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1 Hesn u 3axa4y U3y4YeHHUs T CUMILIMHBI (MOLYJI51)
1.1 Ilean ocBOeHUST TUCHUILIHHBI
Lenpto ocBoeHust nuctuIuinHbl "buodusmuka" sBisercs (opMHUpOBaHHE y CTYICHTOB
npo¢eCCHOHATIBHON KOMIIETEHIIMHM B MPOU3BOJCTBEHHON NEATEIbHOCTH M MpolaraHja 3HaHWMH,
HANpaBJICHHBIX HA PACHIMPEHHME TMPEJICTABICHUH O 3HAYEHUM OMOPHU3UKM KaK HAYKd O
MOJIEKYJISIPHBIX M (PU3MKO-XMMHUYECKMX B3aUMOJEHCTBUAX B OHOJOIMUYECKMX CHCTEMax u
MEXaHU3MaX B3aWMOJICHCTBUS OMOJIOTUYECKUX CHUCTEM C OKPYXKAIOWIEH Ccpenoi, BIMSHUU
¢du3nuecknx (pakTopoB Ha NPOLECCHI XKU3HEACATEIbHOCTH.
1.2 3agauu U CHUILITHHEI
3a1aun OCBOCHUS AUCLUUILIMHBI — COPMHUPOBATD Y CTYJEHTOB CIIOCOOHOCTD:
— aHaJIM3UPOBATH B3aWMOJECHCTBHE OPraHU3MOB PA3JIUYHBIX BUJIOB JPYr C JIPYrOM M CO
cpefoi 00MTaHus MOCPEACTBOM OIMCAHUS U MOJIEINPOBAaHUS OMO(PU3NUECKUX SBICHUM;
— MPUMEHATh OMOPHU3NUECKUE TTOAXO0/bl M MPUHIUIBI B padOTax MO MOHUTOPUHTY, OIICHKE
COCTOSIHUS OKpY>KaloIlel cpesibl U OXpaHe Onopecypcos,;
— BJAJICHHE OCHOBHBIMHU (PM3HOJIOTMYECKMMU METOJaMM aHalIu3a M OLEHKU COCTOSHUS
JKUBBIX CUCTEM;
— BJIQJICHUS1 OCHOBHBIMM TUIIAMU 3KCIEIULIMOHHOIO U JIA0OPAaTOPHOT0 000PYOBaHMSL.
1.3 MecTo AucuumInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl
Hucuummaa «bruodusnkay OTHOCHTCS K 00si3arenbHON dactu biioka 1 «JluCHHIuInHbL
(Monynu)» ydebHoro miana. M3ydenuto kypca «buodusnka» mpeaecTBYOT AUCLUIUIMHBL,
HEoOXOUMBbIE JJIsl €€ U3Y4EHHUs, Takue Kak MaremaTuueckue MeToJsl B Ouonoruu, Ousuka,
Xumus, Pusnonorus pacteHui. Marepuansl JUCHUIUIMHBL HCIOJB3YIOTCS CTYACHTaMU B
Hay4yHOW paboTe Mpu MOJATOTOBKE BBIMTYCKHOM KBaJM(UKALMOHHOW pabOThl U KpaliHE BaXKHbI B
OCYILIECTBIICHUH MTPAKTUYECKOH EATEIIbHOCTH Onoora.
1.4 IlepedyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECCHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHs 00pa30BaTeJbHOH NPOrPaMMbI
N3ydenne panHOW y4eOHOW JHCHUIUIMHBI HAMpaBICHO Ha (QOPMHUPOBAHUE Y
00yYaroIuXcsl CIeYOIUX KOMIETEHIIHH:

Kon u HaumeHoBaHNe UHIUKATOpa™ PesynbTarel 00yueHus 1o JUCIUILTUHE

OIIK-1 CrocobeH MpUMEHSTHh 3HaHHWE PAa3sHOOOpPa3Hs KUBBIX OOBEKTOB PA3IMUYHBIX YPOBHEH OpraHu3aluu U
yMeHHe padoTaTh C HUIMHU B MOJIEBBIX M JIAOOPATOPHBIX YCIOBHSX JUIS PELICHUS] HHHOBAI[MOHHBIX 3aa4 B cdepe
npodeCCHOHANBLHON AEATENILHOCTH C IPHUBICUCHUEM IPH HEOOXOJMMOCTH METOJOB CTPYKTYpPHO# Ouosoruw,
6nonH(OpPMaTHKH, MATEMAaTHUECKOTO U MOJIEKYJISIPHOTO MOAETHPOBAHUS

J1a00PaTOPHBIX YCIOBHUSX.

HOIIK-1.2. IIpumensier B | 3HaeT 0cOOEHHOCTH HAONIOACHUS, UACHTU(DHUKAIINY, KIacCU(DUKAIINU, U
Mpo(pECCHOHATPHON  MesITeTHbHOCTH KYJbTUBUPOBAHHUSA OWOJOTHYECKHX OOBEKTOB B MPHPOTHBIX H
METO/IbI HAOII0ICHHUS, 71a00pATOPHBIX YCIOBUIX

uneHtuduKanuy, Kiaccuukanuyu, ¥ | YMeeT MpoBOIUTH OHOPH3WYECKHE HAOIONEHHS W OKCIIEPUMEHTHI B
KyIbTUBUPOBAaHHUSA  OHOJIOTMYECKHMX | JJaOOPATOPHBIX YCIOBHSX, OIIEHUBATH PE3YIIBTATHI

00BEKTOB B IIPUPOTHBIX u | Brameer MeTonamu HaONIOICHUS, HACHTU(DUKAINH, KIacCCH(OUKAIIUIH, H

KyJIbTUBUPOBAaHUS OMOJNIOTMYECKHX OOBEKTOB B
71a00paTOPHBIX YCIOBHUIX

NPUPOAHBIX W

HOIIK-1.3. AHamu3upyer
B3aUMO/JIEICTBUE OpraHu3MOB
Pa3IMYHBIX BUJOB APYT C APYTOM H CO
cpenoit oOuTaHus.

3HaeT OMopU3NIECKHe MEXaHU3MBI B3aNMOACUCTBISI OPTaHU3MOB JIPYT
C IPyTOM U CO CPeIoN OOUTAHHUS

YMeeT BbISIBIISITh B3aUMOICHCTBHE OPIraHU3MOB PAa3IMYHBIX BUIOB APYT
C JIpyroM M CO Cpefoil OOHWTaHMs IOCPEICTBOM MPOBEICHUS
O0Mo(hM3NUECKHX HCCIeA0BaHNN

BiasieeT HaBbIKAMH OIICHKH B3aMMOJCHCTBHSI OPraHU3MOB Pa3IHYHBIX
BHIOB JIPYT C APYTOM U CO CPEA0i OOUTAHMS IIOCPEICTBOM ITPOBEACHHUS
O0Mo(hM3NUECKHX MCCIeA0BaHNN

NOIIK-1.4. VdgactByeT B paboTax o

3HaeT MPUHIUIIEI IPUMEHEeHN Onodn3ndecknx HabIroAeHu B paboTax

MOHUTOPHUHIY, OLIEHKE COCTOSIHUS | 110 MOHUTOPHMHIY, OLICHKE COCTOSHUSI OKPY’KAaIOLIEH Cpelbl U OXpaHe
OKpyXarolied cpeasl M OxpaHe | OMOpEecypcoB.
6ropecypcos. YMeeT npoBOANTh MOHUTOPHHT IO OMO(U3UUECKHUM TTOKa3aTeIsiM

Brageer HaBBIKAMH OIIGHKH COCTOSHHS OKPYXKAroIleH Ccpeasl 1o
OHO(PU3UYECKUM MTOKA3ATEISIM




KOH 1 HAMMCHOBAHUC I/IH}_'lI/IKaTOpa*

P€3yJ'H)TaTbI 06yquI/m 1O JUCHMIIIMHE

000pyIOBaHUE,  BKJIIOYAs

0e30macHoCTH

OIIK-2 CnocobeH IIaHUPOBAaTh W TPOBOJUTH OHOJIOTMUECKHE O3KCIEPUMEHTHI, HCIIOJIb3Ys COBPEMEHHOE
(PU3MKO-XMMHUYECKHE
MO/JISTTMPOBaHMs, ONONH(OPMATHKH, Ipyriue HHPOPMAIIHOHHBIE TEXHOJIOTHH U podeccroHanbHble 0a3bl JaHHBIX,
coOmo1aTh NpaBHiIa OMOATHKH, OE30ITaCHOCTH 3KCIEPUMEHTAIbHONH padoThl U TpeOoBaHUI MH(POPMAIIMOHHON

METOIbl  CTPYKTYPHOW  OHOJIOTHH, MOJICKYJISIPHOTO

NOIIK-2.1 JleMoHCTpUpYeT BlaJeHHUE
OCHOBHBIMH THIIAMH 3KCIEJUIIHIOHHOTO
1 1abopaTOPHOTO 00OPYHAOBAHHS.

3HaeT (pU3MYECKUe MPUHINIBI ISHCTBHS KITIOYEBBIX OMOJIOTHYECKHUX U
(u3nIecKux mpudOpoB

Ymeet paboTaTh ¢ 1a60paTOPHOI H3MEPHUTEITHHON TEXHUKOH

Brnameer TtexHumkoil paboTel C OHOJOTHYECKHM 00OpYyIOBaHUEM,
JeHCTBYIOIM Ha QU3MYESCKUX NPUHIMIIAX

HOIIK-2.3 AHanmu3upyer u
KPUTHYECKH  OLICHHBAcT  Pa3BUTHE
Hay4YHBIX HJeH, Ha OCHOBE HMCIOIINXCS
pPECYpCOB COCTaBISCT IUIAH PEIICHUS
NIOCTaBJICHHOH 3amadn, BBIOMpaeT |

3HaeT COBpeMEHHBIE HAYYHBIC HICH B 00J1aCTH OMO(MU3NKN U CMEKHBIX
HayK

VYMeeT coCTaBISITh IUIaH pemenusa IIOCTaBJICHHON 3aJa4d Ha OCHOBE
TIEPEOOBBIX HAYIHBIX HCCJICIOBAaHMM B obnactu JCATCIBbHOCTHU

Bnageer merommueckmmu HpI/IéMaMI/I B 00JIaCTH JEATEIBHOCTH |

MOJIEBBIX M J1a0OPAaTOPHBIX YCIOBUSIX,
00OCHOBBIBAET [TOCTABIICHHBIE 33/1a4H1 B
KOHTEKCTE€ COBPEMEHHOI'O COCTOSHUS
IPOOIEMEIL.

MOIlPI(l)I/IIII/IpyeT MCETOANYCCKUE | BO3MOXXHOCTSIMH I HUX Momxl(’pI/IKauI/m B 3aBUCHMOCTH OT
NpHUEMBI. TNOCTaBJICHHBIX 337129

HOIIK-2.4 Hcnone3yer B | 3HaeT MpHUHIMIIEI pabOTH ¢ COBPEMEHHBIM 000pYyJOBaHHUEM B TTOJICBBIX
npodeccHoHaNBLHON JIEITENTBHOCTH | U JJAOOPATOPHBIX YCIOBUAX

COBpPEMEHHOE obopynoBaHue B | YMeer pabotaTh C OMOJOrMYECKUM OOOpYJOBAaHHEM B IIOJIEBBIX

YCIIOBUSIX

Bna):[eeT HaBbIKaMHU O6OCHOB3HI/I$I IIOCTAaBJICHHBIX 3aJa4y B KOHTCKCTC
COBPEMEHHOTO COCTOSIHUS NMPOOIIEMBI

Pesynbrarel o0yueHus 1o

AUCHUIIIMHE AOOCTUTalOTCA B paMKaxX OCYHICCTBJICHHA BCCX

BHUI0B KOHTAKTHOM M CAaMOCTOATECIbHOM pa6OTI>I o6yqa101u14xc;1 B COOTBCTCTBUH C YTBCPKACHHBIM

y4€OHBIM IIJIaHOM.
HNuaukatopsl

JOCTHIKCHUA

KOMIETEHIIM  CUMTAIOTCS  C(HOPMUPOBAHHBIMU  TIPH

AOCTHIKCHUU COOTBCTCTBYIOIIUX MM PE3YJIbTATOB 06y‘~I€HI/I$I.

2. CTpyKTYpa M coiep:KaHue M CHHIIIMHbI

2.1 PacnpeaesieHue TPYA0€MKOCTH JUCHUILJIMHBI 10 BUIaM padoT

OOm1ast TpyI0EMKOCTD TUCIMIUIMHBI COCTaBsAeT 3 3aueTHbIX eauHuIpl (108 yacos), ux
pacnpezieieHue Mo Bujaam paboT MpeCTaBICHO B TAOIHIIE

Buapt pabot Bcero dopma
4acoB o0yueHHs
OYHast
8 cemectp

(gacer)

KonTakTHas pa6oTa, B TOM 4ncie: 442 442

AyIuTOpHBIE 3aHATHS (BCEro):

3aHATHSA JIEKIIMOHHOTO THIIA 12 12

1a00paTOPHBIC 3aHATHUS 26 26

NPaKTHYECKUE 3aHATHS - -

CEMHHAPCKHE 3aHSITHSI - -

HNuas koHTaKTHas padora:

Kontpons camocrosrensHoit pabotsr (KCP) 6 6

ITpomexyrounas arrecranus (MKP) 0,2 0,2

CamocrosiTejbHAsi pa00oTa, B TOM YHcJIe: 63,8 63,8

Buinonnenue unousudyanvuvlx 3a0anutl (n0020mMosKa cooOujeHul, npe3eHmayuii) 20 20

Pepepam/scce (noocomoska) 20 20

Camocmosmenvroe u3zyuenue pasoenos, camonoo20moska (npopabomka u

noGMoOpeHue NeKYUOHHO20 MAMepuana u MAmepuaila Y4eOHUKOS U YUeOHbIX 238 238

nocobuii, no02o0moeka K JAAOOPAMOPHBIM U  HPAKMUYECKUM  3AHAMUSM, ' '

KOJLIOKGUYMam u m.o.)

[ToaroroBka K TeKynieMy KOHTPOJIIIO

KonTpoas:

[Toaroroska K 9K3aMeHy




OO0 as TPYI0EMKOCTh qac. 108 108
B TOM 4HcJie KOHTaKTHasi paboTa 44,2 44,2
3a4. eff 3 3

2.2 Copep:xanue JTUCUMIJIMHBI
Pacripenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTAHBL.
Pasensl (TeMbl) AMCHUILUIMHBL, H3y4aeMble B 8 cemectpe (ouHast hopma 00ydIeHHs)

KommaectBo yacoB
A Bueayaut
No HaumenoBanwue pa3nenos (Tem) yAuTOpHas opHas
Bcero pabota
pabora
JI 113 JIP CPC
1.|Pa3nmen 1. Beenenue B Onodpusuxy 12 2 - 10
2.|Pa3gen 2. TepMonnHaMHKa OHOIOTHIECKAX CHCTEM 18 2 6 10
3.|Pa3zen 3. ®orobuonorndeckue Nponeccs 20 2 8 10
4.|Paznen 4. BuosHepreTnka 20 2 8 10
5.|Pa3gen 5. MonexymnspHas Onodusnuka 16 2 4 10
6. Pasnen 6. buodusnuka memOpas. 158 | 2 138
Pasgen 7. Hanorexuomornn
UTOI'O no pazoenam Oucyuniunvl 12 26 63,8
Kontpons camocrosarensHoit pabotsr (KCP) 6
IIpomexxyrounas arrecrarus (MKP) 0,2
[TonroToBKa K TEKyIIeMy KOHTPOITO
OO0m1ast TpPyAOEMKOCTb IO JUCIUTUINHE 108

[Tpumeuanue: JI — nekmuwm, 113 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyneHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCHUIIAHBI
2.3.1 3ausaTHuda JeKIMOHHOr0 THIIA

Haumenosanue pazzaeina DopMa TeKyIEro
P Coneprkanue pasjena (TeMbl) P Y
(Temsr) KOHTPOJIA

1. Honsartne Omodmsuku (bD). Brmax paznmunsix Hayk B b®.|YcrHBIH ompoc
IIpumenenne b® Ha pa3aMYHBIX YPOBHSX OPraHU3aLMH >KHBOM
marepun. Ctpykrypa coBpemenHoil b®. Mctopus passutus bd.
UzBectHBIe yuéHBIC-OMOGU3NKHN (B T.4. poccuiickue). buonuka -
MIOHSITHE, IPUMEPHI, (PU3MUECKHE TTOIXOIBI.

2. Honsarue tepmommunamuku (T[I), 3aKOHBI TEPMOJMHAMUKA W HX|Y CTHBIN OIPOC
HPUI0KUMOCTh K OMOJIOTUUECKIM
cucremMaM. TepMOAMHAMHUYECKHE CHUCTEMBI, THIIBI SHEPTHH H
pabotel B 6mocuctemMax. OCOOEHHOCTH peanu3aiuu 2-ro Hadaia
Paznmen 2. TEPMOAUHAMUKHI B OUOJOTHYECKUX CHCTEMax.
Tepmogunamuka Tepmogunamuueckoe paBHoBecue. Hersurponus. JluneitHas u
OMOJIOrMYECKUX CUCTEM |HelIMHeHHass obyact TepMojauHamuku. Teopema [Ipuroxuna.
CootHomrennst Onzarepa. CBsi3p JHTPONUH W OHOIOTHYECKON
nHdopmannu. [IpakTndeckne NPUI0KEHUS TEPMOIUHAMHYECKOTO
MI0JIX0/1a B OMOJIOTMH — TETIIIONPOYKIUS )KUBBIX CHCTEM, IIPaBHUIIa
beprmana, Aniena.

3. OnekrpoMarauTHele — m3nmydeHus (OMU),  Oumonormyeckwe|Y CTHBIH ompoc
3¢ ¢QeKTsl pa3nuYHBIX dYacTed cmektpa OMIU. [onstue
(hoTobuonoruu, 061acTh (HOTOOHOTIOTHUECKHUX sBiIeHnH. CTaaun
¢dorobuonormueckoro mpormecca. Kraccupukamus u KpaTKas

Paznen 1.
Beenenne B Onopusuxy

XapaKkTepUCTHKa (hoToOMOIOTHIECKUX SIBJICHU.
Pasen 3 O YHKIMOHATBHO -(DU3HOIOTHUECKIE u JIECTPYKTUBHO-
) moaupunmpyromue goropeakuun. dPuznyeckas Mpupojia CBETa.
dorobuonornueckre AmpuUIpy b p pHp
KopnyckysipHO-BOJTHOBOH Jyalu3M CBeTa B OHMOJOTHYECKHX
TIPOIIECCHI

peakuusx. buonornyecku  BaKHBIE — THIBI  MOJIEKYJISPHBIX
opOuTanei u 3JIEKTPOHHBIX COCTOSIHUN. JJIEKTPOHHBIE TIEPEXO0/IbI
B Omomonekynax. Cxema S0noHckoro. JlroMuHecHeHIHS
O6uocucteM — Qu3nUecKass OCHOBA, THUIIBI JIFOMHHECLCHIIUH,
KBaHTOBBIH BBIX0JI, 3akoH Crokca. [IpupoaHble 1 HCKYCCTBEHHbIE
¢aryopodopsi. l'enno3aBucuMble  OMOPUTMBI,  paboTHI




Umxesckoro. UccnenoBanuss ~ Kupiuan. doTomeTpruyecKue
MeTo bl aHam3a. [IpuMenumocTs 3akoHa byrepa-JlamGepra-bapa.
[IpakTryeckoe mpuMeHeHHe — (OTOMETpHs, CHEKTpodoTOMETp,
3akoH byrepa-Jlambepra-Bbapa.

Paznen 4.
buosnepreTuka

ITonsTre OMO’HEPTETHUKHN U €€ MECTO B CHCTEME OMOJIOTHUYECKUX
Hayk. llenTpampHas  mpobimema  OHWOSHEPTETHUKU. Pomp
OMoIornIecKnx MeMOpaH B OHOIHEPTeTHYECKHX IIPOIeccax.
Knaccupukanus memMOpaH ¢ TOYKH 3peHHs] OHOIHEPTETHKH.
OOmue MpUHIMIBI TpaHCGOPMAIMU SHEPTUH B OMOMeMOpaHax.
"DHepreTUYECKUE BaJIIOTH KUBOMU KIETKH. XEMHUOOCMOTHYECKAs
runore3a  Muruemna. OCHOBHBIE TUNOTE3bl  00pa30BaHUS
Makpo3proB. IlpuHIUNIBI CcTpoeHUS ¥ (QYHKIMOHUPOBAHUS
9JeKTpoH-TpaHcnopTHBIX nened (DTL[).  AT®d-cunteraza -
TIPUHLIUIBI CTPOEHHS B CBSI3U C BBINOJHsAEMOH (yHKIHen. CBS3b C
OTH. buodpusndeckue ocHOBBI (yHKIHOHHpoBaHUE AT®D-
cuaTeTassl. OcobeHHocTH Monekynsl AT® Kak YHHBEpCaIbHOTO
MaKpO3PTrHYECKOTO0 COEAMHEHHs. IIpakTHdeckhe MPHIOKCHUS
OMOZHEPTETHKH — OMOTOIUIMBHBIC AJIEMEHTHI, OMOCEHCOPHI.

VYcTHbll onpoc

Paspnen 5.
MounekynsipHas
ouodm3nka

[lonaTne, WCTOPHS CTAaHOBJICHUS MOJEKYJSIPHOW OHOGU3NKH,
CBSI3b C JPYTUMH Pa3leiaMiu OHOIoTAN. [IpUHIMITEI CTPYKTYPHOU
OpraHu3aIi OHOMOJIMMEPOB. YPOBHH OpTaHW3aIMH. ATOMHas
CTPYKTypa, KoH(popMaIlus, KoHpurypamus. XapaKTepUCTHKH
CTPOSHHMS]  MOJEKyJd: JJMHA CBs3ed, MX  MOJSpHU3aIs,
3¢ G eKTHBHBIC aTOMHbBIC PaauyCchl. BOJOPOIHBIC CBSI3H — UX POJIb
B (opMupoBaHHEe MaKpOMOJCKYJ. Bumbl B3aMMOJCHCTBHI B
O6roMakpomoJjiekynax. Ban-mep-BaambcoBel (OpHEHTAMOHHEIE,
WHAYKIIUOHHBIE, JCTICPCHOHHBIC) B3aHMOJICHCTBHSI.
DIEKTPOCTATUIECKUE B3aUMOJIEUCTBHSL. O0BEMHBIE
B3aMMOJICHCTBHA B MaKkpoMoJeKkyax. [loHsTre rao0ynsl u Oernka,
YCIIOBUS 175:4 CYIICCTBOBAHMUS. Poms THIPOGhOOHBIX
B3aMMOJEHCTBHH B (OPMHPOBAaHHUH  IIPOCTPAHCTBCHHOU
CTpYKTyphl OemkoB. Teopus @umepa. Boma kak yHHKanIbHOE
XUMHUYecKkoe coeanHenue. KiacrepHas cTpykTypa Boabsl. Mojeinb
“Oenok-mMamuHa”. MOJEKyJIspHBIE MOTOPBI. [IpaxkTryeckoe
MIPUMEHCHUE — MOJICIIUPOBAHUE OEJIKOBBIX CTPYKTYP C MOMOIIIBIO
pacipeiesieHHbIX BeIuucieHui, cuctema Fold.it

VYcTHbll onpoc

Paznen 6.

Pasnen 7.
Hanorexnonornun B
O6uonornu  buodusuka
MeMOpaH

[Ipuniuner cTpoeHuss OmomemOpaH, MeMOpaHHBIE O€NKH W
munuasl. Oyakmmn 6nomeM6pan. CTaHOBICHHE IPEACTaBICHUI O
CTpyKType OmomMemOpaH, COBpeMEHHas KMIKOKPUCTAJUIMYIECKas
Mojenb. JluHaMuKa MOJIEKYyJdl B MeMOpaHax — JaTepajbHas
muddysus, ¢mun-(ron moABMKHOCTE. MOJENbHBIC JTHITHIAHEIC
MeMOpaHbl —  THIBI, CTPOEHHME, CIIOCOOBI  TOJIydeHHS,
ncronbp3oBanue. Pa3oBble MEPEXo/Ibl B JINIHIHEIXONOMEMOpaHax.
Bbronornueckoe 3HaueHuwe. [loHATHE W CBOWCTBA O KHAKHX
KpuctaiwioB.  Knaccubukanusi TPaHCIOPTHBIX MPOIIECCOB B
6uomembOpanax. Ilpumepsr. IlaccuBHbIl TpaHcmopT. Twumsl
mudysun, wmemOpanHele 1opsl. Ocmoc u  duibTpanms.
VYpaBuenuss @uxa, Teopemna, Hepncra-Ilnanka. AKTUBHBIN
TPaHCIIOPT — POJIb B KJIETKE, THIBI U IpuMmepsl. [IpakTiueckoe
NpUMEHEHWE — CTpPOEHHE, NPHHUMIBI (QYHKIMOHHUPOBAHHMS
HaTpHUH-KaJIMeBOro, KAJIBIIMEBOTO HAcocoB. Poiib B KieTKe H
OpraHu3Me.

[pakTHyeckoe NpUMEHEeHHe HaHOTEXHOJIOIMYECKOTO
obopynoBanus Kyol'Y B OHONOTHYECKHX HCCIIEJOBAHUSIX

YcTHbli onpoc

2.3.2 JlaGopaTopHble 3aHATHS

HaumenoBanue paznena
(Temsr)

TemaTuka 3aHATHI/PabOT

dopma TeKyIero

KOHTPOJIA

Pasnen 1. BBenenue B
6noduzuky

3anamue 1. ®uznyeckue NUPUHLIUIBLI B TNpHOOpax i
OMOJIOTMYECKNX MCCIIEAOBaHUM.

Komnoxksuym

Paznen 2.
TepmoanHamMuka
OMOJIOTMYECKHUX CUCTEM

3anamue 2-4. TepMoAMHAMHUUYECKHE pacyeThl HEKOTOPBIX
rapaMeTpoB OMOJIOTHYECKUX CUCTEM

Komnoksuym,
Otuer
o JIP Ne 1-3




3. |Paszpmen 3. 3anamue 5-8 @oTomerpus, MpakTHUECKHUE NIPWIIOKEHUS 3aKkoHa|  KoutokBuyM,
DoToOHONIOTHUECKHE Byrepa-JlamGepra-bapa. Oryer 1o
TIPOTIECCHI JIP Ne 4-7

4, Pasnen 4 3anamue 9-12. MoaenupoBaHue IpoIieccoB OnodekTporeHe3a|  KommokBuyM,
BrosHepreTiKa B MUKPOOHBIX TOIUIMBHBIX 3JIEMEHTaX Otuer o

JIP Ne 8-11

5. Pasjten 5. Moneky spHas 3anamue 13. HexoTopsie 3aKOHOMEPHOCTH cbon_ﬂHHra OemkoB.| Kommoxsuywm,

Suodmia MonenupoBatue Ha mpuMepe nporpammsr Fold.it Oruer
mo JIP Ne 12-13

3amuTa nabopatopHoii padotsl (JIP), Beimonnenue xkypcosoro mnpoekta (KII), kypcosoii
pa6otel (KP), pacuerno-rpadudeckoro 3amanms (PI'3), mamucanue pedepara (P), acce (9),
koiokBuyM (K), rectuposanue (T) u T.x1.

2.3.3 IIpuMepHasi TeMaTHKa KYPCOBBIX padoT (MP0EKTOB)
KypcoBbie paboThl — HE IPENYCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIsl CAMOCTOATEIbHOIH padoThl
00y4aomuXCcH Mo JUCHUIIMHE (MOTYJII0)

[epedyens yueOHO-METOAMIECKOTO OOECIICUCHHUS TUCIUILINHEI 1O
Ne Bun CPC BEITIOTHEHUIO CAMOCTOSATENEHOW PaOOTHI

1 |Hamucanwue pedeparos MeTtoanueckne peKOMEHAAINH [0 OPTaHU3AINE CAMOCTOSTEIBHON PaboThI
CTYJICHTOB Ka(eaApbl TCHETHKH, MUKPOOHOIOTHH U GHOXMMHUH,
yTBepxkIeHHbIe Kadenpoit mpoTokoa Ne 07 ot 21.03.2025 r

2 |CamMOnoAroToBKa Meroauyeckue peKOMEHJIAUU 110 OPraHu3allMd CaMOCTOSITEIBHOH PabOTHI
CTYJICHTOB Ka(epbl TeHETHKH, MUKPOOUOJIOTUH 1 OMOXUMUH, YTBEPIKACHHbIE
kadeapoit mpotokos Ne 07 ot 21.03.2025 ¢

Y4eOHO-MEeTONUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaromIUXCs U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) npenocTrasisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS U BOCIIPUATHS UH(POpMALIUU:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUS:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO JIOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.

JInst i1l ¢ HapyIeHUs MM CllyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMU OIIOPHO-JBUTaTEIBHOTO amnmnapara:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B popme ayauodaiina.

JlaHHBINA TepeyeHb MOXeET OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

3. Obpa3oBaTejibHbIE TEXHOJOTMH, NMPHMeHsieMble NPH OCBOEHUH AUCHMIIUHBI
(Mmomyuis)
[Ipu peanuzanuu ydeOHOM paboOThI MO OcBOeHUIO Kypca "buodusuka" mcnonabzyrorcs
COBpEMEHHbIE 00pa30BaTeIbHbIE TEXHOIOTHH:
¢ UHPOPMANMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH;
® TIPOEKTHBIE METO/bI OOYUYCHHUS;
®  HCCIIEI0BAaTEILCKUE METO/Ibl B O0yUCHUH;
e mpobiemMHOe 0OyueHue
PaGota B ManpIx rpynmax C Lenblo OOCYXJEHHUS OTBETOB Ha IpeIoKEHHbIE
JUISL  CaMOCTOSITENTbHOM pabOThI BOIIPOCHI IO TEME 3aHATHUS.
Kontponupyemsie npenoaBareneM JUCKYCCUH 110 TEMaM:



1. Ilpumenenue

HaHOTCXHOJIOTHYCCKOI'O

obopynoBaHus

HCCICOOBAaHUAX — SHGKTpOHHBIﬁ MHKPOCKOIT

2. llpumeHenue

uccienoBanusix — AMP-cniekTpomeTp

3. Ilpumenenue

uccinenoBanusx — IIIP-cekTpomeTp.

4. IlpumeHenue

HAHOTEXHOJIOTUYECKOT0  000PYIOBAHUS
HAHOTEXHOJIOTUYECKOT0  000PYHL0OBAHUS
HAHOTEXHOJIOTHYECKOT0  000PYHLOBAHUS

HCCICOOBaHUAX — aTOMHO-CHJIOBOH MHUKPOCKOII.

B  OMOJIOTHUYECKUX

B  OMOJIOTHUECKUX

B  OMOJIOTHUECKUX

B  OMOJIOTHUECKUX

Jns Ui ¢ OrpaHMYeHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI MPEyCMOTPEHA OpPraHU3aLUs
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

4, OueHoYHEBIE

cpeacTaa

A TeKylIero

MPOMEKYTOYHOM aTTeCTAlMHU
OreHOYHBIC CPEICTBA MIPEIHA3HAYEHBI JIJIs KOHTPOJIS U OLIGHKH 00pa30BaTeNbHBIX TOCTHKCHUN
00ydJaronuxcsi, OCBOUBIIMX MTPOrpamMMy YIeOHOU TUCIUTIIUHBI «bruodusnkay.
OneHOYHBIE CpEACTBA BKJIIOYACT KOHTPOJBHBIE MAaTE€pUajbl [JIi TPOBEACHHUS TeKYIIero
KOHTPOJIsA B JOopMe YCTHOTO OIMpoca Mo TeME WIH pasieny, AoKIaga-NMpe3eHTaluu, JUCKYCCUIM
Y MPOMEKYTOYHOM aTTecTaluu B ()OpME BOIIPOCOB K 3a4ETy.
CTpyKTypa OLIEHOYHBIX CPEACTB AJIsl TeKYlIeil i MPOMEKYTOYHOH aTTeCTAllui

KOHTPOJIA

ycneBaeMoCcTu M

HaunmenoBanne OLCHOYHOI'O

Ne Kon n HanmeHoBaHue CpelcTBa
PesynbraTel 00yueHns =
n/m MHJIIKaTopa Texymuit | [IpomexyTodHas
KOHTPOIIb aTTecTanys
HOIIK-1.2. [IpumeHsieT B 3HaeT 0COOEHHOCTH HaOmoneHus, | YCTHBIH Bonpoc Ha
npodeccHoHaIBEHOM UICHTU(HUKALIIH, Kaccudukamy, 1 | OHIpOoC IO 3aqére
JEATETHOCTH METOMBI KyJIbTHBUPOBAHHS OMOJIOrNYeCKUX 00BEKTOB B | pazgemy Ne 1 | 1-9
HaOM0eHNS, MPUPOTHBIX U JJAOOPATOPHBIX YCIOBUAX Komnoxsuym
nACHTUUKALINH, Ymeer MIPOBOANTD Oouodusnyueckue | MO 3aHATHIO
1 KinaccuduKanuu, u HaOMIOAeHUS u JKCIIEPUMEHTHI B| Nel
KYJIbTHBUPOBAHUSI Nab0paTOPHBIX YCIIOBUSIX, OLICHUBATh
OMOJIOrM4EeCKUX OOBEKTOB B | pPe3yJIbTaThl
MIPUPOJHBIX U Brnaneer METOoJlaMH HaO0/IeHUS,
J1a00PaTOPHBIX YCIOBUSX. HICHTU(UKAIINH, KJIacCUu(UKaIu, u
KyJIbTHBUPOBAHUS OHOJIOTMYECKUX OOBEKTOB B
TPUPOJHBIX M JJAOOPATOPHBIX YCIOBHUSIX
HOIIK-1.3. Amnamusupyet | 3HaeT Oonodu3nIecKue MEXaHU3MBI | YCTHBIH Bonpoc Ha
B3aUMO/IeiicTBHE B3aUMO/ICHCTBUS OPTaHU3MOB APYT C APYTOM U | OTIPOC 110 3aqére
OpTaHU3MOB Pa3IMYIHBIX | CO Cpeioit oOuTaHus pasmemy Ne 2 | 10-19
BUJIOB JIPYT C JPYroM M cO | YMeeT BBIABIATH B3auMoieiicTBUe oprann3MoB | Kommoksuym
cpenoit oburaHusl. Pa3MYHBIX BUJIOB JPYT C IPYTOM U CO CPEIOH | 10 3aHITHIO
2 oOuTaHus NIOCPEACTBOM npoBeaeHus | Ne 2
OuoduzuecKkux uccie0BaHu Otuer 1o
Brnaneer HaBbikamu oueHkH B3aumoneiictBust | JIP Ne 1-3
OpPraHU3MOB Pa3JIMUHBIX BUAOB JIPYT C APYrOM
M CcO cpemoil OOWUTaHUS  MOCPEACTBOM
poBeaeHNUsI OMOPHU3NIECKUX HCCIIeI0BAHUN
NOIIK-1.4. VYuactByer B | 3Haer IIPUHLIMIIBL MPUMEHEHHUsl | Y CTHBIN Bonpoc Ha
paboTrax 1O MOHHTOpPHUHTY, | OModuznveckux HabmroneHWH B paboTax IO | ONpPOC IO 3auéTe
OILICHKE COCTOSIHUSL | MOHHUTOPUHTY, OLIEHKE cocrostHus | pasnmerry Ne 2 | 20-28
OKpYXalolled cpensl UM | OKpY)Karoluei cpeabl u oxpaHe 6nopecypcoB. | Kommoksuym
3 | oxpane OMOpeCypcoB. Ymeer MPOBOAUTH MOHHUTOPUHT 1O | 1O 3aHATHIO
6roduznIecKUM NoKa3aTeIsIM Ne 3-4
Bnaneer HaBblkamMu ~ OLGHKH  coctostHusl | OTdyer 1o
OKpyXaromed cpeabl mo Owodusuueckum | JIP Ne 1-3
MOKa3aTessIM
NOIIK-2.1 lemoHcTpupyer | 3HaeT (u3nMYecKHe NPHUHLMIBI  JEHCTBHUS | Y CTHBIH Bompoc Ha
4 | BnajeHWe OCHOBHBIMH KITIOYEBBIX OHMOJIOTHYECKUX U (PUINIECKUX | OMPOC IO 3auére
TUIIAMH KCIICAMIIHOHHOTO | NpUOOpOB pazneny Ne 3 | 29-37




n 1abopaTopHOro Ymeer paboratb c nabopatoproii | Komnoksuym
000pyIOBaHMS. U3MEPUTEIBHON TEXHUKOU 110 3aHSTHIO
Brnanmeer Texuukoi pabotel ¢ 6momormueckum | Ne 5-8
o0opynoBaHueM, JEHCTBYIOIINM Ha | Otger mo
(hU3MIECKHUX MPUHINTIAX JIP Ne 4-7
NOIIK-2.3 Aranmupyer u | 3HaeT COBpEMEHHBIC HAyYHBIE WACH B O0NACTH | Y CTHBIH Bonpoc Ha
KPUTHYECKH OLICHWBACT | OMO(MU3MKH U CMEKHBIX HAYK OIIpOC 0 3aqére
pa3BUTHE HAYYHBIX UeH, Ha | YMeer COCTaBIAATh IUTaH pemenus | paszgemy Ne 5 | 38-42
OCHOBE UMEIOIINXCS | MOCTAaBJICHHOM 3a7a4M Ha OCHOBe IepenoBbx | KommokBuym
pPECYpCOB COCTaBIISICT IJIaH | HAYYHBIX  MCCIENOBaHMH B OOJAacTH | IO 3aHSATHIO
pelleHuss  MOCTaBJICHHOM | JeqTenbHOCTU Ne 9-12
3aJa4H, BBIOHMpaeT u | Bnageer metonuueckuMu npuéMamu B 00J1aCTH OTuer 1o
MOIUGUIHPYET NESATETbHOCTH M BO3MOXHOCTAMHU st ux | JIP Ne 8-11
METOIUYECKHE TIPHEMBI. Mou(UKAIIU B 3aBUCHMOCTH or
MOCTABJICHHBIX 3a/a4
HOIIK-2.4 Wcnons3yeT B | 3HaeT NPUHOWIB PabOTHI C COBPEMEHHBIM | YCTHBIN Bonpoc Ha
po¢eCCHOHATBHOM 000pyIOBaHNEM B TIOJIEBBIX U JJAOOPATOPHBIX | OIMPOC IO 3auére
JeSITeTbHOCTH YCIOBHAX pasmeny Ne 5 | 43-50
COBpPEMEHHOE Ymeer paboTats c omonornuecknuMm | KomroxkBuym
000pyIOBaHHUE B TIOJICBBIX U | 00OPYIOBaHHEM B MOJEBBIX YCIOBHUIX IO 3aHATHIO
mabopaTOpHBIX  YCIOBHSAX, | Brmameet HaBBIKAMHU 000CHOBaHHSA Ne 12-13
000CHOBBIBAET MOCTaBJIEHHBIX 3anaq B KOHTEKCTE OTuer 1o
MOCTAaBJICHHBIE 3aJaud B | COBPEMEHHOI'O COCTOSIHHS IPOOJIEMBI JIP Ne 12-13
KOHTEKCTE  COBPEMEHHOTO
COCTOSIHHSI IIPOOJIEMBI.

TunoBbie KOHTPOJIbHBbIE 32JaHUSI WM HHbIE MATEPHAJIbI, HE00X0UMbIE 1JIs1 OLeHKHU
3HAHWH, YMEHUIl, HABBLIKOB M (MJIHM) ONbITA AeATEJIbHOCTH, XapaKTePHU3YIWIIUX 3TANbI
(popMupoBaHus KOMIIETEHIIM B IIpolecce 0CBOEHHUs 00pa30BaTEeILHON MPOTrPaMMBbI

TCKYH_[Hﬁ KOHTPOJIb YCIICBACMOCTHU IPOBOAUTCA (I)pOHTaJ'IBHO Ha KaXJIOM 3aHATHHN OJId
OIIPCACIICHUA TGOpeTI/I‘IeCKOﬁ IIOATOTOBKKM B BHJAC YCTHOI'O OIIpOoCa, a TAKXKE C ITOMOIIBLIO
JOKJIaa0B (pe(bepaTOB) CTYACHTOB C MYJIBTI/IMC,HI/II;'IHLIMH MNpe3CHTauusAMU U KOJUIOKBUYMOB.

3adyeTHO-IK3aMeHAITHOHHbIE
(3x3ameH/3a4eT)

MaTepuaidbl UIA  NPOMEKYTOYHOH  aTTecTaluM

ITepeyenb BONPOCOB /1JI YCTHOTO KOHTPOJISI 3HAHUM CTY/1€HTOB:

Tema 1: BBenenue B 0Hopu3uKy
1. Ionsitue 6uodusuku (bP). Bxnan paznuuneix Hayk B b®. [Ipumenenne b® Ha paznnuHbIx
YPOBHSIX OpPraHU3alluU KUBOW MaTEPHUH.
2. Ctpyktypa coBpeMmenHoi b®. Mcropus pazsurusa bd. U3BectHble yuéHble-0n0opu3uKu (B T.4.
poccuiickue).
3. buoHuka - moHsiTHe, MPUMEpPHI, (PU3HUECKUE TOIXOIBI.

Tema 2: TepmoanHaMmuka 0MOJOTHYECKHUX CHCTEM
4. llonarue tepmomuHamuku (TJI), 3aKOHBI TEPMOAUHAMUKA M HMX MPUIOKHUMOCTh K
OMOJIOTHYECKUM CHCTEMAM.
5. TepMoiMHaMHUYEeCKUE CUCTEMBI, TUIIBI SHEPTUU U pabOThI B OMOoCcHCTEMAX.
6. OcoOeHHOCTH peanu3alMd 2-TO Hayaja TEPMOJMHAMHKM B OHOJOIMUYECKHX CHCTEMaXx.
Tepmogunamuueckoe paBHoBecue. Hersurponwus.
7. Jluneiinasg u HenuHeiHas oOnactu TepmoauHaMmuku. Teopema Ilpuroxuna. CooTHouIeHUs
Omn3sarepa.
8. CBsI3b PHTPOIIUHU U OMOJOTHYECKON HH(DOpMAITUH.
9. [IpakTuyeckue NpUIOKEHUS TEPMOIMHAMUUECKOTO M0/1X0/1a B OMOJIOTUH — TETIONPOTYKIUS
JKUBBIX CUCTEM, ITpaBwia beprmana, Annena.

Tema 3: @oToOHOJIOrHYECKHE MIPOLECCHI



10. DnextpomarHuTHble u3nydeHus (OMMU), Ouonornyeckue >¢pQGeKThl pasIWYHBIX dYacTei

criektpa DOMMU.

11. Tlomstme  ¢orobuonornu, obnactb  Qoroduonornueckux  sBieHud.  Craguu

($h0oTOOHMOIOTHYECKOTO TIpoIIecca.

12. Knaccudukanus ¥ KpaTkKas  XapakTepucTuka  (HOTOOMOIOTUYECKUX  SBICHUH.

OYHKIMOHATBHO-(U3HOIOTHUECKUE U IECTPYKTUBHO-MOIUpULiupyromue GoTopeaKiim.

13. ®usnyeckas npupoaa ceera. KopyckyaspHO-BOJHOBOKR Jyalii3M CBETa B OMOJOTHYECKHX

peaxusix. bruongornuecku BayKHbIE TUIIBI MOJIEKYJISIPHBIX OpOUTAIE U 3JI€KTPOHHBIX COCTOSIHHIA.

14. DnekTpoHHBIC TIEpEeX0/Ibl B OMoMoekynax. Cxema S0610HCKOTO.

15. Jlromunecuenuus OuocucreM — (hU3MUECKas OCHOBA, TUIIBI JIIOMHUHECIICHIIMH, KBAHTOBBII

BBIXOJI, 3aK0H CTOKCa.

16. ITpupoaabie 1 UCKycCTBEHHBIE (PIIyopOodOpHI.

17. I'enno3aBucumseie Ouoputmbl, padboTel Umxeckoro. UccnenoBanust Kupnuan.

18. doromerpudeckre MeToabl aHanu3a. [[pumenuMocTs 3akoHa byrepa-Jlambepra-bapa.

19. IIpakTudeckoe nmpumeHeHHEe — (GoToMeTpusi, (HOTOINEKTPOKOIOPUMETP, CHEKTPOHOTOMETP.
Tema 4: buosHepreruka

20. Ilonarue OMOPHEpPreTHKM M €€ MECTO B CHCTeME OHMOJOormueckux Hayk. LleHTpanbHas

npo0JjieMa OMOIHEPIeTHKHY.

21. Ponp Guonornyecknx MeMOpaH B OModHepreTudeckux npomeccax. Knaccudukanus memOpan

C TOYKH 3peHHs] OMO3HEPTeTUKH.

22. O6ure mpUHIMITBI TpaHCPOPMAILIMU SHEPTUU B OnomMeMOpaHax. "DHepreTu4eckue BatoThl”

JKUBOU KJIETKH.

23. XemroocMoTHYECKast runiote3a Mutderuia. OCHOBHBIC THITOTE3bI 00pa30BaHUs MaKPOIPTOB.

24. IlpuHUUIBI CTPOEHUS M PYHKIIMOHUPOBAHUS AJIEKTPOH-TpaHCHOPTHBIX Lemnei (OTLL).

25. AT®O-cunTeTa3a - NPUHIMIIBI CTPOCHUS B CBA3M C BhINodHAeMon pynkmueit. Ceszb ¢ DTLL.

26. buoduzndeckue ocHOBHI HyHKIIMOHUpPOBaHHE AT®-cUHTETa3HI.

27. Ocobennoctu MoseKkyibl AT® kak yHUBEPCAIbHOTO MAKPOIPrHUYE€CKOI0 COETUHEHUS.

28. IlpakTrueckre NpUIoKeHUsI OMOIHEPTETUKN — OMOTOIIMBHBIE 3JIEMEHTHI, OMOCEHCOPHI.
Tema 5: MoJaekyaapHas oOnodpusuka

29. TloHsiTHE, UCTOPHS CTAHOBIIEHHSI MOJIEKYJISApHONH OMO(MU3MKH, CBA3b C APYTUMH pa3lielaMu

Ouonoruu.

30. IlpuHUMIBI CTPYKTYPHOM OpraHu3anuu OHUOMOJIMMEPOB. YPOBHHM OpraHu3alMud. ATOMHAas

CTPYKTYypa, KOHpopMaIus, KOHPUrypamus.

31. XapakTepUCTUKHU CTPOEHHUS MOJIEKYJ: JJMHa CBs3eil, ux mnomspuzanus, 3((eKTUBHbIC

aTOMHBbIE paanychl. BogopoaHbie cBS3M — UX poiib B GOPMUPOBAHNE MAKPOMOJIEKYJI.

32. Bunbel B3aummojeiicTBuii B Omomakpomornekynax. Ban-nep-BaanscoBsl (OpHeHTalMOHHBIE,

WHAYKIIMOHHBIE, TUCIIEPCUOHHBIE) B3aUMOAECUCTBUS. DIEKTPOCTATUYECKUE B3aUMOIEHCTBUSI.

33. O0bEMHBIE B3aMMOAEHUCTBUS B MakpoMoJieKynax. [onstue rmolymsl U Genka, ycaoBUS UX

CYIIIECTBOBAHMS.

34. Ponbp ruapodoOHBIX B3aMMOJEHCTBHIA B (OPMHUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPHI

6enkoB. Teopust Ourepa.

35. Bosa xak yHHKaIbHOE XUMHUYECKOe coequHeHne. KiactepHas cTpykTypa BObI.

36. Mopensp “Oenok-mainHa”. MoseKyIsipHble MOTOPBI.

37. IlpakThyeckoe TNPUMEHEHHE — MOJETUPOBaHUE OEJKOBBIX CTPYKTYpP C TOMOIIbIO

pacrpeeIeHHbIX BBIUMCIICHHH, cucTema Fold.it

Tema 6. buogusnka memOpan

38. IIpunune! ctpoeHus: OnomemoOpaH, MeMOpaHHble Oenku U Tunuabl. DyHkunn 6nomemMOpaH.

39.  CraHoBieHME  TpEACTaBIEHWH O  CTPyKType  OuoMeMOpaH,  COBpeMEHHas

KUJIKOKPUCTAIIINYECKast MOJEIb.

40. Jlnnamuka MOJIEKYJ1 B MeMOpaHax — jarepaibHast Tuddy3us, Giumn-¢Iion moABUKHOCTD.

41. MopenbHble TUMUIHbIE MEMOPaHbI — TUIIBI, CTPOEHHUE, CIIOCOOBI MOJIYYEHHs, UCTIOIb30BaHHE.



42. @a3oBble mepexonpl B TUMHUIHBIX OnomMemOpanax. buonoruuyeckoe 3Hauenue. Ilonstue u

CBOMCTBA KUJKHX KPUCTAJUIOB.

43. Knaccuduxanus TpaHCIOPTHBIX MpolieccoB B OnomemOpanax. [lpumepsr.

44. ITaccuBHbIi Tpancnopt. Tumbl guddy3unu, MeMOpPaHHBIC MTOPHI.

45. Ocmoc u dunbrparus. Ypasuenus ®@uka, Teopemnna, Hepucra-Ilnanka.

46. AXTUBHBIN TPAHCIIOPT — POJIb B KJIETKE, TUIIBI U IPUMEPBHI.

47. IIpakTHyeckoe MPUMEHEHUE — CTPOCHUE, TPUHIHUIBI () YHKIIMOHUPOBAHUS HATPUN-KaJIHEBOTO,

KaJIbLINEBOI0 HACOCOB. POJb B KIIETKE U OpraHusMe.

48. Tlonsartue(s1) HAHOTEXHOJIOTUH, KIaccu(HUKAIUSA OTpacieil HAHOTEXHOJIOTUH, OMOIOTHYECKUE

HallpaBJICHUS.

49. JJHK kak wmarepuan uisi HaHO-MaHUMynupoBaHus. [padeHn, QymnepeH, yriaepoaHsie

HAHOTPYOKHU — MOHSATUE, IPUMEHEHHE.

50. Ilpubopsl HAHOTEXHOJOTUYECKHX HCCIECJOBAHUH — AaTOMHO-CHJIOBOM MHKPOCKOIL,
AJICKTPOHHBIA MHUKPOCKOM, JazepHbld muHIET, SIMP / DIIP-criekTpocokonuss — MPUHITAIL
JEICTBUS, BO3SMOXHOCTU 1711 OMOJIOTHH.

Kpurtepuu oneHuBanus pe3yibTaToB 00y4eHHUs

Kpurtepuu ounenkmn:

OneHka «OTIMYHO» / «3auTeHO». OTBETbl Ha IOCTABJICHHBbIE BOMNPOCHI M3JIAraloTCs
JIOTHYHO, TIOCJIEIOBATEIBHO M HE TPEOYIOT JOMOIHUTENBHBIX MOsICHEHUH. [10IHO pacKpeIBarOTCS
IPUYMHHO-CJIEICTBEHHBIE CBA3M MEXAY SIBICHUSMH M CcOObITHAMHU. Jlenarorcs 0O0OCHOBaHHbIE
BbIBOJIbI. CO0JII0/1at0TCS. HOPMBI JINTEPATYPHOI peunt

Onenka «xopomo» / «3ayreHo». OTBeTbl Ha IOCTAaBJIECHHBIE BOINPOCHI H3JIAararoTcs
CHUCTEMAaTU3MpPOBAHO U IOCIENOBAaTeIbHO. Marepuan u3naraercs YBEPEHHO. PacKphIThl
NPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXY SBJICHUAMU M COOBITHAMM. J[eMOHCTpupyercs ymeHue
AHAJIM3UPOBATh MaTepUall, OJJHAKO Ha BCE BBIBOJbI HOCAT apryMEHTUPOBAHHbBIN U JOKa3aTEJIbHbII
xapaktep. Co0I1r01al0TCsl HOPMBI JIUTEPATYPHOR PEYH.

OneHka  «yIOBJIETBOPUTENBLHO» /  «3auTeHo». JlomyckaroTcs  HapymeHus B
NOCJIEI0BATENBHOCTH H3JI0XKEHUS. HENnosHo packphIBarOTCS NPUYMHHO-CIIEJCTBEHHBIE CBSA3U
MEXy SIBJICHUSIMU U COOBITHSAMU. J[EeMOHCTPUPYIOTCS TOBEPXHOCTHBIE 3HAHUSI BOTIPOCA, C TPYIOM
pemarTcs KOHKpETHBIE 3a1aun. FIMeroTcs 3aTpyaHeHus ¢ BeIBoAaMHu. [lomyckaroTcs HapylmeHus
HOPM JIMTEPaTypHOU pedH.

OneHka  «HEYHOBJIETBOPUTENIbHO» /  «HE  3auTeHo». MaTepuan  M3Jaraercs
HEIoCJe0BaTeNbHO, COWBYMBO, HE NPEJCTABISIET OMNPEJCIIEHHON CHCTEMBl 3HAaHMM IO
mucuuiuinHe. He  packpblBalOTCS TNPUYMHHO-CIIEICTBEHHBIE CBSI3M MEXKIY SBICHUSAMH U
coObiTusiMu. He mpoBonutcst aHanu3. BeiBogsl orcyTcTBYrOT. OTBETHI Ha JOIMOJIHUTENbHbBIE
BOIIPOCHI OTCYTCTBYIOT. FIMEIOTCSl 3aMETHBIE HapYLIEHHS] HOPM JIMTEPATyPHOM peuH.

BOHpOCLI K KOJUVIOKBUYMaM

KoasioxkBuym 1: BBenenune B 6uopusnky

[lonstue Ouodpuszuxku (bP). Bxnan paznuunbix Hayk B b®d. Ilpumenenne bO
Ha pa3/IMYHbIX YPOBHAX OpraHM3anuu xkuBoi marepuu. CTpykTypa coBpemeHHoi b®. Mcropus
pazsutus b®. H3BectHble yuéHble-OMOU3UKKU (B T.4. poccuiickue). buonuka - moHsTHeE,
npUMepsbl, (PU3NIECKHE TOIXO/IbI.

KosuokBuym 2: TepMoguHaMuKa OM0OJIOTHYECKUX CHCTEM

[lonsatue tepmoauHamuku (T/l), 3aKOHBI TEPMOAMHAMHMKHA M HUX HPUIOKUMOCTH K
OMOJIOTHYECKUM CHCTEMaM. TepMOJMHAMHYECKHE CHCTEMbI, THUIBl SHEPrud U paboThl B
6uocucremax. OcOOEHHOCTH peanu3alui 2-T0 Hayaja TEPMOJAWHAMHKH B OHMOJIOIMYECKHX
cucreMax. TepmoamHamudeckoe paBHoBecue. Herantponus. Jluneitnas u HenuHelHas 001acTu
tepmoauHamuku. Teopema [lpuroxuna. CoorHomenuss Omnszarepa. CBsi3p SHTPONMM H



Oounonoruueckorr mHPopmaru. [IpakTudeckue MPUIOKEHHUST TEPMOIMHAMHUYECKOTO IMOAXOAa B
OHOJIOTUM — TEIUTONPOIYKIIUS KUBBIX CHCTEM, NpaBuia beprmana, AsieHa.

KonnokBuym 3: @oroduo10rudecKue npouecchl

OnekrpomMarHuTHeie u3nydeHus (OMU), ouonmornueckune 3 EKTh pa3IMYHBIX YacTEH
cektpa OMMU. Tlonsrtue ¢doroduoiaoruu, oodmacte (OTOOHONOrHYeCKUX sBiIeHHH. Craauu
¢$hoTO6HOIOTrHYECKOr0o npouecca. Kinaccupukanus u KpaTkas XapaKTepUCTHKA
dorobuonorndeckux  sBieHUH.  DYHKIHOHATHHO-(DU3HOJIOTHYECKHE W JAECTPYKTHBHO-
Monupunupyromue Goropeakuuu. @usuveckas npupona cpera. KopmycKymsipHO-BOJIHOBOU
JIyaqu3M CBeTa B OHMOJOTMYECKHX PEAKIHIX. BUOJIOTHYecKn Ba)XHBIE THUIBI MOJICKYISPHBIX
opOuTanell M DJIEKTPOHHBIX COCTOSHUUN. DJIEKTPOHHbIE Mepexoisl B Oumomonekynax. Cxema
Sb6nmonckoro. JlromMuHecHeHIUS OWOcUCTEM — (U3MYECKas OCHOBA, THUIIBI JTFOMUHECICHIUH,
KBaHTOBbIM  BbIxoja, 3akoH Crokca. IlpuponHele U ucKyccTBeHHBIE  (Piyopodopsl.
['enuozaBucumele OMOPUTMBI, paboThI UnXeBCKOTO. Uccnenoanus
Kupnuan. doromerpuueckue MeTo sl aHanu3a. [I[pumennmocts 3akona byrepa-Jlam6epra-bapa.
[TpakTHdeckoe mpuMeHeHne — GporomeTpus, crekrpodoromerp, 3akoH byrepa-Jlambepra-bapa.

KoanokBuym 4: buodnepreruka
[TonsiTe 6MOAHEPTETUKU U €€ MECTO B cucTeMe Ounonornueckux Hayk. LleHTpansHas mpoOnema
OouosHepreTuku. Ponp  OWonormuecknx MeMOpaH B~ OHMOPHEpPreTUYECKUX  IpOIeccax.
Knaccudukanus MmeMOpaH ¢ TOUKHU 3peHus OnodHepreTuku. OOIIMe MPUHIMITEI TpaHchopMauu
SHepruu B OnomemOpaHax. "DHEpPreTUYecKue BaIIOTHI JKUBOM KIETKH. XEMHOOCMOTHYECKas
runote3a Mutdenna. OCHOBHBIE THIIOTE3bl 00pa3oBaHUs MaKpodproB. [IpuHIUIIBEI cTpOCHUS U
(YHKIMOHUPOBAHUS dJICKTPOH-TpaHCOpTHBIX Iienedd (DTLl). AT®-cuHTeTa’a - NPUHIIMAIBI
CTpOeHHUS B CBsi3u ¢ BbmonHsemon Qyakmuend. Ces3p ¢ OTL. buodusudeckne OCHOBBI
dbyuknuonupoBanne ATd-cunrteraspl. OcobeHHOCTH MOJeKylnbl AT® kak yHUBEpCATIbHOTO
MaKpOdIPruyeckoro coequuenus. [IpakTudeckue mpuiioxeHus OMOIHEPTreTUKH — OMOTOTUIMBHBIC
3JIEMEHTBI, OMOCEHCOPHI.

KousiokBuym 5: MoJiekyasipHasi 6uopu3nka
[TonsiTvie, WCTOpUsI CTAHOBIECHUS MOJEKYISIPHOH OHMOPU3MKH, CBS3b C JAPYTHMMH pa3aeiamMu
ouonorun. I[IpWHIUIIEI CTPYKTYPHOM OpraHU3aluk OWOIOJMMEpPOB. YPOBHH OpraHHU3aIIHH.
AToMHasi CTpYyKTypa, KoH(popMaius, KOHUTypalus. XapaKTepUCTUKA CTPOCHHUS MOJEKYI:
JUTMHA CBSI3€H, MX ToJispu3aius, 3G PpeKTHBHBIC aTOMHbBIE paanychl. BogopoaHbIE CBS3H — X POJIh
B (opmupoBaHue MakpoMoisiekyid. Buabl B3aumopeicTBuii B Ouomakpomonekynax. Ban-mep-
BaanbcoBel  (OpMEHTAIIMOHHBIC,  WHIYKIIMOHHBIC,  JIUCIIEPCUOHHBIC)  B3aUMOJCHCTBUS.
DnekTpocTraTuueckue B3auMojaencTBua. OOBEMHBIE B3aUMOJICHCTBUS B MaKpOMOJIEKYJax.
[Tonsite rmoOybl M OeKa, yCIOBUS UX CylIecTBOBaHUs. Poib Tupodh0OHBIX B3aUMOIEHCTBUI B
dbopMUPOBaHUU TPOCTPAHCTBEHHOU CTPYKTYphI OenkoB. Teopus ®umepa. Boaa kak yHUKanbHOE
XUMUYecKoe coenuHenune. KiactepHas cTpyktypa Bomabl. Mojgens  “Oenmok-marimHa’”.
Monekynspusie MOTOpHI. [IpakTHueckoe mprUMEeHEeHHEe — MOAECTUPOBAHNE OEIKOBBIX CTPYKTYp C
TIOMOIIIBIO PACIpe/IeICHHBIX BBIYMCIICHH, cucTeMa Fold.it

Kputepun oneHkn KOJIJI0KBHYMa:

- OILICHKa «OTJIMYHO» BBICTABISETCS, €CIM CTYIAEHT IEMOHCTPUPYET BCECTOPOHHEE,
CUCTEMAaTUYECKOE U IIyOOKOe 3HaHUE MaTepuaja, yMEHHE CBOOOIHO BBINOJHATH MPAKTUYECKUE
3aJjaHHsl YMEET CBOOOJIHO JIOTHYECKH, apIyMEHTHPOBAHHO, YETKO U C)KAaTO M3JIaraTh OTBETHI Ha
BOIPOCHI C UCTOIb30BAaHNEM HAYYHON TEPMUHOJIOTUH;

- OLEHKAa «XOpOLIO» BBICTABIAETCS, €CIM CTYAEHT IPOJEMOHCTPUPOBAI XOPOIINE
CHUCTEeMaTUYEeCKUEe 3HaHMs MaTepuaina, OTBEThl COJIEpP)KAaT HEKOTOPYID HETOYHOCTh WM He
OTJIMYAIOTCSI OJTHOTOM M3JI0KEHUS;

- OLIEHKA «yJIOBJIETBOPUTEIBHO» BBICTABIISIETCS, €CIIM CTYACHT J1a€T HEIOJIHbIE OTBETHI Ha
BOIIPOCHI, JONYCKAaeT HETOYHOCTH B (POPMYyITUPOBKaX;



- OIICHKa ((HCYIIOBHGTBOPI/ITCHLHO» BBICTAaBJIACTCsA, C€CIIU CTYI[CHT HE MOArOTOBUJIICA, HEC
OTBETHJI Ha BOIIPOCHI WJIM OTBETHJI HEMPABHIILHO; MTOKA3aJl CJIadble 3HAHUS U JIOMYCTHII TPyObIe
OILLIMOKU

Kpurepun ouenku pedepara:

OneHka «3auTe€HO» CTaBUTCS, €CiM 0003HayeHa MpoliemMa U 00OCHOBaHA €€ aKTYaJlbHOCTb,
CICIaH KpaTKHM aHajdu3 pa3IMUHbIX TOYEK 3pPEHUs Ha paccMaTpUBaeMylo MNpodsiemy, Tema
packpbiTa, BBIIEpKaH 00bEM, COOJIOJIEHBl TPeOOBaHUA K BHEUIHEMY OGMOPMIICHHUIO, IaHbI
MPAaBUIbHBIE OTBETHI HA JOMOJHUTEIBHBIE BOIIPOCHIL.

OneHka «He 3a4TeHO» CTaBUTCS, €CIi TeMa pedepaTa He pacKpbITa UIM UMEIOTCS CYIIIECTBEHHbIE
OTCTYIUICHUS OT TpeboBaHUH K pedeprupoBanuio. B yacTHOCTH, TeMa OCBEIICHA JTUIIb YaCTUYHO;
JIOTIYIIEHbI (PaKTUYECKHe OMUOKU B COAepKaHUK pedepara W IPU OTBETE Ha IOTIOJIHUTEIbHBIC
BOIIPOCHI; BO BPEMSI 3aLLUTBI OTCYTCTBYET BBIBOI.

Bonpoch! 1J1s1 NOATOTOBKH K 3a4€Ty

1. ITonsarue 6uodmsuku (bD). Bxnax paznmuunbix Hayk B b®. [Ipumenenne b® Ha paznuuHbIX
YPOBHSIX OpraHu3alliu KUBOW MaTEPHUH.

2. Ctpyktypa coBpeMenHoit b®. Mcropus pazputus b®. U3BectHble yuéHbie-0nodpu3uku (B T.4.
poccuiickue).

3. buonuka - nousitue, npuMepsl, GU3NIECKUE MOIXOIBI.

4. llousarue tepmoguHamuku (TJl), 3aKOHBI TEPMOJMHAMUKA M HMX MPUIOKUMOCTh K
OMOJIOTUYECKUM CHCTEMaM.

5. TepmoaMHaMUYECKHE CUCTEMBI, TUIIBI JHEPTUU U PabOTHI B OMOCHCTEMAX.

6. OcoOeHHOCTH peanu3aluy 2-TO Hayala TEPMOAMHAMHKHA B OHOJOTHYECKHX CHCTEMaXx.
TepmoauHamuueckoe paBHoBecre. Hersutpornus.

7. Jluneitnas u HenmuHeiHas oOmactu TepmoanHamuku. Teopema I[Ipuroxuna. CooTHOLIEHUS
Omnzarepa.

8. CBs13b PHTpONHH U OHOJIOTHYECKON HHPOPMAIUH.

9. [IpakTHYyecKkne MPUIOKEHHUS TEPMOAMHAMUYECKOTO TTOAX0/1a B OMOIOTUN — TETUIONPOIYKIIUS
JKUBBIX CHCTeM, paBuiia beprmana, AneHa.

10. DnextpomarHuTHbIe W3NMydeHuss (OMMU), Omomormyeckne >GQGEKTH Pa3IWYHBIX dYacTei
cnektpa OMMU.

11. Tlonstme  ¢oroOuonorun, obnactb  QoroOuonornyeckux  sBieHudd.  Craguu
($hoTOOHOIOTHYECKOro TpoIecca.

12. Kiaccudukanmms ©  KpaTkas  XapaKTepUCTHKa  (HOTOOMOIIOTUYECKUX  SBJICHUH.
OyHKIMOHATBHO-(PU3HOIOTHYECKHE U IECTPYKTUBHO-MOAUDULIUpYIOIIHE (POTOPEAKIIHH.

13. ®usuveckas npupoaa ceera. KopmyckyasipHO-BOJHOBON Tyalii3M CBETa B OMOJOTUYECKHUX
peakuusax. buonornyecku BaxKHbIE TUIIBI MOJIEKYJISIPHBIX OPOUTAJICH U 3JIEKTPOHHBIX COCTOSHUH.
14. DnexkTpoHHBIE IEpEX0/Ibl B OMOoMoekyaax. Cxema S6510HCKOTO.

15. JIromuHecueHus OuocucteM — (u3nyeckas OCHOBA, THIbI JIIOMUHECIIEHIIUN, KBAaHTOBBIN
BBIXOJI, 3aK0H CTOKCa.

16. [IpupoHbIe 1 HCKYCCTBEHHBIE (PIIyOPODOPHI.

17. T'enno3aBucumbie Onoputmsl, padboTel Umkeckoro. Uccnenopanust Kupnuan.

18. ®oromerpuueckue MeTo bl ananu3a. [IpumenumocTs 3akoHa byrepa-Jlam6epra-bapa.

19. TlpakTtuyeckoe mpuMeHeHHEe — (HOTOMETpPHS, CIIEeKTpoPoTOMETp, 3akoH byrepa-JlamGepra-
bapa.

20. IlonsiTne OMOPHEPTeTHMKH W €€ MECTO B CHUCTeMe OHMOoJIOrMYecKuX Hayk. LleHTpanpHas
npobiaemMa OMO’HEPTeTHKH.

21. Ponp 6uonoruueckux MmemMOpaH B Ono3HepreTndyeckux npoueccax. Knaccudukaius memopan
C TOYKH 3pEHHsI OMOIHEPTETHKHU.

22. O0uue mpuHIMITEI TpaHcPopMaluy SHEPTUU B OnomMeMOpaHax. "DHepreTHIecKue BatOTHI
JKUBOM KIIETKHU.



23. XeMuoocMoTHYECKast THoTe3a Mutuemna. OCHOBHBIE TUTIOTE3bl 00Pa30BaHUS MAKPOIPTOB.
24, IlpuHIUIIBI CTPpOEHUS U QYHKIIMOHUPOBAHUS JICKTPOH-TpaHCIOPTHBIX 1ieneit (D TL).

25. AT®-cunTeTa3a - IPUHIIUIIEI CTPOCHUS B CBSI3H ¢ BhinonHsieMoi pyHkuuei. Cesizb ¢ DTL.
26. buodusnueckue ocHoBbl pyHKIIMOHUPOBaHUE ATd-cuHTETAa3HI.

27. Ocobennoctu MoiaeKyibl AT® kak yHUBEPCAIbHOTO MAKPOIPrHUYE€CKOI0 COETUHEHUS.

28. IlpakTuueckre NpUIoKEeHUsI OMOIHEPTeTUKH — OMOTOIIMBHBIEC 3JIEMEHThI, OMOCEHCOPHI.

29. TlousiTHe, UCTOPHS CTAHOBICHHS MOJICKYISAPHONH OMO(MU3MKHU, CBA3b C IPYTHMHU pa3/ieiaMu
Ouosnoruu.

30. IIpuHOMIBI CTPYKTYPHOH OpraHU3aliyd OWOMOIMMEpPOB. YPOBHU OpraHu3anud. ATOMHAas
CTPYKTYypa, KoH(popMaIus, KoHpUrypamus.

31. XapakTepuCTHKH CTPOSHUS MOJIEKYJ: JJMHA CBS3CH, HUX ToJspu3anus, 3PQPEKTUBHBIC
aTOMHBIE paaunychl. BogopoaHbie cBS3U — uX poiib B GOPMUPOBAHUE MAKPOMOJIEKYJI.

32. Buasl B3auMojeicTBUN B OMoMakpomoJjiekyiax. Ban-nep-BaanbcoBbl (OpHeHTAIMOHHBIE,
WHAYKIIMOHHBIE, TUCIIEPCUOHHBIC) B3aUMOACHCTBUS. DIEKTPOCTATHUYECKHE B3aUMOICHCTBUSI.

33. O0bEMHBIE B3aMMOACUCTBUS B MakpoMoJieKynax. [lonstue rnoOynsl u Oenka, yCIoBHS HX
CYIIIECTBOBAHHMSI.

34. Ponp ruapodoOHBIX B3aMMOIEHCTBHI B (OPMHUPOBAHUHM IPOCTPAHCTBEHHON CTPYKTYPHI
oenkoB. Teopus durepa.

35. Boja kak yHHKalIbHOE XUMHUUYECKOE coeinHeHue. KiactepHast cTpyKkTypa BOJBI.

36. Mopens “Oenok-mainHa”. MoneKyIsipHbIE MOTOPHI.

37. IlpakTuueckoe TPUMEHEHHE — MOJEIMPOBAHUE OEIKOBBIX CTPYKTYp C IOMOILBIO
pacripee/ieHHbIX BhIUKCIIeHui, cuctema Fold.it

38. IIpunnuns! crpoenus: OnomeMOpaH, MeMOpaHHbIe OenTKy 1 TUnH bl OyHKIH OoMeMOpaH.
39. CraHoBlIeHHE  MpPEICTaBICHUN 0 CTpyKType  OmomMeMOpaH, COBpPEMEHHas
KUAKOKPUCTAIIINYECKAsT MOJIEIb.

40. IlunamMuka MoJIeKya B MeMOpaHax — natepaibHas nuddysus, Gpaun-¢iaon noaBuKHOCTS.

41. MopnenbHbIe TUIHAHBIE MEMOpaHbI — THITBI, CTPOCHUE, CITOCOOBI ITOTyUEHHSI, UCTIOIb30BaHUE.
42. ®a30BbIe Nepexoabl B JUMHUAHBIX OnomeMmOpaHax. buonoruuyeckoe 3HaueHue. [lonstue u
CBOICTBA KUJKUX KPUCTAJIOB.

43. Knaccuduxanus TpaHCIOPTHBIX MpolieccoB B bnomemOpanax. Ilpumepsr.

44. ITaccuBHblil Tpancnopt. Tunsl tud@y3un, MemMmOpaHHBIE TOPHI.

45. Ocmoc u punbrpanus. Ypasaenus duka, Teopenna, Hepucra-ITnanka.

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

47. IIpakTHyeckoe NPUMEHEHUE — CTPOECHUE, IPUHIUIBI (DYHKIIMOHUPOBAHUS HATPUNH-KaJIHEBOTO,
KaJIbIIUEBOT0 HACOCOB. POJIb B KJIETKE U OpraHU3Me.

48. TlonsTue(s1) HAHOTEXHOJIOTHH, KIacCU(PUKAIM OTpacieil HAHOTEXHOJIOTUH, OMOJIOTHYECKHE
HaIpaBJICHUS.

49. JHK kak wmarepuan Juisi HaHO-MaHUMynupoBaHus. ['padeH, QymnnepeH, yriaeponaHsle
HAHOTPYOKHU — MOHATUE, IPUMEHEHHE.

50. IlpuGopsl HAHOTEXHOJOTMYECKMX MWCCIEJOBAaHUN — AaTOMHO-CHJIOBOM MHKPOCKOII,
AIIEKTPOHHBIA MHKpOCKON, JazepHbld nuHier, AMP / OIIP-cnekrpocokonuss — HpUHLIKI
JeMcTBUS, BO3MOXKHOCTH /17151 OMOJIOTHH.

Kpurepnn onenku 3auéra:

- «3a4TEHOY BBICTABJICTCS, €CIIU CTYACHT YCBOWI OCHOBHYIO ¥ 3HAKOM C JOIIOJTHUTEIIBHOU
JUTEPATYPOH, PEKOMEHI0BaHHOMN IIPOrpamMMoii; JEMOHCTPHUPYET BCECTOPOHHEE,
CHCTEMaTHYeCcKOe U TIIyOOKOe 3HaHHE TPOrpaMMHOT0 MaTepuana, yMeHUEe CBOOOHO BBINOJIHATh
IpaKTUYECKHE 3aJaHusi, TpeOyemble OOILIEKYJIbTYpHbIE U NPOPECCHOHATbHbIE KOMIIETEHIIUU
c(OpMHPOBAHbI, YMEET CBOOOAHO JIOTHUECKH, apryMEHTHPOBAHHO, YETKO M CXKATO H3jararb
OTBCThBI Ha BOITPOCHI C UCITOJIB30BAHUCM Haquoﬁ TEPMHUHOJIOTUH;

- «HE 3a4TECHO» BBICTABJISICTCS, €CIU CTYJAEHT HE MOATOTOBUIICS K 3a4€TY, HE OTBETUII HA
BOITPOCHI WJIK OTBETHII HCTIPABUJIBHO, ITOKa3aJl ci1a0ble 3HAHUS U AOITYCTHUIL rpy61;1e OIIINOKH.



OneHouHble CpeACTBa [UIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pOBbsI BEHIOUPAIOTCA C YI€TOM UX WHAMBUIYATbHBIX IICUXO()U3UYECKIX OCOOCHHOCTEH.

— [IpY HEOOXOJMMOCTH UHBATIUAAM U JIULIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
NPEOCTABIISCTCS JOMOJTHUTEIHLHOE BPEMS JIJIs TOATOTOBKH OTBETA HA 3a4eTe;

— IIPU MPOBEJICHUU MPOLIETYPhl OLICHUBAHUS PE3YJIbTATOB 00YyUEHUSI HHBAIUOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMATPUBAETCS UCIIOIb30BAHUE TEXHHUUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX MHJIUBUIYaTbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YHAIOIIUXCSA ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
U UHBaJUAOB IIpOLIEypa OLIEHUBAHUSA pE3yNbTaTOB OOyYeHHs 10 JUCHUILUIUHE MOKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa oueHuBaHusi pe3yabTaTOB OOY4YE€HUS WHBAJIUAOB U JIUIl C OTPaAaHUYECHHBIMH
BO3MOXHOCTSIMH 3JI0POBbSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPel0CTaBICHUE
uHpopManu B ¢opMmax, aJanTUPOBAHHBIX K OrPAaHUYCHHSIM HMX 3J0POBbS M BOCIPUSATHUS
uHpOpMaLUu:

Jljig au1 ¢ HapyIICHUSIMU 3PEHUSL:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe PIEKTPOHHOTO IOKYMEHTA,

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jjig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEILHOTO amnmnapara:

— B mieyaTHOU hopme,

— B hopMe PIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

5. Ilepeyennb yueOHoii JiuTepaTypsl, MHPOPMALMOHHBIX PECYPCOB M TEXHOJIOT Wit

5.1 YueOHas 1uTEpaTypa

1. Bonbkenmreiin, M. B. buodusuka : yaeoHOoe mocodue / M. B. Bonbkenmreitn. — 4-¢
u31., crep. — Cankr-IlerepOypr : Jlans, 2022. — 608 c. — ISBN 978-5-8114-0851-1. — Tekcr :
AJIEKTPOHHBIH // Jlann : AIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/210956

2. Huxusn, A. buodusuka : koncnekT jgeknuii / A. Hukusa, O. [{aBbinoBa ; MUHHUCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit @eneparuu, PenepaabHoe TOCYAAPCTBEHHOE OIOKETHOE
00pa3oBaTeNbHOE YUPEKIEHUE BBICHIETO MpodecCHOHATBHOTO 00pazoBaHusi «OpeHOyprckuit
rocyiapcTBeHHbI yHUBepcuteT». - OpenOypr: OI'Y, 2013. - 104 c.; To ke [DAeKTpOHHBII
pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=259291.

3. GunkenpiTeitd, A.B. ®usnka 6enkoBbix Monekyn / A.B. ®unkensiiteitH. - MockBa;
Wxeck: M3narenscTBo MHCTHTYTAa KOMITBIOTEPHBIX HccaenoBanuid, 2014. - 423 c. - ISBN 978-5-
4344-0193-7; To xKe [D5eKTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=469608.

4. AnnpuanoB, A.M. KonpopmaninoHHbIH aHanu3 OenKoB: Teopus U NpuioxeHus / A.M.
AnnpuanoB ; oy pexa. [.B. Manaxooii. - Munck: benopycckas Hayka, 2013. - 518 c. - ISBN
978-985-08-1529-3; To xKe [DnexkTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=142264.

5. buodusnueckas sxonorus / B.A. Tsepaucnos, A.D. Cunoposa, JI.B. SIxosenko, B.T.
Tpodpumos. - M.: U3ngarensctBo KPACAH/I, 2012. - 535 c. - ISBN 978-5-396-00419-1; To xe
[DnexTponnsIii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=468806.

JI1st OCBOCHUS TUCITUTUTMHBI MHBATUIAMH | JIMIIAMHU C OTPAHUYCHHBIMUA BO3MOXXHOCTSIMH
3JI0POBbSI UMEIOTCSI U3JIaHHSI B SJIEKTPOHHOM BUJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlaab» u «¥OpaitT».
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5.2. Ilepuoanyeckasi JUTEPATYpa

Hassanue nznanus [TepuonnunocTs Mecto 3a KaKue TOIbI XPaHUTCS
BbIXOJ1a (B ron) XpaHeHus
Buonorus.PedeparuBHbrit PK 1970-2020 Nel-2
)kypHain. BUHUTU
Buoopranmueckas XuMus y3 1975-2008, 2009 Ne 1-3, 5-6, 2010 -
2018 (1 momyr.)
buoxumus q3 1944-45, 1947 — 2018 (1nomnyr.)
lenernka y3 1965- 2016, 2017 Ne 1-6
Kypran mukpobuomornm, y3 2
SIHUAEMHUOJIOTHH 1 0
MMMYHOOHOJIOTHH |
Kypnran obmmeit 6nomoruu y3 2009-2017 Ne 1-3, 2018 (1 momyr.)
3ammTa OKpyKaromei cpemst B y3 2008 No7-12,2009- 2012, 2013 Ne 7-12,
He(TerazoBoM KOMIIJIEKCe 2014-2015,2017 Ne 1-3
W3zBectus BY30B Cesepo- g3 2010-2012, 2013Ne 1-2, 4-6, 2014-

Kaskasckoro pernona. Cepust:
EcrecTBeHHbBIC HAyKU

WzBectust PAH (10 1993 1. 43 2009-2018 (1 momnyr.)
Uzsectus AH CCCP). Cepust:

buonoruueckas

Hcnonbs3oBanue u oxpaHa q3 2008-2017 Ne 1-2
IIPUPOJHBIX pecypcoB B Poccun

Muxpobuosnorust 43 2009-2018 Nel-3
MornekymsipHast OMOIOTHS g3 2008- 2016, 2017 Ne 1-3
[puknagHas OMOXUMHUS U q3 2008-2013,2014 Ne 1-5, 2015- 2016,
MHUKPOOHOJIOTHS 2017 Ne 1-3

VYcermexu coBpeMeHHOH OnojIorun 3

DKOJIOTHS g3 2009-2018(1 momyr.)
DKOJIOTHUS U )KU3Hb q3

DKOJIOTHSI ¥ IPOMBIIIUIEHHOCTh g3

Poccun

1. Bassl nanasix komnanuu «MBUC» https://eivis.ru/

2. Dnexrponnas 6ubmmoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. AuTepHeT-pecypchl, B TOM YHCJIe COBPeMEHHbIe MPogecCHOHAIbHBIE 0a3bI TaHHBIX H
nH(pOpMaNMOHHbIE CTIPABOYHBIE CHCTEMbI

Inekmponno-ouonuomeunsvte cucmemut (35C):

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

2. 95C «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAVH» http://www.biblioclub.ru/

3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM» https://znanium.ru/

5. OBC «JIAHb» https://e.lanbook.com

Ilpogheccuonanvnvie 6azvt Oannvlx

1. BupryansHblii  umTanbHbll  3a1  Poccuiickolt rocymapctBeHHoW OubOnuotexku (PI'B)
https:/Idiss.rsl.ru/

2. HanmonaneHas 3ekTpoHHas oubnuoreka https://rusneb.ru/

3. Hayunast snextponnas 6udnmnoreka eLIBRARY.RU (HOB) http://www.elibrary.ru/

4. ITonmHOTEKCTOBAsA KOJUIEKUUs KypHanoB Ha muatdopme PIIHU (DnexkrponHble Bepcuu
Hay4uHbIX xkypHainoB PAH) https://journals.rcsi.science/

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

6. YHuBepcurerckas nH(pOpMaIMOHHASL cucreMa POCCHA (YUC Poccus)
http://uisrussia.msu.ru

7. Kypnans! m3natenscrsa Wiley https://onlinelibrary.wiley.com/
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8. [TonmuorekcroBag koiuieknuss KHAT e€Book Collections m3marensctBa SAGE Publications
https://sk.sagepub.com/books/discipline

9. [MonnotekctoBass kojutekuus kKHUr EBSCO eBook (rny6omna apxmBa: 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. b Academic Reference
https://ar.oversea.cnki.net/

13. [lomHOTEKCTOBBIE apPXWMBHI BEAYLIMX 3allaJIHBIX HAyYHBIX >KypHaIoB Ha Poccuiickoit
wiatdopme HayuHbIX xKypHaaoB HOMKOH http://archive.neicon.ru

Hngpopmayuonnwie cnpasounvie cucmemol

1. Koncynprant [lntoc - cipaBouHas mpaBoBas cucTema (JOCTYI 10 JIOKaJIbHOM CETH C
KOMITBIOTEPOB OMOIMOTEKH )

Pecypcuot c60000n020 0ocmyna

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

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

3. Jlekropuym TB - Buneosnekiuu Beaymux JektopoB Poccun http://www.lektorium.tv/

4. Freedom Collection — mogHOTEKCTOBasT KOJUICKIHS SJICKTPOHHBIX JKyPHAJIOB U3/aTeIbCTBA
Elsevier https://www.sciencedirect.com/

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

6. ®enepanbubiii moptan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

7. IIpoext ['ocynapcTBEHHOT0 HHCTUTYTA pycckoro si3bika uMeHu A.C. [lymkuna
"Oo0pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

8. CnpaBouHo-uH(popMalroHHslii mopran "Pycckuit si3pik" http://gramota.ruf/;

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

10. O6pazoBarenbHbIi mopran "Yueba" http://www.ucheba.com/.

Cobocmeennbvie Inekmponnle 00pazosamenvhvie u uHpopmayuonnsie pecypcolt Kyol'y

1. DnekTpoHHbIi KaTajor Hay4anoii oudanorexku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web
2. DNEeKTpOHHAs oubmmoTeKa TPYAOB YYEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. OTkpbITast cpesia MOAYJIbHOTO quHamMu4eckoro ooyuenus Kyol'Y https://openedu.kubsu.ru/
4. ba3za y4eOHbIX IUIaHOB, y4€OHO-METOJUYECKUX KOMILUIEKCOB, MyOJUKauuid U KOH(pEepeHIun
http://infoneeds.kubsu.ru/

5. DnekrponHsIii apxuB gokymentoB KyOI'Y _http://docspace.kubsu.ru/

6. MeToanyeckue yKkazaHus s 00y4al0uXCs M0 0CBOEHH 0 THCHUIIIMHBI (MOLYJIs1)

MeTtoanyeckue PpeKOMEHJAIMH 10 OCBOGHHI0 JIEKHHMOHHOI0 MaTepHaJa,
NOJAr0TOBKE K JIEKIHAM:
PaboTa Ha JeK1uu SBISETCA OYEHb BaXKHBIM BUAOM CTYJCHUECKON NEATENbHOCTH Il U3Y4EHUs
JTUCHUTUTMHBL, T.K. Ha JIGKIUW TPOMCXOJUT HE TOJBKO COOOIICHWE HOBBIX 3HAaHUH, HO H
cucreMaTu3anus U o0oO0IeHNe HAKOIUIEHHBIX 3HaHUH, GopMupoBaHHE HA UX OCHOBE MAECHHBIX
B3IJISAJIOB, YOKICHWUH, MHPOBO33PEHUS, pPa3BHTHE IMO3HABATEIBHBIX M TMPO(ecCHOHATBHBIX
uHTEepecoB. JIGKTOp OpUEHTHPYET CTYJEHTOB B yueOHOM Martepuane. KpaTkue 3amucu Jiekuui
(KOHCTIEKTHpPOBaHKE) TOMOTaeT YCBOUTh MaTepuall.
Hanucanue koHCHeKTa JIEKIUH: KPaTKO, CXeMaTUYHO, ITOCIIEI0BATEIbHO (PUKCHPOBATH OCHOBHBIE
MIOJIOXKEHHS, BBIBOJBI, (HOPMYTUPOBKH, OOOOIICHHWS; MOMeYaTh BaKHBIE MBICIH, BBIICISATH
KJIIOYEBbIE CII0BA, TePMUHBI. KOHCTIEKT JTydliie moipa3iessaTh Ha MyHKTHI, maparpadsl, codmaroaas
KpacHyr0 CTpOKy. [IpuHIHMIUANBEHBIE MECTa, ONMpeaeieHus, GOPMYIBI CIIEAYeT COMPOBOXKIAThH
3aMEUYAHUSAMU: «BAXHO», «OCO00 BaXKHO», «XOPOILO 3allOMHHUTB» W T.NI. WK MOAYEPKHUBATH
KpacHo# pyukoii. [lenecoobpazHo pazpaboTaTs COOCTBEHHYIO CHMBOJIMKY, COKPAIICHUS CJIOB, YTO
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MO3BOJIUT CKOHIEHTPUPOBATh BHUMAHUE HA BAaXHBIX CBeleHUsX. [IpocnyliMBaHue u 3amuch
JICKIMU MOKHO TPOM3BOJAUTH IMPH IMOMOIIM COBPEMEHHBIX YCTPOWCTB (AMKTO(OH, HOYTOYK,
HeTOYK W T.m.). PaboTas Hajx KOHCIEKTOM JIEKIIWW, BCErNa CJIeAyeT MCIOJb30BaTh HE TOJBKO
y4eOHUK, HO U Ty JIUTEPATypy, KOTOPYIO TOMOJHUTEIbHO PEKOMEH0BAJ JIEKTOP, B TOM YHCIIe
MEPUOANYECKHE H3JIaHUS COOTBETCTBYIOIIEH HampaBieHHocTU. [lo pesynapTaram paboTHI C
KOHCIIEKTOM JIEKIMH CJIelyeT 0003HAUYUTh BOINPOCHI, TEPMHUHBI, MaTepuai, KOTOPbIA BBI3bIBAET
TPYIHOCTH, TOMETUTh M TMONBITATHCS HAUTH OTBET B pPEKOMEHIyeMou nureparype. Eciu
CaMOCTOSITENILHO HE yJaeTCs pa300paThcsl B MaTepualie, He00X0AUMO ChOpMYITUPOBATH BOIIPOC U
3aJaTh TPENoJaBaTeli0 Ha KOHCYJIbTAllMM, HA J1a0OpaTOpHOM 3aHSATHM, Ha OOUICHWH B
KOHTaKTHBIE yachl. JICKIIMOHHBIN MaTepuai sBiseTcss 0a30BbIM, C KOTOPOrO0 HEOOXOIMMO HauaTh
OCBOEHHUE COOTBETCTBYIOILEIO pa3zeiia Win TeMbl. [ 1aH NoAroToBKM K JEKIUU:

. 03HAKOMUTBCSI ¢ TEMOM JIEKIIMH

. 03HAKOMUTHCS C MIPENTIOKEHHBIMUA BOIIPOCAMU
. U3YyYUTh COOTBETCTBYIOIIMN MaTepHa

. 03HAKOMUTHCS C TUTEPATYPOH 10 TEME

MeToan4yeckne peKOMEHIAIUM 10 MOAT0TOBKeE K JIA00pPaTOPHbLIM padoTam:

B mporiecce moaroToBKu K 1a00paTOpHOM paboTe HEOOXOAMMO 03HAKOMHUTKCS ¢ pabodeii
IpOrpaMMOil AMCHMIUIMHBI, TEMaMU U IUIaHAMU J1a0OpaTOPHBIX 3aHATUH, yaeNuss ocodoe
BHUMaHHUE NEISIM U 3a7adyaM, CTPYKTYpPE M COJACPXKAHUIO JUCIUIUIMHBI, MPOBECTH aHAIU3
OCHOBHOI yueOHOW JIUTEpaTyphl, Mocae 4ero paboTarh ¢ PEKOMEHJAOBAHHOM JOMOIHUTEIbHON
nutepatypoid. [Ipu yCcTHOM BBICTYIIEHHUH IO KOHTPOJIBHBIM BOIPOCAM JIA0OPATOPHOTO 3aHATUS
HY)KHO M3JIaraTh (HE YUTaTh) MaTepHall BhICTYIIEHUACBOOO AHO. HeoOX0oauMoO KOHIIEHTPpUPOBATh
CBO€ BHHMAHHE Ha TOM, YTO BBICTYIUJICHHE OOpalleHO K ayAMTOPUH, a HE K IPEroJIaBaTelio,
T.K. 9TO 3HAYUMBIHA acmeKT NpodecCHOHATBHBIX KoMIeTeHIil. [lo okoHyanuu nabopaTopHOTO
3aHSATUSA CJIEYeT TIOBTOPUTH BBIBOJBI, CKOHCTPYHMPOBAHHBIE B XOJI€ YCTHOTO OIpoca,
MPOCJEIUB JOTUKY UX MOCTPOCHUS, OTMETUB IMOJIOKEHHUS, JIeKal[iue B UX OCHOBe. J[jisi aTOro B
TEUEHUE Ompoca APYruxX ydaluxcs CcleayeT naenaTh mnomeTku. bomee Toro, B ciydae
HETOYHOCTEH M (WUJIM) HEMOHMMAHMS KaKOro-IMOO BOMpOCa MPOMIEHHOr0 MarepHaia CledyeT
00paTUThCS K MPENoJaBaTeNio sl MOTy4YeHUsT HEOOXOAMMOW KOHCYJIbTALMH U Pa3bsCHEHUS
BO3ZHMKILEH CUTYaLIUH.

Cxema MmoaroToBKH K J1abOpaTOpHBIM paboTam:
03HAKOMUTHCS C TEMOM, LIENbI0 U 331a4aMU padOThI;
PaccMOTPETh NMPEJJI0KEHHBIE BOITPOCHI;
W3Y4YUTh JICKIIMOHHBIN MaTepuall, OCHOBHYIO U JOTIOJHUTEIBHYIO JINTEPATYDPY;,
03HAKOMHTHCS C JJAOOPATOPHBIMH 33JJaHUSMH U XOJIOM UX BBITIOJTHEHUS;
03HAKOMHTHCS ¢ 000PYTOBAHUEM 3aHSTHS,
BBITIOJIHUTH 33JJaHUSI B COOTBETCTBUU C XOJIOM PadOTHI;
MACbMEHHO 0()OPMUTH BBITIOJHEHHYIO PaboTY;
MOJIBECTH UTOT U CAEJIATh CTPYKTYPUPOBAHHBIE BHIBOIBI.
MeToan4yeckre peKOMEHIAlUM 110 MOATOTOBKE NMPe3eHTALMM:
*  3HAKOMHTKCS C TEMOM, LIETBIO U 3a7a4aMu
*  COCTaBUTH IUIaH MPE3EHTAIIMU COTIaCHO OCBOEHHOMY T€OPETHUYECKOMY MaTepuaity
*  TIPOU3BECTH MOUCK B JICKIIMOHHOM MaTepuaje, OCHOBHOM U JIOMOJIHUTEILHOMN JIUTEpAType
(haKkTUYECKOro MaTepuaa o TeMe
*  IPOU3BECTU MOMCK MIUIIOCTPATUBHOTO MaTepualia B ceTu "MHTepHeT"
*  COCTaBUTH MPE3EHTALMIO MTPU MOMOIIM crienuann3upoBanHoro [1O
*  COCTaBUThH JOKJAJI MO WILIIOCTPATUBHOMY MaTepHually Mpe3eHTaluu
*  OTpeneTHpOBaTh MPE3CHTAIMIO TIEPEe]T CAadeH
MeToauyeckne peKOMeHIAUMH 10 MOAT0TOBKE K KOJUIOKBHUYMY:
*  03HAKOMHTHCS C TEMOW M BOMPOCAMH KOJIJIOKBHYMa
*  U3YYMTb JICKUMOHHBIM MaTepuan
*  U3YYHTHh OCHOBHYIO JIUTEPATYypPy IO TEME



*  WU3YYUTb JONOJHUTEIBHYIO JIUTEPATYPY 110 TEME
*  HamucaTh OTBET Ha MPEJIOKEHHBII BOIIPOC
*  00BEeM MUCHBMEHHOTO OTBETA OT 3 /10 4 CTpaHMIl, BpeMs BHIOTHEHUS 10 90 MUHYT
CamocrosiTesibHasi padoTa
CamocrosrenbHas paboTa CTyICHTOB JUCHUILUIMHE OCYIIECTBIISETCS C LENbIO YIITyOIeHus,
paclIupeHusi, CHUCTeMaTH3alMl U 3aKpEIUICHHS IIOJYYCHHBIX TEOPETHUECKUX 3HaAHUIA,
(dbopMHpOBaHUST YMEHUI HCIIOJB30BaTh JTOKYMEHTALMIO U CHEHUAIBHYIO JINTEPaTypy, pa3BUTHUS
MO3HABATENIbHBIX CIIOCOOHOCTEH M aKTUBHOCTH, a Takke (OPMHUPOBAHUS CAMOCTOSTEIILHOTO
MBIIICHHSI, CIIOCOOHOCTEH K CaMOpa3BUTHIO, CaMOCOBEPIICHCTBOBAHUIO M CaMOpeau3alii,
pa3BUTUS HCCIENOBaTeNIbCKUX yMeHHi. Ilepen BBIOJIHEHHEM CaMOCTOSITENIBHON PabOThI
HE00XOUMO YETKO IMOHUMAaTh LU U 3a1a4l pabOThl, CPOKH BBIIIOJHEHUS, OPUEHTUPOBOYHBIN
00BbeM, OCHOBHBIE TpeOOBaHUS K pe3ylibTaTaM paboThl, KpUTEPUH OLICHKH. BO Bpemsi BBITIOJIHEHUS
CaMOCTOSITENIbHOW paboThl TpenojaBaTelb MOXET MPOBOAUTH KOHCYNbTaluu. KoHTpoib
pE3yJIbTaTOB CaMOCTOSITENIbHON pPabOThl CTY/EHTOB MOKET OCYUIECTBIATHCS B MUCHMEHHOM,
YCTHOH WJIM CMENIAHHOH QopMme, ¢ TPEICTaBICHHEM IMPOIyKTa TBOPYECKOH AESITeIbHOCTU
cTyneHTa. B kauecTBe ¢popM M METOJ0B KOHTPOJISI CAMOCTOSITEIbHON pabOThl CTYIEHTOB MOTYT
OBITh MCII0JIb30BaHbl CEMUHAPCKUE 3aHATHS, KOJUJIOKBUYMBI, 3a4€Thl, TECTUPOBAHNUE, CAMOOTYETHI,
KOHTpPOJIbHBIE paboThl U Ap. KputepusMu OLIEHKH pe3yJbTaTOB CaMOCTOSATEIbHOW pPadOThI
CTYJEHTa SIBJISIOTCS: YPOBEHb OCBOEHHUS CTYJIEHTOM Yy4YeOHOro Marepualia; YyMEHUs CTYyJEHTa
UCIIONIb30BAaTh TEOPETHUYECKHE 3HAHWS TPU  BHINOJHEHUU WHAMBHUIYAIBHBIX 3a/laHUMN;
000CHOBAaHHOCTb M YETKOCTh H3JIOKEHHS OTBETa; O0(OpMIICHHE MaTepuana B COOTBETCTBHU C
TpeOOBAHUAMU.
[linan moaAroToBKM:

e [JU3Yy4UTh COOTBETCTBYIOIIMIA JIEKIIMOHHBIN MaTepHal

¢ [JU3Yy4UTh OCHOBHYIO JINTEPATYPY IO TEME

e [JU3Yy4UTh JOIMOJIHUTEIBHYIO JIUTEPATYPY 10 TEME

e [JohopMUTH BHINOJHEHHYIO pabOTy MHUCPMEHHO WM B BHJE IPE3CHTAIMH B

3aBUCHUMOCTH OT 3aJJaHUsl

e [JcaenaTh CTPYKTYPUPOBAHHBIE BHIBOJIBI.
MeTtoauyeckue peKOMEHAANH 110 MOATOTOBKE K 3a4eTy
[Tpu monaroroBke K 3au€Ty HEOOXOAMMO OPHEHTHUPOBATHCS HA KOHCHEKTHI JIEKIHM, pabouyro
IporpaMMy JUCLUUIUIMHBL, HOPMaTUBHYIO, YU€OHYIO M peKOMEeHAyeMyto TuTeparypy. OCHOBHOE B
MOJrOTOBKE K cJjaue 3ayeTa - 3TO MOBTOPEHHE BCEro Marepuaja JAUCLUUILUIMHBI, 0 KOTOPOMY
HeoO0XoauMo caaBaTh 3adeT. [Ipu moaroroBke K crade 3adera Bech 00beM pabOThl HYXKHO
pacnpenensaTb paBHOMEPHO MO JHSM, OTBEIEHHBIM JUIsSl MOATOTOBKH, KOHTPOJIUPOBATH KasKbIi
JIeHb BBINIOJIHEHHE HAMEYEHHOW paboThl. B meprnon MOATrOTOBKM K 3a4eTy CTYIEHT BHOBb
oOparraeTcs K y)xe u3yueHHoMYy (TIpoiiiecHHOMY) ydyeOHOMy MaTepuaiy. [loaroroBka BKItoUaeT B
ceOsl TpH 3Tarna: caMocTosiTeNIbHast paboTa B TEUEHUE CEMECTPa; HeIOCPEACTBEHHAs! [TOJIrOTOBKA B
JTHY, TPEAIIECTBYIOIINE 3aueTy 1Mo TeMaM Kypca. Jlis ycnemHol ciaauu yka3zaHHble B paOoueit
nporpamMMe (opMUpyeMble KOMIIETEHIIMU B pe3yJbTaTe OCBOEHUS JAUCLUILIUHBI JOJKHBI OBITh
IIPOJIEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4€Ty HEOOXOUMO HaYMHATh C NEPBOM JIEKIIUU U IEPBOIl
nabopaTopHOil paboTBhI.

7. IlepeyeHb HH(POPMANMOHHBIX TEXHOJOIHH, HCIOAb3YEeMBIX IIPH OCYLIECTBJICHUH
00pa30BaTeJbLHOI0 NMPoLecca no JAMCHUIInHe (MOAYJI10)

7.1 Ilepevyenb MHGPOPMATMOHHO-KOMMYHHKAMOHHBIX TEXHOJIOTHH

[Ipy npoBegeHMM 3aHATHIL  HUCHOJB3YETCAd  ayAUTOpUs, OOOpyIOBaHHas MpHU
HEOOXOIMMOCTH MPOEKTOPOM JJIsi OTOOpakeHusi mpeseHTauuii. Kpome Toro, mpu mnpoBeneHUH
JIEKIMA ¥ TTPAKTUYECKUX 3aHATHI HEOOXOMM KOMITBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U IPOTrPaMMHBIM 00€CIIeYeHUeM JUTsl IEMOHCTPAIMK IPE3eHTaluM.

7.2 TlepeyeHb JMLEH3UOHHOIO W CBOOOJHO PACIPOCTPAHAEMOr0 IMPOTrPAMMHOIO
ob0ecneyenust



Microsoft Windows 8, 10; Microsoft Office Professional Plus
7.3 IlepeyeHb coBpeMeHHbIX NMPO¢ecCHOHAIBHBIX 023 JAHHBIX U HH(OPMAIHOHHBIX

CIIPaAaBOYHBIX CUCTEM

1.  CnpaBouno-npaBoBas cucrema «KoncynasTant [Lirocy (http://www.consultant.ru)
2. DnexkTponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/
8. MarepuajibHO-TeXHHYECKOE oDecredeHne 1o JUCHUIIHHE (MOIYJTI0)

HanmeHnoBanue crienmuaibHBIX
MOMeEILeHU

OCHaIIEHHOCTD CIIELMAIBHBIX
TMOMEILEHU

[lepedeHpb TMLIEH3MOHHOTO
MIPOrpaMMHOTr0 00eCIeYeHNUs

VYuebOHble ayJUTOPHU ULt
MIPOBEACHUS 3aHATUH JEKIIMOHHOTO
TUIMA.

Meobernb: yueOHas MeOeb.
TexHUUYECKHE CPEICTBA OOYUCHUSL:
9KpaH, MPOCKTOp ayJaHOCHCTEMA,
KOMITBIOTEP/HOYTOYK,
COOTBETCTBYIOIMM MPOrPAMMHBIM
obecnieuenuem (I10).

Microsoft Windows
Microsoft Office

MPOBEJCHUS] Tab0PaTOPHBIX PaboT.
Jlabopatopus 412, 414, 419

TexHn4eckue cpeaAcTBa 00YICHHS:
9KpaH, MPOEKTOP, KOMIBIOTEP

VYuebHbie ayJIUTOPHU Uit | MebGens: yueOHast Mebes. Microsoft Windows
MPOBEICHUS IPYIIIOBBIX u | Texumueckue cpencta obyuenus: | Microsoft Office
WHANBHAYAIbHBIX KOHCYJBTALMM, | 9KpaH, IPOEKTOP, KOMIBIOTED

TEKYIIETO KOHTPOJIS u

OPOMEKYTOYHOM aTTECTAlUH

VYuebOHbie ayJIUTOPHU it | Mebens: yaeOHast Mebenb Microsoft Windows

Microsoft Office

Oo6opyznoBanue: naGopaTopHas
nocyna, MHUKpPOOHOIOTHYECKOE
obopyaoBaHue, Y®-namrsi,
TEepMOCTaT, aBTOMAaTHYeCKasi
Kayajka.
HJ’IH CaMOCTOSITeILHOM pa6OTBI 06y11a}01u1/1xc;1 MMpEeayCMOTPCHBI IIOMCIICHMA,

YKOMILJIEKTOBAHHBIE CTICIIUATU3UPOBAHHON MeOEbI0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOH C
BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «HTepHeT» U obecrneueHueM J0CTyrna B 3JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENBHYIO CPEly YHHBEPCHUTETA.

HaumMmeHoBaHue noMemeHu ais
CaMOCTOSATEIEHON PabOTHI
00yJaroImuxcs

OcHaIlleHHOCTb MOMEIEHUN I
CaMOCTOSTEIFHON pabOTHI
o0ydaromuxcs

HepequL JIMIIEH3UOHHOI'O
IpOorpaMMHOTO obecrnieueHust

ITomenieHre s caMOCTOSATEIBHOM
paboThl 00yyaronuxcs (YUTaIbHBIH
3an HayuHoit 6nbmnoTexn)

Meobems: yuebHas mebenb
Kommnexkt  crnenmann3upoBaHHON
MeOel: KOMITBIOTEPHBIE CTOJIbI
O6opynoBaHue: KOMITBIOTEpHAs
TEXHUKaA C IIOAKJIFOUECHUEM K
HHPOPMALUOHHO-
KOMMYHHUKAIIMOHHOH
«VHTepHeT» W JOCTYIOM B
JNEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3aIUH,
BeO-KaMepbl, KOMMYHHKAIIMOHHOE
obopymoBaHnue, oOecreuynBaroIee
J0CTyl K CEeTHU HWHTCPHET
(mpoBoaHOE coeMHEHue u
0ecrpoBOTHOE  COEIUHEHUE IO
texuosorun Wi-Fi)

CETHU

Microsoft Windows
Microsoft Office

TTomemnieHue it caMOCTOSATEIILHOM
paboTh oOy4atonxcs (ayn.437a)

Meoben: yuebHas mebenb
O6opynoBanue: KOMITBIOTE€pHAs
TEXHHKa C TOAKIIOUCHHEM K
nH}opMannoHHoO-
KOMMYHUKaIIMOHHOH
«utepHer» u
IEKTPOHHYIO

ceTu
JIOCTYIIOM B
nHPOPMAIMOHHO-

Microsoft Windows
Microsoft Office



http://www.consultant.ru/
http://www.consultant.ru/
http://www.elibrary.ru)/

00pa3oBaTenIbHyI0 cpeny
00pa3oBaTelbHON  OpraHU3aLyH,
KOMMYHHKaIIHOHHOE

ob0opynoBaHue, OOECIIeUHBAOIIEE
JOCTy K  CeTH  HHTEpHET

(mpoBomHOE COEIUHEHNE u
0eCrpoBOHOE  COCJUHEHHE IO
TEXHOJIOTUU Wi-Fi),

MYJIbTUMEJUIHBIN TEJIEIKpaH




