu padoThl;
PacCMOTPETh NPETIOKEHHBIE BOIIPOCHI;
W3Y4YUTh JEKIMOHHBIN MaTepHUall, OCHOBHYIO U TONIOJHUTEIIBHYIO JIUTEPATYPY;
03HAKOMUTHCS C JaOOPATOPHBIMU 33JJaHUSIMHU U XOJIOM UX BBIITOJHEHHUS;
03HAKOMUTHCS C 000PYJOBAaHUEM 3aHSTHS;
BBITMIOJTHUTH 33JaHUSI B COOTBETCTBUU C XOJI0M pabOThI;
MUCHbMEHHO 0(OPMUTH BBIIIOJIHEHHYIO paboTy;
MTOIBECTH UTOT U CAENIATh CTPYKTYPUPOBAHHBIE BBIBOJIBI.
MeTtoanyeckue peKOMEHIAUMH 110 MOAT0TOBKE MPe3eHTALMIA:
*  3HAKOMMTBCS C TEMOM, LIEIBIO U 3a7a4aMHU
*  COCTaBMTb IUIAH MPE3EHTALMHU COTIACHO OCBOEHHOMY T€OPETHYECKOMY MaTepHaly
*  IIPOU3BECTU IOUCK B JICKIIMOHHOM MAaTe€pUaje, OCHOBHOU U JIOIMOJHUTEIBHON JINTEpaType
(akTHUecKoro MaTepuaa 1o TeMe
*  IIPOW3BECTU NOMCK MJUIFOCTPATUBHOTO MaTepHalla B CETH "MHTEPHET"
*  COCTaBHUTb IPE3ECHTALMIO IIPU ITOMOILIM crienuain3zupoBadHoro 110
*  COCTaBHUTbH JOKJAJ IO WILIFOCTPATUBHOMY MaTepHally IPE3eHTAlUN
*  OTpENeTHpOBaTh IIPE3ECHTALMIO MEPE] CAaUYeH
Metoauyeckue peKOMEHAALMHU 110 NMOAT0TOBKE K KOJUIOKBHYMY:
*  O3HAaKOMUTHCS C TEMOMU U BOIIPOCAMHM KOJIJIOKBHUYMa
*  H3YYUTh JICKIIMOHHBIA MaTepUal
*  U3YYUTb OCHOBHYIO JINTEPATYypy IO TEME



*  U3Y4YUTh JIONOJIHUTEIBHYIO JIUTEPATYPY IO TEME
*  HamucaTh OTBET Ha MPEJIOKEHHBIN BOIIPOC
*  00BEM MUCBMEHHOr'0 OTBETA OT 3 10 4 CTpaHMIL, BpeMs BBIOJHEHUS 10 90 MUHYT
CamocrosiTeibHast padoTa
CamocrodrenbHas padoTa CTyI€HTOB JUCLUILUIMHE OCYILECTBIISAETCS C LEJIbIO YIiTyOneHus,
pacIIUpeHMs, CUCTEMAaTH3alMM W 3aKPEIUIEHHWS IOJYYEHHBIX TEOPETHUECKUX 3HAHMIA,
(GopMHpOBaHUS YMEHUH HCIIOJIb30BaTh JTOKYMEHTALMIO U CHELUAIbHYIO JIMTEPaTypy, Pa3BUTUSL
MIO3HABATEJBHBIX CIIOCOOHOCTEH M aKTUBHOCTH, a Takke (POPMUPOBAHUS CAMOCTOSITEIHLHOTO
MBILIEHHS], CIOCOOHOCTEH K CaMOpa3BUTHIO, CaMOCOBEPIIEHCTBOBAHUIO M CaMOpEaIU3aliH,
pPasBUTHS HCCIEIOBATEIbCKUX YMeHHH. [lepex BBINOJIHEHHEM CaMOCTOSTENBHONW pPaOOTHI
HE00X0MMO YETKO IMOHUMATh LIeJIU U 3a7aud paboThl, CPOKU BBIITIOJIHEHHS, OPUEHTUPOBOYHBIN
00BbeM, OCHOBHBIE TPEOOBAHUS K Pe3ysIbTaTaM padOThl, KpUTEPUH OLIEHKU. BO BpeMsi BHITIOJTHEHUS
CaMOCTOSITENIbHOW paboThl IpenojaBaTelb MOXET IPOBOAUTh KOHCynbTauuu. KoHTpoib
pe3y/bTaTOB CaMOCTOSITENIbHONM pabOThl CTYAEHTOB MOXKET OCYLIECTBISTHCS B NHCbMEHHOM,
YCTHOM WM cMmemaHHOM ¢opme, ¢ mpeAcTaBlIeHHEM MPOJYKTa TBOPUECKOW AEATeNbHOCTU
cTyJeHTa. B kauecTBe popM M METO/I0B KOHTPOJISI CAMOCTOSITEIbHOM pabOThl CTY/IEHTOB MOTYT
OBbITh UCTOJIb30BaHbl CEMUHAPCKUE 3aHSTUS, KOJUJIOKBUYMBI, 3a4€Thl, TECTUPOBAHHUE, CAMOOTUETHI,
KOHTpOJIbHbIE paboThl U Ap. KpuTepusiMu OLIEHKH pe3yJIbTaTOB CAMOCTOSATEIbHOW pPadOThI
CTYJCHTa SIBJISIIOTCS: YPOBEHb OCBOEHMSI CTYJEHTOM Y4eOHOro MaTepualla; YMEHHUs CTYyJeHTa
UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHWS TPU BHIIOJHEHUM HWHAMBHUIYAJIbHBIX 3a/laHU;
000CHOBaHHOCTb U YETKOCTb M3JIOKEHHsS OTBeTa; O0(OpMIIEHHUE MaTepuana B COOTBETCTBUU C
TpeOOBAHUSIMU.
[1nan noAroToBKu:
e [JM3y4YMTh COOTBETCTBYIOIIMI JIEKIIMOHHBIA MaTepHua
e [JU3y4YHMTb OCHOBHYIO JIUTEPATYpPy IO TEME
e [JU3YyYMTb JOMOJHUTEIBHYIO JUTEPATYPY 10 TEME
e [JopopMUTH BBIIIOJHEHHYIO pabOTy NMUCBMEHHO WJIM B BHUJAE NpPE3CHTALUU B
3aBHCHMOCTH OT 3aJaHUsl
e [IcaenaTh CTPYKTYpUPOBAaHHBIE BHIBOJBI.
MeTtoauyeckue peKOMeHAALMHU 110 NOATOTOBKE K 3a4eTy
[Tpu moaroroBke K 3au€Ty HEOOXOAMMO OPHEHTHUPOBATHCS Ha KOHCIEKTHI JIEKIUH, pabouyro
IpOrpaMMy JTUCIUIUIMHBI, HOPMATUBHYIO, yUeOHYIO U peKOMEHAyeMYto JuTeparypy. OCHOBHOE B
MOArOTOBKE K CJade 3adeTa - 3TO NOBTOPEHHME BCErO0 Marepuaja JAUCLHUIUIMHBI, 10 KOTOPOMY
HeoOXoauMo caaBaTh 3adeT. [Ipu moAroToBke K caaye 3adyera Becb 00beM pabOThl HYKHO
pacnpeneniaTe paBHOMEPHO 110 JHSAM, OTBEJEHHBIM I NTOATOTOBKH, KOHTPOJIUPOBATH KaXKIbIN
JIeHb BBINIOJIHEHUE HaMEYeHHOW paboThl. B mepuoa moAroToBkM K 3a4eTy CTYJIEHT BHOBb
oOparraercs K yxe u3yueHHOMY (IpoiieHHOMY) yueOHOMY Marepuaiy. [loaroroBka BKIIOYaeT B
ce0st TpH ATana: caMoCTOsITeNIbHAs padoTa B TEUEHUE CEMECTPA; HEMOCPEACTBEHHAS TOITOTOBKA B
JTHH, TIPEIIECTBYIOLINE 3a4eTy MO TeMaM Kypca. [ ycrnenrHoi ciaum ykasaHHble B paboueit
nporpamMmme (hopmMupyemble KOMIIETEHIIMN B PE3yJIbTaTe€ OCBOEHUS UCUUILUIMHBI JOKHBI OBITh
IPOIEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4€Ty HE0OX0AMMO HaYMHATH C MEPBOH JIEKIIUU U MEPBOI
nabopaTopHO pabOTHI.

7. MaTepuajibHO-TeXHUYECKOe o0ecneyeHue 1o AMCuunInHe (MOayJ0)
HaunmenoBanne 060pyI0BaHHBIX yUSOHBIX nepeveHb OCHOBHOTO IMepeyeHpb TUIIEH3MOHHOTO

KaOMHETOB 000opy10BaHuUs IPOTPaMMHOTO 00ecTIeUeHHS
VuebHast  ayauTopusi UL TPOBEICHHS | MPOCSKTOP, BBIXOA B MHTEpHeT, | Microsoft Office 365
JEKIMOHHBIX 3aHATHH, y4eOHas ayauTOpHsl | 3JIEeKTpOHHBIE pecypchl, mocka | Professional PlusWindows 10
JUsi  TPYNIOBBIX WM WHAMBHIYyaJbHBIX | yueOHas1, yueOHas MeOesb KopmoparuBhas,  Microsoft
KOHCyJbTanmii (aya. 425) Office  npodeccuonanbHbIii
mmoc 2016; AnTUBHpYCHas
3amuTa (PU3NYECKUX pabovnx
CTaHLUI u CEPBEPOB:
Kaspersky Endpoint Security




it OusHeca — CTaHIApPTHBINA
Russian Edition. 1500- 2499
Node 1 year Education
Renewal License

KOHCYJIbTaIuil (ayna. 422)

VYuebnast  ayauTopust  Jus  TPOBEAEHHS | NPOEKTOP, BBIXOJ B MHTEPHET,
JICKIIMOHHBIX 3aHATHH, y4deOHas ayIuTOpHsl | JIEKTPOHHBIE PECypCHI, 10CKa
UL TPYNIOBBIX M HMHAWBUIYaIbHBIX | yyeOHas, yueOHas MeOelb

Microsoft Windows
Microsoft Office

VYueOHas ayquTopus s IPOBEACHUS

MPOEKTOp, BEIX0A B MIHTEpHET,

Microsoft Windows

3aHATHUI CEMHHAPCKOTO TUIIA, Y4eOHas Joctym B anekrponnyro | Microsoft Office
ayUTOPHS VISl IPOBEACHHUS J1a00PaTOPHBIX UHPOPMALUOHHO-

3aHATHH, Ay ANTOPHS TEKYIETO0 KOHTPOJIS U 00pa3oBaTeIbHYI0 cpeny,

MIPOMEXYTOUYHON aTTEeCTAllNH, yaeOHas Iocka  ydeOHas,  ydeOHas

ayUTOPHSA VIS IPOBEACHUS Me0eb, MHKPOCKOIIBI,

HHJMBUIYABHBIX U IPYIIOBBIX XONOAUIBHUK,  LeHTpU(yra,

KOHCynbTanuil (ayna. 419) J103aTOPhI, (HOTOKOJIOPUMETD,

BECHI
HJ’IH CaMOCTOSITEILHOMI pa6OTBI o6yqa}omﬂxc51 npeayCMOTPCHBI IIOMCIICHU A,

YKOMILJIEKTOBAHHBIC CIEIMATN3UPOBAHHON MEOEbl0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOM C
BO3MOXXHOCTBIO MOJKIIOYeHHsI K ceTH "HMHTepHer" n obecrieueHrueM JOCTyIa B JIEKTPOHHYIO
UH(OPMALMOHHO-00pa30BATENBHYIO CPETY YHUBEPCUTETA.

HaunmeHnoBaHue 000py10BaHHBIX
y4eOHBIX KAOMHETOB

OCHaIIEHHOCTh MOMEIICHUHN ISt
CaMOCTOSTENIbHON paboThHI
o0yuyaromuxcs

[lepeueHb AMIIEH3MOHHOTO
MIPOTPpaMMHOTO
obecrieyeHus

KomrmbroTepHslii  knace,  yueOHas
ayIUTOpHs Ut OPOBEICHUSI
1ab0paTOPHBIX 3aHSTHH, AyAUTOPHS

JUISL CaMOCTOSITENbHON paboTel (aya.
437)

MIPOEKTOP, KOMIIBIOTEpHasl TEXHHKa C
MOJAKIIIOYEHHEM K WH(OpMalnoHHO-
KOMMYHHMKalIMOHHOH cetn "MHTepHeT"

(mpoBojHOE COEIMHEHNE u
GecrpoBoIHOE COeIMHEHNE o
texHonmornn Wi-Fi) u mocrymom B
JJIEKTPOHHYIO nH(pOpMAIMOHHO-

00pa3oBaTenbHyI0 Ccpeay, Beb-kamepa,
JIocKa yueOHasi, yueOHast MeOeb.

Microsoft Windows
Microsoft Office




