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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 Leab ocBOEHUS TUCHTUILIHHBI

enpto ocBoeHmst AucCHUIUIMHBL "buodusuka" spisercs (GOpMUpOBAHHE Yy CTYIACHTOB
npo¢eCCHOHATBLHON KOMIIETEHIIMHA B MPOU3BOJCTBEHHON NEATEIHLHOCTH M MpOIaranjaa 3HaHHA,
HANpaBJICHHBIX HA PACHIMPEHHME TMPEICTABICHUH O 3HAYeHUM OMOPHU3UKM KaK HAyKd O
MOJICKYJISIPHBIX U (DU3UKO-XUMUYECKUX B3aUMOJICHCTBUSAX B OHOJIOTHYECKHX CHUCTEMaxX U
MEXaHU3MaX B3aWMOJICHCTBUS OMOJIOTUYECKUX CUCTEM C OKPYXKAIOIIEH Ccpenoi, BIMSHUU
¢u3nueckux (pakTOpoB HA MPOLECCHI KU3HEACATEILHOCTH.

1.2 3agaun AMCHUILIMHEI

3a1auu OCBOCHHUS TUCIUTUIMHEI — COOPMHUPOBATH Y CTYICHTOB CIIOCOOHOCTH:

— MOJIb30BAThCSI OCHOBHBIMU 0a3aMU JIaHHBIX U 3JEKTPOHHBIMH pecypcamMu Ui ONUCAHUS U
MOJICITUPOBaHMS OMO(DU3NIECKUX SIBICHUH;

— MPUMEHATh MPHUHLMIBI CTPYKTYPHOM U (PYHKIMOHAIBHON OpraHU3alui OHOJOTHYECKHX
00BEKTOB U BJIAJICHUE 3HAHUEM MEXaHU3MOB TOMEOCTATUUECKOU PETYIISIUY;

— BIIQJICHHE OCHOBHBIMU (PU3UOJIIOTUYECKUMHU METOJIaMU aHAIM3a U OIICHKU COCTOSHUS JKUBBIX
CUCTEM;

— paboTaTh ¢ 1ab0pPaTOPHON U3MEPUTEIHLHON TEXHUKOM.

1.3 MecTo nuCUMILIMHBI (MOYJis1) B CTPYKTYpe 00pa30oBaTe/ibHOI NMPOrpaMMbl

Hucuunnuna «buodusuka» oOTHOCHTCS K dYacTh (QOPMHUPYEMOH  y4aCTHUKAMHU
oOpa3oBaTenbHbIX OoTHOIIEHUH broka 1 "Jlucuumnunel (Moaynu)" ydeOHoro muiaHa. M3yuenuro
Kypca «bruodusrka» mpeanecTByrOT AUCHUIUIMHBI, HEOOXOAUMBIE TSl €€ M3yuYeHUs, TaKue Kak
MaremaTnueckue MeToabl B Ouosiornu, Pusuka, Xumusg, Pu3nojaorus 4denoBeKa, >KUBOTHBIX,
BBICILICH HEPBHOM JEATEIBHOCTH.

Marepuansl AUCHUIUIMHBL HMCIOJIB3YIOTCS CTYJIEHTaMM B HaydyHOW paboTe mpu
MOJTOTOBKE BBIMYCKHON KBaTH(PUKAIIMOHHON pabOThI, a TakKe B XOJ€ MONyuYeHHUs 3HAHUN BO
BTOPOW CTYINEHU BBICHIETO 00pa3oBaHHs (MarucTparype), KpailHe BaKHbBI B OCYIIECTBICHUH
MPAKTHYECKOH JeITeTbHOCTH OaKanaBpa OMOIOTHH.

1.4 [lepeyeHb MIaHUPYEMBIX pPe3yJIbTATOB 00y4eHUsI 10 JUCHUILIHHE (MOYJI10),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTE/JIbLHOM IPOrPaMMBbI
N3yuenne nanHoi yueOHON AMCHUILIIMHBI HAIPaBIeHO HAa (OPMUPOBAHUE Y
00yyaromuXxcsl CIeYIONMX KOMIIETEHIIUMI!

Ko/l i HAHMEHOBAHHS HEIMKATOPA™ Pe3ynbTaTsl 00y4eHus 0 TUCIUILUTHHE

IIK-1 CrocoGeH TBOpYECKH HCIOJB30BaThb B  HAYYHO-HCCIIEAOBATEILCKONW  JEATENLHOCTH  3HAHHE
($yHIaMEHTAIbHBIX Pa3/iesIoB OMOJOTHYECKUX M HKOJIOTHIECKUX JTUCIUIIINH

WIIK-1.1. Bnaneer COBPEMEHHBIMH | 3HACT OCHOBHbIC 6a3bl JaHHBIX U JIICKTPOHHBIC PECYPCHI JIst
OITMCaHMs U MOJICTMPOBaHMS OMO(U3NUECKHX SIBICHUI
YMeeT moNb30BaThCS OCHOBHBIMM 0a3aMH  JaHHBIX H
JIEKTPOHHBIMH PECYPCAMHU JJIS OITMCAHUS M MOJICITUPOBAHHUS
O6ro(u3NUECKIX SIBICHUH

ACATEeIILHOCTH. Brageer HaBbikamu pabothl B cucteme Foldit u apyrux
6rodusnuecKux pecypcax

WUIIK-1.2. Brageer  OKCIEPUMEHTATbHBIME | SHACT —(QU3MYECKHe NPUHUMIBL JCHCTBHS — KIKOYEBBIX
OHMOJIOTHYECKUX U (PU3UYECKUX IPUOOPOB

Ymeet paboTath ¢ 1ab0paTOpHOI H3MEPUTENEHON TEXHUKON
Bnaneer  TexHMkoil  paboTEl ¢ OMOJOTHYECKUM
obopynoBaHueM,  JeHcTBylomMM  Ha  (u3nyeckux
MIPUHIMIIAX

WUIIK-1.3. YMeeT aHaIM3MpOBaTh pe3ynbTaThl | JHACT OCHOBHBIC NPUHLMIBI aHAIN3a U HHTEPIpPETalyy
HayYHBIX JIaHHBIX, MX OIIMCaHWi B IyOJIMKAIIOHHOM
¢dopmare

YMmeer npUMEHATH (U3MKO-XUMHUYECKHE 3HAHUS  JUIs
HMHTEPIIPETALNH YKCIIEPUMEHTAIBHBIX JAHHBIX

nH(popMaMOHHBIMU pecypcamu

OHMOIJIOTHYECKOTO U SKOJIOTUIECKOTO COJCPKAHUS
U YMEET UCTIOIb30BaTh UX B MPOPECCHOHATLHON

METOAaMHU I/ICCJ'IC,HOB&HI/Iﬁ (HO TEMATHUKE

MIPOBOJMMBIX Pa3paboTOK).

OKCIICPUMEHTOB M TIPEACTABJIIATH HUX B (bopMe

nyOmMKanuii B pPELEH3MPYeMbIX  HAy4HBIX

U3JaHUAX.




KOIL 1 HAMMEHOBAHHUE I/IHIII/IKaTopa* Pe3yJ'ILTaTI)I OGy‘lGHI/IH 10 JTUCHUIIJIMHEC

Birageer HaBbIKaMH OnepypoOBaHUs 0a30BEIMH (HOPMYJIaMU B
obacT MeMOpaHHOTO TpaHCHOpPTa, (onguHra OENTKOBBIX
MaKpOMOJIEKYT

WUIIK-1.4. O6nagaer HABHIKAMH NPOBOXMTH | SHACT KIOYCBbIC (POPMBI HAay4HBIX MCKYCCHIi, METOIbI
MIPE3EHTAIMY | 3aIIUThl CBOUX JaHHbIX

YMeeT TOTOBUTH MaTe€pHalbl sl NPE3CHTAllMOHHOH U

JUCKYCCHM Ha Hay4YHBIX (HayUYHO-IIPAKTUIECKUX )

MEpPONPHUATHSIX, HCTIONB30BATH B y

JIMCKYCCHOHHOM 3allUThI
npodeccHOHANbHO ACATCIBHOCTH | Braneer HaBblkaMH pabOThl B KJIKOYEBBIX OSIEKTPOHHBIX
OTEYeCTBEHHBIC U 3apyOeKHbIC 0a3bl JAHHBIX. 6a3ax JaHHbIX

[IK-1.5. Tlomumaer wu yMeeT OOBICHATH | 3HACT TPHHLWNBI peanu3aliu (U3NICCKUX 3aKOHOB Ha

COBPEMEHHBIC npoOIeMBbI COXpaHEeHHs | KIETOYHOM M OPTraHW3MEHHOM YpPOBHE OpraHU3alliH

6ropazHoobpas3ust u YCTOIYUBOTO | MaTepHH

HPUPOAOIIOTE30BaHHS. YMeeT HHTepPIpeTHPOBAaTh IOAXOABl K YCTOWYHBOMY
NPUPOIONOIBG30BaHHI0 € TOYKH 3pEHUS OHOPH3NYECKUX
HPOLIECCOB
Brageer HaBBIKAMH M TOAXONAMH [UIi  COXPaHCHHUS
OropazHoobpas3ust

Pe3ynbrarel 00ydeHHs O NHUCUUIUIMHE JOCTUTAIOTCA B PaMKaxX OCYIIECTBIEHHUS BCEX
BUJIOB KOHTAaKTHOHM M CAaMOCTOSATEJIbHOM paboThl 00yUaroIINUXCsi B COOTBETCTBUU C YTBEPIKICHHBIM
y4€OHBIM IJIAaHOM.

WHaukatopel  JOCTMXKEHMS KOMIETEHLUH  CUMTaloTCs  CQOPMHUPOBAHHBIMU  IIpU
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTATOB OOYyUEHUSI.

2. CTpyKkTypa U coaep:KaHue TUCHUILINHBI

2.1 PacnpeaesieHue TPyA0EMKOCTH JUCHUILJIMHBI 10 BUIaM padoT

OOmiast TpyI0EMKOCTh JAUCIMIUIAHBI cocTaBisgeT 3 3adetHbix enuHuil (108 gacos), ux
pacnpezieieHue Mo BujaaM paboT NpeCTaBICHO B TAOIHIIE

Bunsr padot Bcero ®opma
4acoB o0yuyeHus
OYHast
7
ceMecTp
(gachl)
KonTakTHasi padoTa, B TOM 4HcJje: 29,2 29,2
AyIuTOpHBIE 3aHATHS (BCero):
3aHSITHS JEKIIMOHHOTO THIA 12 12
1a00paTOpHbBIE 3aHATHUS -
MPaKTHYECKUE 3aHATHS 10 10
CEMHUHAPCKHUE 3aHATHS
HNHasi kKoHTaKTHAas padora:
KonTpons camoctosTenpaol paboTsl (KCP) 7 7
ITpomexxyrounas arrecrarus (MKP) 0,2 0,2
CamocrosiTejibHAasi padoTa, B TOM YHcJIe: 78,8
Bvinonnenue unousudyaivubix 3a0anuti (n002omoexa cooodwenuil, npezenmayuii) 30 30
Pegepam/scce (noocomoska) 20 20
CamocmosmenvHoe usyuenue pazoenos, Ccamonoo2omoska (npopabomka u
nOBMoOpeHUe NeKYUOHHO20 MAmepuald U Mamepuana y4eOHUKos u yueOHbIX 288 288
nocooutl, NnO020MOBKA K JAAOOPAMOPHLIM U  NPAKMUYECKUM  3AHATNUAM, ' '
KOJLIOKGUYMam u m.o.)
[ToaroTOBKa K TEKYIIEMY KOHTPOITO
KonTpoas:
[MoaroToBKAa K DK3aMEHY
Oo0masi Tpy10eMKOCTh yac. 108 108
B TOM 4K CJie KOHTAKTHasi padora 29,2 29,2
3a4. el 3 3

2.2 ConepxxaHue QM CUUILTHHBI



Pacnpenenenue BuioB yueOHON pabOThI M UX TPYJOEMKOCTH IO pa3JienaM AUCHUILINHBI.
Pa3zzensl (TeMbl) TMCUMIUIMHBI, H3ydaeMbie B 7 cemectpe (ouHast popma oOydeHus)

KomnaecTBo yacoB
Bueayaut
Ne Hamvenosanne pa3nenos (Tem) AyauTopHas OpHas
Bcero pabota
paboTa
JI 113 JIP CPC
1.|Pasnen 1. Beenenue B 6uodusuxy 14 2 2 10
2 Paznen 2. TepmoguHamMuKa OHOJIOTHYECKIX CHCTEM 14 2 2 10
3. Paznen 3. ®oToOHONIOrHYECKUE TTPOLIECCH 14 2 2 10
4. Pasnen 4. buosnepreruka 16 2 2 10
5. [Pasnen 5. Monekysipaast 6nodusnka 54 2 2 10
6. Pasnen 6. buodusuka memOpaH. 288 | 2 0 28.8
Pasgen 7. Hanorexuomornn
UTOI'O no pazdenam Oucyuniunvl 12 10 78,8
Kontpons camocrosrensHoit pabotsl (KCP) 7
IIpomexxyrounas arrecrarus (MKP) 0,2
[TonroToBKa K TEKYIIEMY KOHTPOITIO
OO0m1ast TpPyZ0EMKOCTb IO JUCTIUTUINHE 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 3auaTus JeKIMOHHOr0 THIIA

HaumeHnoBanue pasgena dopma TEKYILETO
P Coneprxanue pasnena (TeMbI) P Y
(Temsr) KOHTPOJIA

1 [Honstue ouodpuzuku (b®P). Bknan pasnuuHeix Hayk|Y CTHBINA onpoc
B b®. IIpumenenne b® Ha pasnUYHBIX YPOBHAX
Pazpen 1. opranmzanuu  kuBod  marepun.  CTpykTypa
BBeieHue p|coBpemenHoi  b®. Mctopust  passutus  bO.
6HOpH3NKy W3BecTHbIE yuéHble-0nopHU3NKI (B T.4.
poccuiickue). buoHHMKa - TOHATHE, NPUMEPSI,
¢bu3nyeckre moaxo bl

2. [TonsTne TEPMOAUHAMUKHU (TH), 3aKOHBI| Y CTHBIN OIPOC
TEPMOAVMHAMMKM M UX  IPWIOKHUMOCTh K
OMOJOrMYECKUM cucTemMaMm. TepMoAMHAMHYECKHe
CUCTEMbI, THIIBI  SHEPrUM U  pabOThl B
o6uocuctemax. (OCOOEHHOCTH pealu3alud 2-To
Pazpen 2. Hayaja TEpMOJMHAMUKHU B OMOJOrHMYECKUX
TepMoHaMuKa cucreMax. TepMoanHaMu4eckoe paBHOBECHE.
GHONOrHIECKIX Herautponus. JluneitHass u HenuHeilHas oOmacTu
CHCTEM TEPMOAWHAMMKHU. Teopema [TpuroxwuHa.
CootHomrennss Omnzarepa. CBs3b  DHTPONIMH U
Oouonormuecko  uHpopmanuu.  IlpakTHueckue
MPUIOKEHNS TEPMOJWHAMHYECKOTO IOAX0Ja B
OMOJIOTUM  — TEIUIONPOAYKIHUS >KUBBIX CHUCTEM,
npasuia beprmana, Anena.

ONEeKTpOMarHuTHbIE U3JIy4CHUS (OMN),|YcTHbIi onpoc
Oouosnornyeckue APQPEKTHl  PazTUUHBIX  YacTel

Paznen 3.




doroduosiornueckue
MIPOLIECCHI

cnektpa DMU. Tlonstue porobuonoruu, obmacts
(hoTOOHOTOTHYECKUX SIBIICHUIA. Cragnu
(dhoTobuonornyeckoro npornecca. Knaccudukanus u
KpaTkasg  XapakTepucTuka (POTOOMOIOTHYECKUX
apreHnid. @OYHKIHMOHAIBHO-()U3UOIIOTHYECKUE |
JECTPYKTUBHO-MOAUPHUIHPYIOIIHE

¢doropeakiun.  Dusnyeckas MpUpPOJIA  CBETA.
KopnyckynsipHO-BOJIHOBOM ~ Jyalnu3M  CBETa B
OHMOJIOTMYECKHX peaklusax. buomornyecku BakHbIC
TUIIBl MOJICKYJISIPHBIX OpOMTaNeld W AIIEKTPOHHBIX
COCTOSTHU. DIJIEKTPOHHBIE nepexoabl B
OMOMOJIEKYIIax. Cxema S16n0HCKOTO.
JIromuHeCTIeHITHsI OMOCUCTEM — (PU3NYECKasi OCHOBA,
TUTIBI JTFOMUHECIISHITNH, KBAHTOBBIH BBIXOJ, 3aKOH

Crokca. [IpupoaHble W  UCKYCCTBEHHbBIE
bayopodopsl. ['enuo3zaBucuMbIE  OUOPHUTMBI,
paboThI Ymxesckoro. MccnenoBanus

Kupnuan. @oTtoMmeTrpuyeckue METOJbl aHaIM3a.
[Ipumenumocts 3akona byrepa-Jlambepra-bapa.
[Ipaktueckoe  npumeHeHue —  GOTOMETpHS,
cnekTpodoTometp, 3akoH byrepa-Jlambepra-bapa.

Pasznen 4.

buosHeprernka

[lonaTtne OMOdPHEPreTHKH W €€ MECTO B CHUCTEME
Owosnormuecknx Hayk. LleHTpanbpHas mpoOieMa
OouosHepreTuku. Poip Ononornyeckux MemMOpaH B
O6uosHepreTuueckux mnpoueccax. Kraccudukanus
MeMOpaH ¢ TOYKM 3peHHs OuosHepreTuku. Oouue
MIPUHIUIIBL TpaHchopManuu SHEPIUn B
O6nomeMOpaHax. "DHepreTuyecKue BatOThl )KUBOU
KIIETKH. XE€MHOOCMOTHYECKast THIIOTe3a MuTuea.
OcHOBHBIE THUIMOTE3bl O00pPa30BaHHS MaKpPOIPIOB.
[Ipuniunsel  crpoeHuss U (QYHKIMOHUPOBAHUS
anekTpoH-TpaHcnopTHbIX menei (DTL)). ATO-
CHUHTETa3a - MPUHLUMBI CTPOCHUS B CBS3U C
BbImonHsAeMo  gyHkuumeir. Cesa3p ¢ OTLL
buo¢usnueckre ocHOBBI pyHKIIMOHUpOBaHUE ATO-
cuHTeTaspl. OcobeHHocTH Moiyekynbl AT® kak
YHHBEPCAIFHOTO MaKpPOIPTUYECKOTO COCAMHEHUSI.
[IpakTuyeckre MPUIOKEHUS OHOIHEPIeTUKU —
OMOTOIUTMBHBIE DJIEMEHTHI, OMOCEHCOPHI.

VYeTHbII onpoc

Paznen 5.

MonexynspHas
ouopusnka

[ToHsiTHE, WCTOPHUS CTAHOBJICHHUS MOJICKYJIIPHOM
O0no(U3UKH, CBS3B C IPYTUMU pazeaMu OMOTOTHH.

[IpuHDIHATIBL CTPYKTYpPHOU Opra"u3arnuu
OMOMNOJIMMEPOB. YPOBHH OpraHu3aniu. ATOMHas
CTPYKTYpa, KOH(opMarusl, KOHpHryparms.

XapakTepUCTUKU CTPOCHUS MOJICKYJI: JIJTUHA CBS3EH,
UX noJigspu3anus, 3pHEKTUBHBIE aTOMHBIC PaJNYCHI.
Bomoponnsie cBsizm — ux poiab B (popmMupoBaHHE
MaKpOMOJIEKYIL. Bunsl B3auMOJICUCTBUH B
OMOMaKpPOMOJIEKYIIax. Ban-pnep-BaanbcoBbl

VYeTHbII onpoc




(opueHTalMOHHEIE, HUHYKITHOHHBIC,
JTUCTIEPCUOHHBIC) B3aUMO/ICHCTBUS.
DieKTpocTaTH4YecKrue B3aumojielicTBrs. OObEMHBIC
B3aUMOJICHCTBUSA B MakpomoJjiekynax. IllonsTue
mI0O0yJbl M O€liKa, YCIOBHS HX CYIIECTBOBAHUS.
Pome ruapohOOHBIX B3aUMOIEHUCTBUI B
(hOpMHUPOBAHMH  MPOCTPAHCTBECHHOM  CTPYKTYPBI
oenkoB. Teopuss ®dumepa. Boma kak yHHKaIbHOE
xuMuyeckoe coeaumHenue. Kiacrephas crtpykrypa
BoJbl. Mogens “Oenok-mMammHa”. MoOJeKyJIspHbIe
MOTOPBI. [IpakTuueckoe NpUMEHEHUE
MOJICIIUPOBAHNE OCJIKOBBIX CTPYKTYP C ITOMOIIBIO
pacrpeeieHHbIX BhIYHCICHUH, cuctema Fold.it

Pazgen 6.

Paznen 7.

HanorexHonorun B
ouooruu
buodusuka memOpan

[IpuHnunel crpoeHuss 6moMeMOpaH, MeMOpaHHBIE
O6enku  w  gunuasl.  Dyskmum  GmomemOpaH.
CraHOBIEHHE  TNPEACTAaBIEHUHM O  CTPYKType
O6romeMOpaH, COBpEMEHHas
KUJKOKPUCTAININYECKAsT  MOJEIb. Junamuka
MOJICKYJT B MeMOpaHax — JatepaibHas auddysus,
¢ur-¢on NoABMKHOCTE. MOJICIBHBIC JTUHIHBIC
MeMOpaHbl — TUIIbI, CTPOEHHUE, CIIOCOOBI MOJTyYeHHUS,
HCII0JIb30BAHUE. ®da3o0BbIe ePEX0/Ibl B
JUNUIHBIXOMOMeMOpaHax. buonoruueckoe
3gadyenue. llomstTMe W CBOMCTBA  KUJKUX
KpHUCTAJIJIOB. Knaccugukamus TpaHCIIOPTHBIX
MIPOLIECCOB B O6roMeMOpaHax. [Ipumepsr.
[laccuBnbiii  Tpancmopt. Tumsl  auddysum,
MeMOpaHHble mopbl. Ocmoc U QuiIbTpanus.
VYpaBuenus @uka, Teopemna, Hepncra-llnanka.
AKTHUBHBII TPaHCIIOPT — POJb B KIETKE, TUIIBI U
npumepsl. [IpakTnyeckoe NpuMeHeHNE — CTPOEHUE,
MPUHLMITBI QYHKIITMOHUPOBAHUS HAaTPUM-KaJIMEBOrO,
KaJIbLIUEBOT0 HACOCOB. POJIb B KJIETKE U OpraHu3Me.

[IpakTnueckoe IIPUMEHEHHE
HaHOTeXHoJiornyeckoro obopynoBanus Kyol'V B
OMOJIOTMYECKUX MCCIIEJOBAHUSIX

YcrHbIii onpoc

2.3.2 IlpakTHYecKHe 3aHATUS

HaunmenoBanue paznena
(Tempbr)

Temaruka 3aHsTHI/PabOT

®dopma TeKyIero
KOHTPOJIS

Paznen 1. Beenenue B
6noduzuky

3anamue 1. Duzndyeckne TPUHIIMIIBI
OMOJIOrMYECKNX MCCIIEAO0BaHUM.

B mpubopax s

Komnoxsuym Nel

Pazpen 2.
TepmoauHaMuka
OMOJIOTHYECKHMX CHUCTEM

3anamue 2. TepMoauHaMu4ecKue
napamMeTpoB OMOIOTUIECKUX CUCTEM

pacdyeTbl HEKOTOPLIX

KomnokBuym Ne2




3. |Paszpmen 3. 3anamue 3. doromeTpus, NpakTHYECKne NpHiIoxkeHust 3akoHa| Kosuoxsuym Ne3
®doTobuonornueckue Byrepa-Jlamb6epTa-bapa.
MPOLIECCHI

4. |Pazgen 4. 3ansmue 4. MopaenupoBanue npoiieccoB ouoanekrporenesa B| Kommoxsuym Ned
BuosHepreruka MHUKPOOHBIX TOIUIMBHBIX 3JIEMEHTaX

5. |Pa3zmen 5. MonekymsapHas
ounoduznka

3anamue 5. HexoTopsle 3aKOHOMEpHOCTH (hoyaiHTa OETIKOB.
MonenupoBanue Ha mpuMepe nporpammsl Fold.it

Komnoxsuym Ne5

3amuTa 1abopatopHoi padoTsl (JIP), Beimonnenue xkypcosoro npoekra (KII), kypcoBoii
pabotel (KP), pacuerno-rpaduueckoro 3amanms (PI'3), manmucanue pedepara (P), acce (D),
koiokBuyM (K), rectuposanue (T) u T.x1.

2.3.3 IlpuMepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
KypcoBsie paboThI — HE TPETYCMOTPEHBI

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 OOecneYeHUus JJI CaMOCTOSATeIbHOH padoThl
00y4YaIIHXCH 10 JUCHHUILIMHE (MOYJII0)

Ne Bug CPC

[TepeueHp y1eOHO-METOIUUECKOTO OOECTICUECHHS AUCIUTUINHEI 1O
BBINOJIHEHHUIO CaMOCTOSATEIEHON PabOThI

1 |Hanwmcanue pedepaToB

MeToandeckre peKOMEHIAIMH [0 OPTaHU3AIIH CAMOCTOSATEILHON paOOThI
CTYACHTOB KaeJphbl TCHETUKU, MUKPOOHOJIOTHU K OMOXUMUH,
yTBepkacHHbIC Kadeapoii mpoTokosa Ne 07 ot 18.02.2021 r

2 |Camomoaroroska

kadenpoit mpotokon Ne 07 ot 18.02.2021 ¢

Meroauyeckue peKOMEHJIAUU 110 OPraHu3allMd CaMOCTOSITEIBHOH PabOTHI
CTYIIEHTOB Ka(eapbl TeHETHKH, MUKPOOUOJIOTUH 1 OMOXUMUH, YTBEPIKACHHbIE

YyeOHO-MeTOINYECKIE

MaTepuaibl JIA CaMOCTOSTEIbHON pa6OTBI O6y‘IaIOIJ_II/IXCH nu3

YuCiia MHBAJIUAOB M JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocTtasisitorcst
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM UX 3JJOPOBBS M BOCIIPHUATHS HH(DOpMALINU:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

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

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM popme Ha si3bike bpaiins.

JInst i1l ¢ HapyIeHUs MM CllyXa:

— B TIe4aTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUig au1 ¢ HapyIIeHUsIMH OIIOPHO-[BUTAaTEIBHOTO alapara:

— B TIle4aTHOU opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayauodaiina.

JlaHHBINA TepeyeHb MOXeT OBITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTa

oOydJaronuxcs.

3. OOpa3oBaresibHbIE TEXHOJIOTMH, NMPHUMEHsieMble NMPH OCBOCHUM IUCHUIIMHBI

(Mmomyuis)

[Ipu peanuzanuu ydeOHOM paboOThI MO OcBOeHUIO Kypca "buodusuka" mcnonabzyrorcs
COBpPEMEHHbIE 00pa30BaTebHbIE TEXHOJIOTHH:

I/IH(bOpMaI_[I/IOHHO'KOMMYHI/IKaHI/IOHHI)Ie TCXHOJIOTHH,
IMPOCKTHBIC METO/AbL 06y‘—IeHI/I$[;

HCCIIeI0BATEIbCKHE METO/Ib B O0YUCHHUHU;
npobiemMHoe 0OyueHue




Paborta B Manpix rpymnmax ¢ 1EIbI0  OOCYXXIEHHS OTBETOB Ha MPEII0KCHHBIS
JUIs  CaMOCTOSITEIbHOM pabOThl BOIIPOCHI IO TEME 3aHSATHUA.

KonTponupyemsble npenoaBareneM JUCKYCCUH 110 TEMaM:

1. IlpuMeHeHue HaHOTEXHOJOTHYECKOTO0 OOOpYyIOBaHUS B  OHMOJIOIMYECKUX
UCCIIEIOBAHMAX — MIEKTPOHHBIA MUKPOCKOIT

2. llpuMeHeHHWE HaHOTEXHOJOTHYECKOrO0 OOOpYyIOBaHUS B  OMOJIOTMYECKUX
uccienopanusax — AMP-ciekrpomerp

3. IlpuMeHeHHME HAHOTEXHOJOTHMYECKOTO OOOpYyIOBaHUS B  OHMOJIOTMYECKUX
uccienoBanusx — IIIP-cekTpomerp.

4. llpuMeHeHHUE HAaHOTEXHOJOTHYECKOro OOOpyIOBaHUS B  OHMOJIOTMYECKUX

HUCCICIOBAHUAX — aTOMHO-CHJIOBOH MHKPOCKOII.

I[JISI Jan ¢ OrpaHM4YC€HHBIMH BO3MOKHOCTAMHA 3O0POBbA MPCAYCMOTPEHA OpPraHu3anusd
KOHCYJ’IbTaHI/Iﬁ C UCIIOJIb30BAHUECM BHCKTpOHHOﬁ IIOYTHI.

4, OueHoyHble cpeacTBa IS
MPOMEKYTOYHOI aTTeCTANNHU
OLeHOYHBIEC CpE/ICTBA MPEAHA3HAYEHBI ISl KOHTPOJIS U OLIEHKH 00pa30BaTeIbHBIX JOCTHIKEHUN
00y4aromuxcsi, OCBOMBIIUX MPOrpamMMy y4eOHOU AUCHUTUINHBI «brodu3nka.
OrneHOYHBIC CpPENICTBA BKIIOYACT KOHTPOJBHBIC MAaTepUabl IS MPOBEICHUS TeKYIIero
KOHTPOJIs B popMe yCTHOTO Ompoca 1Mo TeMe WK pas3zeiy, JoKIala-Tpe3eHTAUU, JUCKYCCHIM
U MPOMEKYTOUYHOM aTTecTaluu B ()OpME BOIPOCOB K 3a4ETy.

TEeKYylero KOHTPOJJIA ycneBaeMoCTH H

CTpyKTypa OLEHOYHBIX CPEACTB JAJIsl TeKyleil M MPOMeKYTOYHOM aTTecTaluu

HanmeHoBaHME OLIEHOYHOTO CpPEJICTBA
Ne Kon 1 HanmeHOBaHHE
/ PesynbraTel 00yueHns
wn HHAAKATOpa . [IpomexxyTounas
Texymmii KOHTPOIb
aTTecTanys
WUIIK-1.1. Bnageer 3HaeT OCHOBHBIE 0a3bl | YCTHBIH OMpOC IO Bomnpoc Ha 3auére
o -
COBDEMEHHBIMH JTAaHHBIX M 3JEKTPOHHBIE | pasznmemy Ne 1 1-17
pecypcsl as onucanus U | KomnokBuym o reme
nH(pOopMannOHHBIMH
MOJIEJIMPOBaHUS Ne 1
pecypcamu 6rodu3nIecKux
OMOJIOTHYECKOTO U SIBJICHU
3KOJIOFHYECKOTO YMmeer I10JIb30BATHCS
COMEPIKAHMA H yMeeT OCHOBHBIMH 6azamu
JTAaHHBIX u
HCTIONB30BaTh UX B
1 -~ 3JIEKTPOHHBIMH
npodeccCHOHAIBEHOM pecypcamu st
JeSITeTbHOCTH. OTIMCAHUS u
MOJIETUPOBAHUS
onoduzmueckux
SBJICHU I
Bnaneer HaBBIKAMHU
pabotsr B cucteme Foldit
u JIPYrux
Oropu3nIeCcKuX
pecypcax
UIIK-1.2. Bnageer 3HaeT ¢usnyeckre | YCTHBIN OIpoc 1Mo Bomnpoc Ha 3auére
o o _
KCITEPHMEHTATHHBIMH MPUHIIUIIE] neicteus | pasgeny Ne 2 18-25
. KITFOYEBBIX Komnoksuym no
METOJIaMH HCCIIEI0OBAHUH
2 OGHONIOrMYecKUX n | Teme Ne 2
(o Temarnke (usmueckux npudopos
MIPOBOAUMBIX Ymeer  paborate ¢
nabopaTopHOr




pazpaboToK). U3MEPUTENLHON
TEXHUKOM
Bnaneer TEXHUKOUN
paboThI c
OHMOJIOTUYECKUM
obopynoBaHueM,
JIEHCTBYIOIIUM Ha
(hM3MIEeCKUX MPUHINTAX
WUIIK-1.3. YMeer 3Haer OCHOBHBIE | YCTHBIHM OIIPOC MO Bomnpoc Ha 3auére
AHATH3HPOBATH NPUHOUIE  aHanmm3a u | pasmery Ne 3 19-33
HHTEPIpETann KomnokBuym 1o Teme
Pe3yIIbTATRI HayYHBIX JaHHBIX, HX | Ne3
SKCIIEPUMEHTOB U ONMCAHMS B
MIPECTaBIATh UX B (hopMme My OJIMKAITHOHHOM
myOnuKanuii B dopmare.
PeleH3UPYEMBIX HayIHBIX Ymeer TpUMCHATE
(DUBUKO-XUMHYCCKHEC
U3JIAHUAX. B— o
HHTEPIPETALNT
SKCIIEPUMEHTAIBHBIX
JTAaHHBIX.
Bnaneet HaBBIKAMU
OTIePHPOBAHUS

6a3oBEIME (OpMyTaMHA B
ob0nacté  MeMOpaHHOTO
TpaHcmopTa, (OJIUHTa
OETKOBBIX

MaKpOMOJIEKYJI
WUIIK-1.4. Obnagaet 3HaeT xIoueBble GOPMBI | YCTHBIN OIPOC IO Bompoc Ha 3auéte
. o )
HABBIKAMI TIPOBOIHTS HAay4HBIX  JUCKyccuH, | paznemy No 4 34-40
MeTonsl npeseHtanuu U | KoyutokBuym no
JIMCKYCCUH Ha HaYYHBIX
3aIUTHl CBOUX JAHHBIX. TeMme Ne 4

(Hay4HO-TIPaKTHIECKUX) VMeeT FOTOBHTE
MEPOTIPHUATHSX, MaTepuabl s
HCIIOIb30BATh B PE3CHTALHOHHON u
NpodecCHoRaTBHOH JIICKYCCHOHHOM 3allUTHI.
Brnaneer HaBbIKAMHU
JeATeTbHOCTH
paboOThl B  KIIFOYEBBIX
OTCHCCTBECHHBIC 1 AIIEKTPOHHBIX 6azax
3apyOeKHBIE 0a3bl JTAaHHBIX
JIaHHBIX.
[IK-1.5. [Touumaer u ymeer | 3Haer MNPUHLMIIBL | Y CTHBIM OIPOC MO Bomnpoc Ha 3auére

0OBACHATH COBPCMCHHbBIC

pobIIeMbI COXpaHEeHHs
6ropazHooOpasust u
YCTOWYUBOTO
MIPUPOJIOTIOIB30BAHNSI.

peanmuzanuy (pU3MIECKIX
3aKOHOB Ha KJIETOYHOM U
OpraHU3MEHHOM YPOBHE
opraHmauvm MaTepI/II/I.
Ywmeer
HHTEPIPETUPOBATH
MOAXO/Ibl K YCTOMUHUBOMY
MIPUPOIOTIONB30BAHUIO C

TOYKH 3peHust
Oropu3nIeCcKuX
MPOLIECCOB.

Bnajgeer HaBbIKAMH U
MOJX0AaMHU JUIst
COXpaHEHHMs

6ropazHoobpazus

pazneny Ne 5
Komnoksuym no
Teme Ne 5,6

40-50




TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATEPHAJIbl, He00X0AMMbIe 1JIsl OLleHKH
3HAHM, YMEHUiIl, HABBIKOB M (MJIH) ONbITA [AEATEJbHOCTH, XapPaKTEePHU3YWIIUX 3TANbI
(popMupoBaHus KOMIIeTEHIIMI B IIpolecce 0CBOEHHUs 00pa30BaTeILHON NPOrPaMMbI

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS (PPOHTANBHO HA KAXKJIOM 3aHATHH IS
OIpe/ICNICHUs] TEOPETUYECKON IOATOTOBKM B BMJIE€ YCTHOIO OIpPOCA, a TAKXKE C IOMOILIBIO
JOKJIaJI0B (pedepaToB) CTYACHTOB C MYJIbTUMEAUMHBIMU MPE3CHTALUIMU U KOJJIOKBUYMOB.

3ayeTHO-IK3aMEeHAIHOHHbIE MaTepuaidbl [Jisl NPOMEXKYTOYHOHl  aTTecTanuu
(3x3ameH/3a4eT)

HepequL BOITPOCOB IJIST YCTHOI'O KOHTPOJIA 3HAHUHA CTYACHTOB:

Tema 1: BBenenue B 0M0(pu3UKy
1. Ionstue 6uoduzuku (bP). Bxnan paznuunsix Hayk B b®. [Ipumenenne b® Ha pa3zauuHbIx
YPOBHSIX OpPTaHU3aLUU KUBOK MaTEPUH.
2. Ctpyktypa coBpemenHoit b®. Mcropus pazputus b®. U3BecTHble yuéHbie-0nopu3uku (B T.4.
poccHiickue).
3. buonuka - nousitue, npuMepsl, GU3NIECKUE MOIXOIBI.
Tema 2: TepmoanHaMuka 0MOJOTHYECKHUX CHCTEM
4. llouarue tepmoguHamuku (TJl), 3aKOHBI TEPMOAUHAMUKA M HMX MPUIOKUMOCTh K
OMOJOrMYECKUM CHCTEMAM.
5. TepmoaMHAMUYECKHE CUCTEMBI, TUIIBI JHEPTUU B PabOTHI B OMOCHCTEMAX.
6. OcobOeHHOCTH peanu3alMyi 2-TO Hayaja TEPMOJWHAMHKH B OHOJOTHYECKUX CHCTEMaXx.
Tepmoaunamuueckoe paBHoBecue. Heraurponus.
7. Jluneiinas u HenuHelHas obOnactu TepmoguHamuku. Teopema Ilpuroxkuna. CooTHOIIEHUS
Omnzarepa.
8. CBs13b SHTpONINU B OHOIOTHYECKON HH(POPMAITUH.
9. [IpakTuyeckue NpUI0KEHUS TEPMOIMHAMUUECKOTO [10/1X0/1a B OMOJIOTUH — TETIONPOIYKIUS
JKUBBIX CUCTEM, IpaBwia beprmana, Annena.
Tema 3: ®oTol0uOI0rHYECKHE TPOLIECCHI
10. DnextpomarHuTHble u3nydeHus (OMMU), Ouonornyeckue >¢PQGEKThl Pa3IUYHBIX YacTeil
cnekrpa OMMU.
11. TIlonstme  ¢oroOuomoruu, obmacte  (orobuonornyeckux  spiaeHuit.  Craaum
(oToOnoIOrHUecKOro mporecca.
12. Kiaccudukanus u  KpaTkas  XapakTepucTHka  (OTOOMONIOTMYECKUX  SBJICHUH.
OyHKIMOHATBHO-(PU3HOIOTHYECKHE U IECTPYKTUBHO-MOANDULIUPYIOIIHE (POTOPEAKIIHH.
13. ®dusnueckas npupoaa ceera. KopnyckynsapHO-BOJTHOBOH ayalu3M cBeTa B OHMOJIOTMUYECKUX
peakuuax. buonornyecku BaxKHbIE TUIIBI MOJIEKYJISIPHBIX OPOUTAJICH U 3JIEKTPOHHBIX COCTOSIHUH.
14. DnexTpoHHbIE NTepexo/ibl B Onomonekynax. Cxema S010HCKOTO.
15. JIromuHecueHus 6uocucteM — (pu3nyeckas OCHOBA, THIBI JIIOMUHECIICHIIMH, KBAaHTOBBIN
BBIXO/I, 3aK0H CTOKCa.
16. IIpupoaabie 1 UCKycCTBEHHBIE (PIIyopOodOpHI.
17. T'enmnozaBucumbie OnopuT™Mbl, padboTel Umkerckoro. Uccnenopanus Kupnuan.
18. ®oromerpudeckre MeToapl aHanu3a. [[pumennMocTs 3akona byrepa-Jlambepra-bapa.
19. IMpakTudeckoe nmpuMeHeHHEe — (GoToMeTpHsi, (HOTOITEKTPOKOIOPHMETP, CHEKTPO(HOTOMETP.
Tema 4: buodHepreruka
20. IlonsiTne OWOPHEPTeTHMKH W €€ MECTO B CHUCTeMe OmoJIorMYecKux Hayk. LleHTpampHas
npobGiieMa OMOIHEPTETUKHY.



21. Ponp 6uonornyeckux MeMOpaH B OnosHepreTnueckux nporeccax. Kinaccudukamnus memopan

C TOYKH 3pEHHSI OMOIHEPTETHKH.

22. O0mume mpUHIUIEI TpaHCHOPMAIIUK SHEPTUU B OMoMeMOpaHax. "DHEePreTHUECKUe BAIOTHI

JKUBOU KJIETKH.

23. XemunoocmoTuueckas runoresa Muryeinsna. OCHOBHbIE TMIIOTE3bl 00Pa30BAHUS MAaKPO3PIOB.

24. IlpyHUMIIBI CTPOCHUS M (DYHKIITMOHUPOBAHUSA AIIEKTPOH-TpaHcopTHBIX nenei (DTLI).

25. AT®-cunTeTa3a - MPUHLIUIIBI CTPOSHUS B CBSA3H C BBIMONHsAeMON GyHKuuei. Ces3p ¢ DTLI.

26. buodusndeckue ocHOBHI (GyHKIIMOHHPOBaHUE AT®-cHHTETA3HI.

27. Ocobennoctu Mosnekyiabl AT® kak yHUBEpCaIbHOIO MaKpOIPTrU4e€CKOro COCIUHEHNUS.

28. IlpakTHuecKkre MPUIIOKEHUSI OMOIHEPTETHKU — OMOTOTUIMBHBIE 3JIEMEHTHI, OMOCCHCOPHI.

Tema 5: MoJekyJasapHasi oOnoguszuka

29. TlousiTHE, UCTOPHS CTAHOBIICHHS MOJIEKYJISAPHONH OMO(MU3MKHU, CBSA3b C OIPYTUMH pa3lielaMu

Ouosnoruu.

30. IlpuHUMOBI CTPYKTYPHOM OpraHu3aii OWOMOJMMEpPOB. YPOBHU OpraHu3anuud. ATOMHAas

CTPYKTYpa, KoOH(opMaIusi, KOHPUTyparus.

31. XapakTepuCTHKH CTPOSHUS MOJICKYJ: JJUHA CBs3CH, WX moysspusanus, 3h(EeKTHBHBIC

aTOMHbIE paanychl. BogopoaHsle ¢BA31 — UX poiib B POPMUPOBAHIE MAKPOMOJIEKYJI.

32. Buasl B3aumojeicTBuii B OMomakpoMoJjekynax. Ban-nep-BaanbcoBbl (OpreHTAlHOHHBIE,

UHIYKIMOHHbBIE, TUCTIEPCUOHHBIE) B3aUMOJIEHCTBHA. DIEKTPOCTATUUECKHE B3aUMOACHCTBUS.

33. O0bEMHBIE B3aMMOACUCTBUS B MakpoMoJieKynax. [lorstue rmolymsl U Genka, yCIoBHS UX

CYIIECTBOBaHMUS.

34. Ponp ruapodoOHBIX B3aMMOIEHCTBHI B (OPMHUPOBAHUHM IPOCTPAHCTBEHHON CTPYKTYPHI

oenkoB. Teopus dumepa.

35. Boja kak yHUKalIbHOE XUMHUYECKOE coeiMHeHne. KnactepHas cTpyKTypa BOJIbI.

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

37. IlpakTuueckoe TPUMEHEHHE — MOJEIUPOBAHUE OEIKOBBIX CTPYKTYp C IOMOILBIO

pacnpeeIeHHbIX BBIUHCIICHHH, cucTeMa Fold.it

Tema 6. buoduzuka memopan

38. IIpunuuns! crpoeHus: OnomMmeMOpaH, MeMOpaHHble Oenky U JTUunu bl OyHKIMN GMoMeMOpaH.

39.  CraHoBieHHME  TPEACTABIEHUH O  CTPYKType  OuomemOpaH,  COBpEMEHHas

KUAKOKPHUCTAIUINYECKAST MOJEIb.

40. lunamuka MoJIeKyJ B MeMOpaHax — jaTepaibHas 1udy3us, paun-¢iaon noJBUKHOCTS.

41. MopnenbHbIe TUMUHbIE MEMOpaHbI — TUIIBI, CTPOCHUE, CITOCOOBI MOJTyUEHHsI, UCTIOIb30BaHUE.

42. ®a30Bble Mepexoibl B TUMUIHBIX OnoMeMmOpaHax. buonornueckoe 3nauenue. I[lonsrtue u

CBOICTBA KUIKNX KPUCTAJIOB.

43. Knaccudukanus TpaHCIIOPTHBIX MpolieccoB B OmomeMOpanax. [Ipumepsr.

44. TTaccuBHblit TpaHcnopT. Tunsl Auddy3un, MemMOpaHHbIE MOPHI.

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

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

47. IlpakTyeckoe NpUMEHEHNE — CTPOCHHE, MPUHIUIIBI G YHKIIMOHUPOBAHUS HATPUN-KAJTUEBOTO,

KaJIbLIUEBOT0 HACOCOB. POJIb B KJIETKE U OpraHU3ME.

48. IlonsTre(s) HAHOTEXHOJIOTHH, KJIacCHU(UKAIUS OTPACIei HAHOTEXHOJIOTHH, OUOJIOTHYECKHE

HaIpaBJICHUS.

49. IHK kax Marepuan mJjii HaHO-MaHMIyIHpoBaHHs. ['padeH, QymiepeH, yriepoaHbie

HaHOTPYOKHU — MOHATHE, TPUMEHEHHE.

50. TlpuGopsl HAHOTEXHOJOTHYECKHX MCCIECNOBAaHUM — AaTOMHO-CHJIOBOM MMKPOCKOII,
AIIEKTPOHHBI MHKPOCKOI, JiazepHblil nuuuer, AMP / DIIP-cnekTpocokonus — HpUHIMII
NENCTBUS, BO3SMOXKHOCTU 1711 OMOJIOTHH.

Kpurepun oueHuBaHus pe3yJabTaToB 00y4eHHUs

Kpurtepun oneHnkn:



OneHka «OTIMYHO» / «3auTeHO». OTBETHl Ha IOCTABJICHHBIE BOIPOCH H3JIAraioTcs
JIOTHYHO, TIOCJIEIOBATEIBHO M HE TPEOYIOT JOMOIHUTENbHBIX MOsICHeHUH. [101HO pacKpbIBarOTCS
IPUYMHHO-CJIEICTBEHHbIE CBA3M MEXAY SIBICHUSAMH M COObITHAMHU. Jlenarorcs 0O0OCHOBaHHBIE
BbIBO/IbI. COOJIIOJaI0TCSI HOPMBI JINTEPATYpPHOH pedn

Onenka «xopomo» / «3a4reHo». OTBeTbl Ha TOCTAaBJICHHBIE BOMPOCHI H3JIAraroTCs
CUCTEMATU3UPOBAHO M IOCIENOBAaTeNbHO. Matepuan u3maraercs YBEPEeHHO. PacKpbIThI
NPUYHHHO-CJIEICTBEHHBIE CBSI3U MEXKIY SBJICHUSAMU M COOBITHSAMH. J[eMOHCTpUpyeTcs yMeHHe
AHAJIM3UPOBATh MaTEpHUaJl, OJJHAKO HA BCE BBIBOJBI HOCAT apryMEHTUPOBAHHBIN U JOKA3aTEIIbHBIN
xapakTep. CoOII01al0TCsl HOPMBI JIUTEPATYPHON PEUH.

OneHka  «ylOBJIETBOPUTENBHO» /  «3auTeHo». JlomyckaroTcs  HapylleHHs B
[IOCJIEZI0BATENBHOCTU U3J10XKEHUS. HenonHo packphIBaroTCs NMPUYMHHO-CIIEICTBEHHBIE CBSA3U
MEXY SBJICHUSIMU U COOBITUAMU. JIeMOHCTPUPYIOTCS TIOBEPXHOCTHBIE 3HAHUS BOIIPOCA, C TPYAOM
pelaroTcs KOHKpETHBIE 3a1aul. MIMeroTcs 3aTpyaHeHus ¢ BbIBoAaMHU. [lomyckaroTcs HapyLeHUs
HOPM JINTEPaTYyPHOH pEUH.

OneHka  «HEYAOBJIECTBOPUTENBHO» /  «HE 3auTeHO». Matepuan  u3jaraercs
HEMoCJIe0BaTeIbHO, COMBYMBO, HE MPEACTaBIAET ONPEICNCHHONH CUCTEMbl 3HAHUM 110
muciumuinHe. He  packpblBalOTCs NPUYMHHO-CIIEJCTBEHHBIE CBSI3U MEXKIY SBICHUSIMH U
coobiTusiMu. He mpoBonutcs aHanu3. BeiBoabsl oTcyTcTBYIOT. OTBETHI Ha JIONOJIHUTEIbHBIC
BOIIPOCHI OTCYTCTBYIOT. VIMEIOTCS 3aMETHbIE HapYLIEHUSI HOPM JIMTEPATYPHOI peuH.

BOHPOCBI K KOJJIOKBUYMaM

Konnoksuym 1: Beenenne B 0uoduznky

[lonsatne Ouodusuku (bD). Bxnan pasmuuapix Hayk B b®. Ilpumenenune b
Ha pa3/IMYHbIX YPOBHIX OpraHusanuu xuoi marepuu. Ctpykrypa coBpemenHoi b®. Ucropus
pazsutuss b®. W3BectHble yuéHble-OMopu3uMKU (B T.4. poccuiickue). buonuka - moHsTHE,
pUMephl, GU3MUECKHUE OIXOIBI.

KonnokBuym 2: TepmoannamMuka 6M0JI0THYECKHUX CHCTEM

[Tonstue tepmoaunamuku (TJl), 3aKOHBI TEPMOAMHAMHKHA M HUX HPUIOKUMOCTH K
OMOJOTUYECKUM CHCTEMaM. TepMOJMHAMHYECKHE CHCTEMbI, THUIBl SHEPruu U padboOThl B
o6uocucremax. OcoO€HHOCTH peanu3aluy 2-T0 Hayajla TEePMOAMHAMHKHA B OMOJIOTMYECKHX
cucreMax. TepMoamHamuyeckoe paBHoBecue. Herantponus. Jluneitnas u HenuHelHas 001acTu
tepmoauHamMuku. Teopema I[lpuroxuna. CoorHomenuss Onzarepa. CBs3b SHTPONHH U
6uonornyeckoit nHpopmanuu. [IpakTuueckue NMpUIOKEHHUsT TEPMOJUHAMUYECKOTIO IMOJAX0Ja B
OMOJIOTHH — TETUIONPOIYKIIMS KUBBIX CUCTEM, MpaBuiia beprmana, AsieHa.

Konnoksuym 3: @0oT0o0H0I0rHYeCKHE NPOLECCHI

OnexkrpoMarHutHele u3iaydeHus (OMMU), Ouonmormdeckue >PQPeKTsl pa3IUUHBIX YacTei
cnektpa OMMU. Ilonstue ¢dotobuonoruu, obnactb QoroOuonsoruyeckux spiaeHU. Craguu
($oTOOMOTOTHYECKOTO nporecca. Kiaccuduxarms U KpaTkas XapaKTepUCTHKA
¢doroOuonornueckux  ABICHUNH. DYHKIUOHANIbHO-PU3HOIOTUYECKHE U JEeCTPYKTUBHO-
Momudumpytone (oropeakiuu. @usnueckas mnpupoaa cBera. KopmycKynspHO-BOIHOBOM
Jyalnu3M CBeTa B OHMOJOrMYECKMX peakUusx. buomoruyeckn BakKHbIE THIBI MOJIEKYISPHBIX
opbutaneil M SJEKTPOHHBIX COCTOSHHH. DJIEKTpOHHBIE Nepexoabl B Ouomonekynax. Cxema
Sl6monckoro. JlromuHecteHIuss OMocHCTeEM — (DU3WYEcCKas OCHOBA, THIBI JIIOMHHECIICHIUH,
KBaHTOBBIM  BbIXON, 3akoH Crokca. [IlpupomHpie ©  HCKycCTBEHHBIE  (IyopodOpHI.
I'enno3aBucrumbie OMOPUTMBHI, paboTsl UnxeBCKOTO. UccnenoBanus
Kupnuan. doromerpuueckue metoas! anainuza. [Ipumennmocts 3akona byrepa-JlamGepra-bapa.
[IpakTuueckoe nmpuMeHnenne — GoroMeTpusi, criekTpodoromeTp, 3akoH byrepa-JlamGepra-bapa.

KousokBuym 4: bnosnepreruka



[TonsiTe OMOPHEPTETUKHU U €€ MECTO B cUcTeMe Oroyornuecknx Hayk. LleHTpansHas mpobiema
Oouosnepretuku. Ponp  Ouonornyeckux MeMOpaH B~ OHMOIHEPreTHYECKHX  HpoIleccax.
Knaccugukarus memOpan ¢ TOUKu 3peHus 0nosHepreTuku. OO1Me NpUHIUITBL TpaHCchopMaIu
3HEpruu B OMoMeMOpaHax. "DHEpreTH4ecKrue BaJIOThI JKUBOM KIETKH. XEMHOOCMOTHYECKAs
runote3a Murtuenna. OCHOBHBIE TUIIOTE3bI 00pa30BaHUSI MAaKpOIProB. IIpUHIMIIBI CTPOCHUS H
¢yHkunoHupoBaHusl 31eKTpoH-TpaHcnopTHhIX 1eneil (OTL). ATd-cuHTeraza - NPUHLIMUIIBI
CTpoeHUsi B CBs3u ¢ BbimosHsemMon ¢ynkuued. CBsa3p ¢ DTL. buodusnyeckre OCHOBBI
¢ynkunonupoanue ATd-cunrerassl. OcoOeHHOCTH MOJeKyiasl AT® Kkak yHHUBEpCaIbHOTO
MaKpOAPrHYECKOTO COeUHEHNUs. [IpaKkTHuecKue MpuitoKeHus: OMOdHEPreTHKH — OMOTOIUIMBHBIC
AIIEMEHTBI, OMOCEHCOPHI.
KoanoxkBuym 5: MoJiekyasipHasi 6uopu3nka

[TonsATHE, MCTOPUS CTAaHOBJIEHUS MOJIEKYJISPHOH OMO(MU3MKH, CBA3b C APYTUMH paziesiaMu
Oouonorun. [IpUHIMIBI CTPYKTYPHOH OpraHM3alMd OHOIMOIMMEPOB. YPOBHU OpraHU3AIIUU.
AToMHas CcTpyKTypa, KoHopMmauus, KoHpurypamus. XapakTepUCTUKH CTPOEHUS MOJIEKYIL:
JUIMHA CBSI3EH, UX MOJsipu3anys, 3G GpeKTuBHbIC aTOMHBIE PagnyCchl. BOIOpOIHEIE CBSA3M — X POJIb
B (opMupoBaHME MakKpoMmojekyia. Bunel B3aumopeicTBuii B OGmoMakpomosiekynax. Ban-nep-
BaanbcoBel  (OpHMEHTALIMOHHBIE,  MHAYKLUMOHHbIE,  JUCIHEPCUOHHBIE)  B3aUMOJIECHCTBUS.
OnexkTpocraTHueckue B3aumojeicTBus. OOBEMHBIE B3aUMOJCHCTBHS B MaKpOMOJIEKYJIaX.
[TonsiTue rmo0ymsl u O6eKa, yCI0BUs HX CymecTBOBaHUs. Poiib ruipooOHBIX B3aMMOACHCTBUIL B
(bopMHpPOBAHUYU NPOCTPAHCTBEHHOM CTPYKTYphI OenkoB. Teopus dumiepa. Boxa kak yHuKaabHOE
XUMUYeckoe coenuHenune. Kiacrepnas cTpykrypa Bomabl. Mogens  “Oenmok-marimHa’”.
MosnekynsipHble MOTOpHL. [IpakTHueckoe NpuMeHeHHe — MOJIEIMPOBAHNE OETIKOBBIX CTPYKTYp C
TIOMOIIBIO PACIPe/ICICHHBIX BBIYMCIICHHI, cucTeMa Fold.it

Kpurtepun oneHKH KOJJIOKBUYMA:

- OIIGHKa «OTJIMYHO» BBICTABISETCS, €CIH CTYIACHT JEMOHCTPHUPYET BCECTOPOHHEE,
CHCTEMaTHUYEeCKOe M TIyOOKOe 3HAHWE MaTepualia, yMEHHUE CBOOOTHO BBIMOIHATH MPAKTHYECKUE
3a/laHusl yMeeT CBOOOJHO JIOTHYECKH, apTyMEHTHPOBAHHO, YE€TKO M CXKaTO M3JlaraTh OTBETHI Ha
BOIIPOCHI C UCTOJIb30BAaHUEM HAYYHON TEPMHUHOJIOTHH;

- OIIEHKa «XOpOILIO» BBICTABISETCSA, €CIU CTYAEHT MPOJEMOHCTPUPOBAN XOPOUINE
CHUCTEMaTUYeCKHe 3HAHHUS MaTepualia, OTBETHI COJEPKAT HEKOTOPYI0 HETOYHOCTh WM He
OTJIMYAFOTCS ITOJTHOTOM M3JI0KEHUS;

- OIIEHKA «YyJIOBJIETBOPUTEIIHLHOY BBICTABIISIETCS, €CJIA CTY/ICHT JAET HETIOJIHBIE OTBETHI Ha
BOMPOCHI, JIOMYCKAeT HETOUHOCTH B (DOPMYITHPOBKAX;

- OlIEHKa «HEYIOBJIETBOPUTEIHHOY» BBICTABISETCS, €CJIM CTYJACHT HE MOATOTOBUIICS, HE
OTBETHUJI Ha BOMPOCHI WJIM OTBETHJI HEMPABUIBHO; MTOKa3al clabble 3HAHUS U JOMYCTHI TPyObIe
OLIMOKHU

Kpurepum ouenku pedepara:

OlnleHKa «3a4TEHO» CTABUTCSA, €CIM O0o3HadeHa Tpobsiema M O0OCHOBaHA €€ aKTyallbHOCTb,
cleNaH KpaTKWW aHadu3 pa3jMYHbIX TOYEK 3pEHUS Ha paccMaTpUBacMyr0 MpoOiieMy, Tema
packphITa, BBIIEpKaH O0BEM, COONIOJCHBI TPEeOOBaHUS K BHEITHEMY O(OPMIICHHUIO, JTaHbBI
MPAaBUJIbHBIE OTBETHI HA JIOMOJHUTENBHBIE BOMIPOCHI.

OreHka «He 3a4TeHO» CTaBUTCS, €CIM TeMa pedepaTa He pacKpbITa WIH UMEIOTCS CYIIIECTBEHHbBIE
OTCTYIUIEHUS OT TpeboBaHUH K pedeprupoBannio. B uacTHOCTH, TeMa OCBEIIeHA JTUIIIh YACTHYHO;
JIOTIYIIEHBI (PaKTUYECKHE OMUOKY B COJepKaHUM pedepara WK IPU OTBETE Ha TOMOTHUTEILHEIC
BOTIPOCHI; BO BPEMS 3aIIUTHI OTCYTCTBYET BHIBO/I.

Bomnpocsl 1J1s1 NOATOTOBKH K 324€Ty
1. Ionstue 6uodpusuku (b®). Bxknan paznuunbix Hayk B b®. [lpumenenne b® Ha pa3znuuHbIx
YPOBHSIX OpPraHU3aLNN KUBOW MaTCPHUH.



2. Ctpykrypa coBpemennoit b®. Mcropus pazputus b®. U3BecTHbie yuéHpie-O0nopu3UKH (B T.4.
poccuiickue).

3. buoHuka - nousTue, NpuUMepsl, PU3MIECKUE MOIXOIBI.

4. Ilonsitue Ttepmomunamuku (TJl), 3akOHBI TEPMOAMHAMUKH U UX MPUIOKUMOCTh K
OMOJOrMYECKUM CHCTEMAM.

5. TepmoarHaMUYECKUE CUCTEMBI, TUIIBI SHEPTUU U PabOTHI B OMOCHUCTEMAX.

6. OcoOeHHOCTH peanu3alMd 2-TO Hayaja TEPMOJWHAMHKM B OHOJOTHMYECKHX CHCTEMaXx.
TepMmoauHamuueckoe paBHoBecue. Heraurponus.

7. Jluneiinasg u HenuHelHas oOnactu TepmoauHaMuku. Teopema Ilpuroxuna. CooTHOIIEHUS
Omnzarepa.

8. CBsi3b PHTPONHH U OMOJIOTHIECKON MHPOPMAITUH.

9. [IpakTuyeckue NpUI0KEHUS TEPMOIMHAMUUECKOTO MOX0/1a B OMOJIOTUH — TETIONPOIYKIIUS
JKUBBIX CHUCTeM, IpaBuiia beprmana, Annena.

10. DOnextpomarHutHbeie u3nydeHus (OMMU), Ouonormueckne 3(PQPEeKThl Pa3TUUYHBIX YACTEH
cnektpa OMU.

11. Tlomstmue  ¢orobuonoruu, obmactb  Qoroduonornyeckux  sBieHudd.  Craguu
(h0oTOOHMOIOTHYECKOTO TIpoIIecca.

12. Knaccubukamus W KpaTkasd  XapaKTepucTuka  (GOTOOHMOJIOTHYECKUX  SBJICHUM.
OYHKIMOHATBHO-(U3HOIOTHUECKUE U IECTPYKTUBHO-MO U pULiupyromue GoTopeaKiim.

13. ®usnyeckas npupoaa ceera. KopmyckynsipHO-BOJIHOBOM Jyannu3M CBeTa B OMOIOTHUECKUX
peakiusx. bruojgornuecku BayKHbIE TUITBI MOJICKYIISIPHBIX OpOUTAEH 1 3JIEKTPOHHBIX COCTOSIHHIA.
14. DnexTpoHHBIE TIEpex0/Ipl B OMoMonekynax. Cxema S6moHCKOTO.

15. JlromunHecneHus OuocucteM — (u3anyeckass OCHOBA, THIBI JIIOMUHECHCHIIMHM, KBAHTOBBIN
BBIXOJI, 3aK0H CTOKCa.

16. ITpupoaubie U UCKycCTBEHHBIE (PI1yopodOpHI.

17. T'enno3aBucumbie OuopuTmbl, padboTel YmkeBckoro. Uccnenopanust Kupnuan.

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

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

20. Ilonsitne OMOPHEPreTHMKH W €€ MECTO B CHUCTeMe Ouoyiormdeckux Hayk. LleHTpanpHas
npoGiieMa OMOIHEPTETHKHY.

21. Ponp 6uonoruueckux MmemOpaH B OMo3HepreTndyeckux npoueccax. Knaccudukanus memopan
C TOYKH 3pEHHsI OMOIHEPTETHKH.

22. O0mue NpUHIUIB TpaHC(POPMALIMU SHEPTUU B OnomMeMOpaHax. "DHepreTHuecKue BaJltOThl”
JKUBOM KIIETKHU.

23. XemuroocMoTHyeckas runore3a Muruenina. OCHOBHbIE THIIOTE3bI 00pPa30BaHUSI MAaKPOIProOB.
24. TIpuHUUIIBI CTPOSHUS ¥ PYHKIIMOHUPOBAHUS JIEKTPOH-TpaHCHOPTHBIX nernei (OTLL).

25. AT®-cuHTeTa3a - MPUHLUIIBI CTPOEHUS B CBA3M C BhINOIHsAeMON GyHKIuei. Ces3b ¢ DTLI.
26. buodpuznueckne ocHOBHI pyHKIMOHUpOBaHNE ATd-cHHTETa3HI.

27. OcobGennoct MoJieKybl AT® kak yHHBEPCAIBLHOTO MaKpO3PTUYECKOTO COSTUHEHHMS.

28. IIpakTHueckue MpUIOKEHU OMOIHEPTETUKU — OMOTOIUIMBHBIE HJIEMEHThI, OMOCEHCOPBHI.

29. TlonsTHE, UCTOPUS CTAHOBJICHHUS MOJEKYISIPHONW OMOPU3UKH, CBSI3b C IPYTHMMH pa3lieiaMu
6uonoruu.

30. ITpuHIUIBI CTPYKTYPHOW OpTaHW3AIMHA OWOTOJUMEPOB. YPOBHH OpraHM3aIiH. ATOMHAas
CTPYKTYypa, KoH(popMaIus, KoHpUryparus.

31. XapakTepuCTUKH CTPOCHHS MOJICKYJ: JJWHA CBSI3eH, WX moJsapusanus, >h(eKTuBHBIE
aTOMHBIE paanychl. BogopoaHblie cBA3H — X poiib B (POPMUPOBAHNE MAKPOMOJIEKYJI.

32. Bunel B3aumojeiicTBuil B 6momakpomoriexynax. Ban-nep-BaanbcoBsl (OpHeHTalMOHHBIE,
WHAYKIIMOHHBIE, TUCIIEPCUOHHBIE) B3aUMOAECUCTBHS. DIEKTPOCTaTUYECKHE B3aUMOIEHCTBUS.



33. OOBEMHBIE B3aUMOJACHCTBUSA B MakpoMoJjeKkynax. [loHsTre rmo0yasl U OenKa, YCIOBHS HUX
CYLIECTBOBAHMSI.

34. Ponap ruapodoOHBIX B3aUMOJEHCTBHA B (OPMUPOBAHWUU MPOCTPAHCTBEHHON CTPYKTYPHI
oenkoB. Teopus dumiepa.

35. Boja kak yHHKaIbHOE XUMHUYECKOe coeinHenune. KimacrepHasi cTpykTypa BOJIBI.

36. Mopensp “Oenok-mamuHa’”. MoJeKyIsipHbIe MOTOPBI.

37. IlpakTuuyeckoe TNpPUMEHEHHE — MOJEIUPOBAHUE OEJIKOBBIX CTPYKTYp C TOMOIIBIO
pacripe/ie/iecHHbIX BhIUMCIIeHUH, cuctema Fold.it

38. IIpuHIMIIBEI CTpOCHUST OMOMeMOpaH, MeMOpaHHbIC OCIKH U TUIHABL. DYHKIIMN OMoMeMOpaH.

39.  CraHoBineHME  TpEACTAaBICHWH O  CTPyKType  OnMoMeMmMOpaH,  COBpEMEHHas
KUJKOKPUCTAIIINYECKAsT MOJIEIb.

40. JIlnnamuka MOJIEKyJ B MeMOpaHax — jarepaibHast quddy3us, Guum-¢ion moaBUKHOCTb.

41. MopenbHble TUMUIHBbIE MEMOPaHbI — TUIIBI, CTPOEHUE, CIIOCOOBI MOJIYYEHUs, UCTIOIb30BaHHE.
42. ®a3oBble MepexoAbl B JMMUAHBIX OnomeMmOpaHax. buomormueckoe 3nauenue. [lonarue u
CBOICTBA KUIKUX KPUCTAIIIOB.

43. Knaccudukarys TpaHCIIOPTHBIX MPOIECCOB B OmoMeMOpanax. [Ipumepsr.

44. ITaccuBHbit Tpancnopt. Tumnsl nuddy3un, MemOpaHHBIE TTOPHI.

45. Ocmoc u dpunbrparus. Ypasaenus ®uka, Teopemna, Hepucra-Ilnanka.

46. AKTUBHBIN TPAHCIIOPT — POJIb B KJIETKE, TUIIBI U IPUMEPHI.

47. IIpakTHyecKoe MPUMEHEHUE — CTPOCHUE, TPUHIHIBI () YHKIIMOHUPOBAHUS HATPUN-KaIHEBOTO,
KaJIbI[UEBOT0 HACOCOB. POJIb B KJIETKE U OpraHU3Me.

48. Tlonsatre(s1) HAHOTEXHOJIOTHUH, KiIaccU(DHUKAIUSA OTpacieii HAHOTEXHOJIOTHH, OMOIOTHYSCKUE
HaIPaBIICHUS.

49. JJHK kak wmarepuwan uisi HaHO-MaHUMynupoBaHus. [padeHn, QymnepeH, yriaepoaHsie
HAHOTPYOKHU — MOHSATHUE, IPUMEHEHHE.

50. Ilpubopsl HAHOTEXHOJOTUYECKHX HCCIEIOBAHUN — AaTOMHO-CHJIOBOM MHKPOCKOIL,
AJIEKTPOHHBI MHUKpOCKOM, jda3epHbld muHuer, SIMP / OIIP-cnekTpocokonus — NpUHIMII
NeNCTBUS, BO3MOXHOCTH /711 OMOJIOTHH.

Kpurepnn onenku 3auéra:

- «3a4TEHOY BBICTABIIACTCS, €CIIU CTYACHT YCBOWI OCHOBHYIO ¥ 3HAKOM C JOIOJIHUTEIBHOU
JUTEPATYPOH, PEKOMEHI0BaHHOM IIPOrpamMMOoii; JEMOHCTPUPYET BCECTOPOHHEE,
CHCTEMaTHUYEeCKOE U TIIyOOKOe 3HaHHe MPOrpaMMHOI0 MaTepHuasa, yMeHne CBOOOIHO BHIMOIHATh
IpPaKTUYECKHE 3aJaHusi, TpeOyeMmble OOLIEKYJIbTYpPHbIE U NPOPECCHOHATIbHbIE KOMIIETEHIIUU
c(OpMHPOBAHBI, YMEET CBOOOAHO JIOTHUECKH, apryMEHTHPOBAHHO, YETKO W CXKaTO M3JIarath
OTBCTHI Ha BOITPOCHI € UCITOJIb30BAHUCM HaquOfI TEPMHUHOJIOTHHU;

- «HC 3a4YTCHO» BBICTABJIACTCSA, €CJIU CTYACHT HC MOATOTOBUIICA K 3aqéTy, HE OTBCTHJI Ha
BOITPOCHI WJIK OTBCTHUJI HCTIPABHUJIbHO, ITOKA3aJl ciaa0ble 3HAHUS U AOITYCTUIL pr6BIC OIIINOKH.

OneHouHble CpencTBa Uil MHBAIWAOB M JIMI[ C OTPAHUYEHHBIMH BO3MOXKHOCTSMH
3JI0pOBbsI BHIOUPAIOTCS C YUETOM UX WHAMBUIYATBbHBIX ICUXO()U3UYECKHX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBAJIUAAM U JINLIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPENOCTABIISAECTCA JOIOJHUTEIBHOE BPEMS IJIs TIOATOTOBKH OTBETA HA 3a4ETE;

— P MIPOBEJICHUH TPOLIEYPHl OLIEHUBAHUS PE3YyJIbTaTOB 00yUYEHUs MHBAIUJIOB U JIULL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 30POBbS IIPEAYyCMATPUBACTCS UCIOJIB30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHIUBUIYaTbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOIUMOCTH ISl 00YHarOIUXCS ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 37I0POBbSI
U UHBaJWAOB IIpOLEypa OLIEHUBAHUSA pE3yNbTaTOB OOYyYEHHUS 10 AUCHMILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.



[Tpouenypa oneHuBaHMS PE3yIHTATOB OOYYEHHS MHBAIMIOB M JHI[ C OTPAaHMYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0POBbSI 110 JTUCHUIUIMHE (MOIYJIO) TMpPEeIyCMaTpUBAET IPEIOCTABICHHE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

JIst 1L ¢ HapyIIeHUSIMH 3PSHUS:

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

— B (hopMe DIEKTPOHHOTO IOKYMEHTA,

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIst UL ¢ HapyHIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO amIapara:

— B mieyaTHo opme,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TIepeYeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

5. Ilepeyenb y4eOHOM JJUTEPATYPHI, HHPOPMAITMOHHBIX PECYPCOB M TEXHOJIOTH A

1.1. YueOnas quTepatypa

1. Bonbkenmreitn, M.B. buodwusuka [DnekTponHsiii pecypc] : ydeb.mocodne —
OnektpoH. naH. — Cankr-Ilerepoypr : Jlawp, 2012. — 608 c¢. — Pexum poctyma:
https://e.lanbook.com/book/3898

2. Huxwusn, A. buodusuka : xoHcnekt nekuuid / A. Hukusu, O. JlaBbigoBa ;
MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit @enepanyu, OeaepanbHOE TOCYIaPCTBEHHOE
OromkeTHOe 00pa30BaTENbHOE YYPEXKACHHUE BBICIIETO MPOQPECCHOHANBHOIO 00pa3oBaHuUs
«OpeHOyprekuii rocyaapcTBeHHbI yHUBEpcuTeT». - OpenOypr: OI'Y, 2013. - 104 c.; To xe
[DnexTponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=259291.

3. Camoiinos, B.O. Menununckas 6nopuzuka: yueonuk 1is By3os / B.O. Camoiinos. - 3-
e u3., uctp. u goi. - CI16.: CrnerJlur, 2013. - 604 c.: Ta6:x., wi. - bubauorp. B k. - ISBN 978-5-
299-00518-9; To xKe [D71eKTPOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=253912.

4. OunkenpinTeitH, A.B. ®usnka 6enkoBbix Monekyn / A.B. @unkenbmTeitH. - MockBa;
WxeBck: M3narenscTBo MHCTUTYTa KOMIIBIOTEPHBIX MccaenoBanui, 2014. - 423 c. - ISBN 978-5-
4344-0193-7; To xKe [D5eKTpOHHBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=469608.

5. AuzpuanoB, A.M. KordopmaiimoHHblii aHan3 OEJIKOB: TEOpHs U npuiioxkeHus / A.M.
Anppuanos ; noxa pen. I'.B. ManaxoBoii. - Munck: benopycckas Hayka, 2013. - 518 c. - ISBN
978-985-08-1529-3; To xKe [DnexTpoHHBIHI pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=142264.

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

JIJis OCBOCHMS AUCIMILTAHBI HHBAIMIAMH U JIMIIAMHA ¢ OTPAHWUYECHHBIMUA BO3MOXHOCTSIMU
3I0pOBbS MMEIOTCSI M3JaHHsI B DJICKTPOHHOM BHJIE B JJEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JTaap» n «fOpairy.

5.2. llepuoanueckasi JuTepaTypa

HasBanue usnanus IlepunoauunocTs Mecto 3a KaKkue roJbl XpaHUTCS
BBIX0J1a (B TOX) XpaHEHUs
buonorust. PedepaTuBHbrii 12 PXK 1970-2020 Nel-2
xxypHas. BUHUTHU



https://e.lanbook.com/book/3898
http://biblioclub.ru/index.php?page=book&id=259291
http://biblioclub.ru/index.php?page=book&id=253912
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

HasBanue uznanus [TepuoguunocTs Mecto 3a Kakue roAbl XpaHUTCS
BBIX0za (B ron) XpaHEeHHUs

Kypnan mukpobuonoruu, 6 43 2010-2018 Ne 1-3, 2019 Ne 1-3, Ne 5-

SMUIEMHUOJIOTHA U 6,2020-

MMMYHOOHOJIOTHH

Ussectus PAH (mo 1993 r. 6 g3 2009-2018 (1 momyr.)

M3sectus AH CCCP).Cepust:

buonornueckas

Wzsectust PAH (mo 1993 r. 6 PO 1936,1944-1945

Mzsectuss AH CCCP).Cepust:

buonoruueckas

Muxkpobuonorus 6 43 2009-2018 Nel-3

Muxkpobuomoruss PAH 6 PO 1944

MonexymsipHasi OHOJIOTHS 6 43 2008- 2016, 2017 Ne 1-3

Ycnexu coBpeMeHHOH OHOJIOTHH 6 43 2008-2017

Ycnexu coBpeMeHHOH OHOJIOTHH 6 PO 1944-1945

OU3HONIOTHS paCTCHUN 6 43 2009-2018(1 mosyr.)

DKoorus 6 q3 2009-2018(1 mosyr.)

[puxnagaas OHOXUMUS H 6 43 2008- 2013, 2014 Ne 1-5, 2015- 2016,

MHUKPOOHOIIOTHS 2017 Ne 1-3

Buorexnomorus 6 43 2010-2011, 2012 Ne 1-5, 2013 Ne 4-
6, 2014 Ne 1-2,4-5, 2015-

Buodusuka 6 q3 ""1959, 1961-2008, 2009 Ne 1-3, 5-6,
2010-2018 (1 momyr.)"

BuoTexHochepa 6 43 "2011 Ne 4-6, 2012 Ne 1-2, 2013 Ned
2014 Ne 1-4, 2015, 2016 Ne 1-2,5-6,
2017 Nel-2,4, 2018 Nel

5.3. UHTepHeT-pecypcbl, B TOM 4YHcJe COBpeMeHHble NpogeccHOHAIbHbIE (a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBbI
J1eKTPOHHO-0u0ImoTeuHbIe cucteMsbl (IBC):

1. DBC «IOPAMT» https://urait.ru/

2. OBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. BBC «BOOK.ruy https://www.book.ru
4
5

. OBC «ZNANIUM.COM)» www.znanium.com
. OBC «JIAHDb» https://e.lanbook.com

IIpodeccnonanibHbie 6a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunast snextponnas 6udimnorexa (HIb) http://www.elibrary.ru/

ITonHOTEKCTOBEIE APXUBBI BEAYIIUX 3allaAHbIX HAYYHBIX XXYpPHAJIOB HAa Poccuiickoin
nJIaT(bopMe HayuHbIX xKypHaioB HOUKOH http://archive.neicon.ru

7. HaumonanmpHass dNEKTpOHHass OmOmMoTeka (AOCTym K DJIEKTPOHHOM  OMOIMOTEKe
nuccepraiuii Poccuiickoit rocynapcersenHoi oudimoreku (PI'B) https://rusneb.ru/

8. Tlpesumentckas oubmmorexa um. b.H. Enpumna https://www.prlib.ru/

9. DnektponHas koekuus Oxcdopackoro Poccuiickoro donna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

IS
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16. Springer eBooks: https://link.springer.com/
17. "Jlextopuym TB" http://www.lektorium.tv/
18. YuuBepcurerckas nHpopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

NudopmaninoHHbie cIpaBOYHbIE CUCTEMBbI:
1. Koncynwrant I[lntoc - cipaBouHas npaBoBasi cuctema (JIOCTYII [0 JIOKAJIbHOU CETH C
KOMITHIOTEPOB OUOITMOTEKH )

Pecypcol cBoOOAHOTO H0CTYyNA:

1. AwmepukaHcKas mareHTHas 0a3a qaHHbIx http://www.uspto.gov/patft/

2. TlomHble TEKCTHI KAHAJCKUX auccepTanuid hitp://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MuHHCTEPCTBO HayKH U BhICIIero oopazoanusi Poccutickoii deneparuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. Hudopmanmonnas cucrema "ExnHoe 0KHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xosutekiys mudpoBbix oOpa3oBaTenbHbIX pecypcos http://school-collection.edu.ru/ .

8. ®denepanbHbIi HEHTP HHPOPMAITHOHHO-00pa3oBarenbHbIX pecypcos (hitp://fcior.edu.ru/);

9. IIpoekt ['ocynapcTBEHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"Oo0pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMannoHHbIi mopran "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJIKOBBIX cioBapei http://www.glossary.ru/;

12. CnoBapu u sHIMKIONexuu http://dic.academic.ru/;

13. OOpazoBarenbHbIii mopTan "Yueba" http://www.ucheba.com/;

14. 3akonompoekt "O6 oOpazoBanuu B Poccuiickoit @eneparmn'. Borpock! u oTBeThI hitp://Xn--
273--84d1f.xn--plai/voprosy i_otvety

CoOcTBeHHBIC YJICKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(popManuonnbie pecypenl KyoI'y:

1. Cpena MOAYJIBHOTO TUHAMHU4YECKOro o0yueHus http://moodle.kubsu.ru

2. ba3a yueOHBIX IIIaHOB, yUeOHO-METOJUUECKUX KOMIUIEKCOB, MyOIUKalui 1 KOH(pEpEeHIHiA
http://mschool.kubsu.ru/

3. bubanoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapbl HHPOPMAIIMOHHBIX 00pa30BaTEIbHbIX
texHoorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

5. DnexkTpoHHBIE 00pa30BaTeNbHbIE peCYpChl Kapeapbl THPOPMAIIMOHHBIX CUCTEM M TEXHOJIOTHH
B oOpazoBanun KyOI'Y wu HayuyHo-meroamueckoro sxypHaia "IIKOJIBHBIE TOJIbI"
http://icdau.kubsu.ru/

6. MeTonnueckne yKa3aHusi J1Jisl 00y4arOLIHXCS 0 OCBOEHUIO TN CHHUIIMHBI (MOYJIs1)

MeTtoanyeckue PpeKOMEHJALMH 10 OCBOCHHMI0 JIEKIIMOHHOIO0 MaTepHaJa,

NOATOTOBKE K JICKIHMAM

PaGota Ha nexkuuu sBIsSETCS OUYE€Hb BaXKHBIM BUJOM CTYIAEHUYECKON NEATENbHOCTH JUISl U3YUEHUs
JUCLUMIUIMHBL, T.K. Ha JIGKIMUM TPOMCXOJUT HE TOJBKO COOOILIEHHE HOBBIX 3HAaHUM, HO W
cucTeMatu3anus U 0000IIeHe HAaKOIUIEHHBIX 3HaHUN, (OPMHUPOBAHHUE HA UX OCHOBE HUJCHHBIX
B3IJIAJIOB, YOEXKICHUN, MHPOBO33PEHUS, DPa3BUTHE IO3HABATENbHBIX M TNPO(ECCHOHATBHBIX
UHTEpecoB. JIEKTOp OpUEHTUPYET CTyIEeHTOB B yueOHOM Marepuane. KpaTkue 3amucu jexuuit
(KOHCIIEKTHPOBAHHUE) TOMOTAET YCBOUTh MaTEpUal.

Hanucanue koHcnekTa JIEKIIUNA: KpaTKO, CXeMaTUYHO, ITOCJIEI0BATENbHO (PUKCUPOBATH OCHOBHbBIE
MOJIOKEHUS, BBIBOJBI, (HOPMYTUPOBKH, OOOOIIEHHUS; MOMeYaTh Ba)KHBIE MBICIH, BBIICIATH
KJIFOYEBbIE CJI0BA, TePMUHBI. KOHCIIEKT JTydlie moipa3AenisTh Ha MyHKTHI, naparpagsl, codmonas
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KpacHyto cTpoky. [IpuHIMnuanbHble MecTa, omnpezeneHusi, GopMyIbl CIeIyeT COMpPOBOXKIATh
3aMCUAHUSIMU: «BAXKHO», «0CO00 BAXKHO», «XOPOIIO 3alIOMHUTHY» U T.II. WIH IOAYEPKUBATH
KpacHo# pyukoi. [{enecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHUMBOJIHKY, COKPAIIEHUS CJIOB, UYTO
MO3BOJIUT CKOHIEHTPUPOBATh BHUMAHHWE HA BaXXHBIX CBeleHMsX. [IpocnmymimBaHue W 3amuch
JICKIMU MOKHO TPOU3BOJAUTH IMPH IMOMOIIM COBPEMEHHBIX YCTPOUCTB (AMKTO(OH, HOYTOYK,
HeTOyK U T.1.). PaGoTas Hajq KOHCIEKTOM JIEKIMH, BCET/Ia CIEAYET HCIOJIb30BaTh HE TOJIBKO
yu4eOHUK, HO U Ty JINTEPATYpPy, KOTOPYIO JOMOJHUTEIHHO PEKOMEH0BAJ JIEKTOP, B TOM YHCIIe
MEPUOANYECKHE H3IaHUS COOTBETCTBYIOIIEH HampaBieHHocTU. [lo pesynapTaram paboTHI C
KOHCIIEKTOM JIEKIIMH CJIelyeT 0003HAUYUTh BOINPOCHI, TEPMHUHBI, MaTepuai, KOTOPbIA BBI3bIBAET
TPYIHOCTH, TMOMETUTh M IMONBITATHCS HAWTU OTBET B pPEKOMEHIyeMoul nureparype. Eciu
CaMOCTOSITENILHO HE yJaeTCsl pa300paThCsl B MaTepualie, He00X0AUMO ChOpMYIUPOBATH BOIIPOC U
3aJaTh TPENoJaBaTell0 Ha KOHCYJIbTAllMM, Ha J1a0OpaTOpHOM 3aHSATHM, Ha OOUICHUU B
KOHTAaKTHBIE Yachl. JICKIIMOHHBIN MaTepua sBisieTcst 0a30BbIM, C KOTOPOTO0 HEOOXOAMMO HAa4aTh
OCBOEHHUE COOTBETCTBYIOILEIO pa3zeiia Win TeMbl. [1aH noAroToBKM K JEKIUU:

. 03HAKOMUTBCSI C TEMOU JIEKLIUU

. 03HAKOMMTBCS C MPEJI0KEHHBIMU BOIIPOCAMU
. U3Y4YUTh COOTBETCTBYIOIIUI MaTepHall

. 03HAKOMMTBCS C JINTEPATypOH 110 TEME

MeTtoauyecKkue peKOMeHAAIUH 110 MOATOTOBKE K NPAKTHYECKUM 3aHATUAM

B mporecce moAroToBKM K MPAKTUYECKOMY 3aHATUIO HEOOXOAMMO O3HAKOMUTBCS C
paboyeil mporpamMmol IUCUUIUIMHBI, TEMaMU U IJJaHAMH NPAKTUYECKUX (CEMUHAPCKHUX)
3aHATUH, yemss 0c000e BHUMAHUE LENSIM U 33Jja4aM, CTPYKTYPE U COJIePKAHHUIO JUCIUILTUHBL,
MIPOBECTH aHAIN3 OCHOBHOM Y4€OHOM JIMTEPATYPHI, IIOCIIEC Yero paboTaTh ¢ pEKOMEHIOBAHHOM
JOTIOTHUTENIbHOU nuTeparypoil. [Ipm yCTHOM BBICTYIUIEHMH MO KOHTPOJBHBIM BOIPOCaM
CEMHUHApPCKOI0 3aHSTHUSI HY)KHO H3Jlarath (HE 4WMTaTh) MaTepuall BBICTYIJICHUS CBOOOJHO.
Heo06x0onMMo KOHIIEHTpUpPOBATh CBOE€ BHUMAaHME Ha TOM, YTO BBICTYIJICHHE OOpAaIIEHO K
ayIUTOpUHU, a HE K I[pernojaBaTeno, T.K. 3TO 3HAUYMMBbIN acmnekT Npo¢ecCHOHATbHBIX
komneTeHIMH. Ilo OKOHYaHMM CEMMHApCKOrO 3aHATUS CIEAYET IOBTOPUTH BBIBOABI,
CKOHCTPYUPOBAHHBIC HA CEMHHAPE, MMPOCICANB JIOTUKY UX TOCTPOCHUA, OTMECTHUB IOJIOXKCHUA,
JeKale B X OCHOBe. J{J1s 3TOro B Te4eHHE ceMuHapa clelyeT JenaTh NoMeTkH. bomee Toro,
B CJIy4ae HETOYHOCTEH U (MJIM) HETTOHMMAaHMsI KaKoro-110o BOIMpoca MPOWJEHHOr0 MaTepuraa
ciefyeT oOpaTUThCS K MPENoAaBaTeNio JJid MOJIY4YEeHUs HEOOXOIUMON KOHCYJIbTAallMU U
Pa3BACHCHUA BO3HUKIIIEH CUTyalu. Cxema MOATOTOBKU K IMPAKTUYCCKUM 3aHATHUAM!
* 03HAaKOMHTbCS C TEMOW PabOTHI
*  pPacCMOTPETh NPEI0KEHHBIE BOIPOCHI
* U3Y4YUTh JIEKIUOHHBII MaTepHall, OCHOBHYIO U JONOJIHUTEIBHYIO JIUTEPATYPY
¢ IHUCBMEHHO O(i)OpMI/ITI) OTBET HAa BOIIPOCHL
* TI0JIBECTH UTOT U CAENATh CTPYKTYPUPOBAaHHBIE BHIBOJIBI

O0mme peKOMEHIAIUH 10 CAMOCTOATEJIBLHOM padoTe 00y4arOMMXCs

CamocrosiTenbHast paboTa CTYA€HTOB JUCIUIUIMHE OCYLIECTBIISIETCS C IIeJIbI0 YIITyOJIeHus,
pacuIMpeHus, CHCTEMaTHU3allid W 3aKpeIUICHUs TIOJIyYEeHHBIX TEOPEeTUUECKUX 3HAHHM,
(bopMUpPOBaHUS YMEHHI HCNOIb30BaTh JOKYMEHTALMIO M CIELUATIbHYIO JIUTEPATYPY, PA3BUTHUS
MO3HABATENBHBIX CIOCOOHOCTEH M aKTUBHOCTH, a TakXe (OPMHPOBAHUS CAMOCTOSTENIBHOIO
MBIIUIEHHSI, CIOCOOHOCTEN K CaMOpa3BUTHIO, CaMOCOBEPILIEHCTBOBAHUIO M CaMOpeaan3alluy,
pasBUTHS HCCIENOBAaTENbCKUX YMeHMHA. Ilepen BBINOJIHEHHWEM CaMOCTOSTEIBHONH pPaOOTHI
HEO0OXOUMO YEeTKO MOHUMATh LIETH U 3a/la4ll padoThl, CPOKH BBIIOJIHEHUS, OPUEHTUPOBOYHBIN
00BbeM, OCHOBHBIE TPEOOBaHUS K pe3ysbTaTaM paboThl, KpUTEPUH OLIEHKU. Bo BpeMsi BHIIOJIHEHUS
CaMOCTOSITENIbHOM padoThl MpenojaBaTesib MOXKET MPOBOAUTH KOHCYJIbTalMU. KOHTpOIb
pe3ybTaTOB CAMOCTOSITENbHOW pabOThl CTYIEHTOB MOXKET OCYILECTBIATHCS B NMHUCHMEHHOM,
YCTHOW WJIM CMEIIaHHOW (opme, ¢ MpeACTaBICHUEM IPOJIYKTAa TBOPYECKOW MESITEIbHOCTH



cTyAeHTa. B kadecTBe (popM U METOIOB KOHTPOJII CAMOCTOSITEIbHOW pabOThl CTYI€HTOB MOTYT
OBITh UCMOJB30BaHBl JIAOOPATOpPHBIE 3aHATHUS, KOJUIOKBHUYMBI, 3a4€Thl, TECTHPOBAHHE,
CaMOOTYEThl, KOHTPOJIbHBIE PabOThI U p. KpurepusiMu oLieHKH pe3yabTaTOB CaMOCTOSITEIbHON
paboThl CTyAEHTa SBIAIOTCSA: YPOBEHb OCBOCHHUS CTYJICHTOM Y4YeOHOrO MaTepuasia; YMEHHUs
CTYJEHTA UCIOJb30BaTh TEOPETUYECKUE 3HAHUS IPU BBIIOJHEHUN WHIUBUIYAIbHBIX 3aJlaHUM;
c(OpMHPOBAHHOCTHOOIICYUEOHBIX YMEHHI; OOOCHOBAHHOCTh M YETKOCTh H3JIOKEHHUS OTBETA;
odopmiieHHe MaTepHaa B COOTBETCTBUU ¢ TpeOoBaHusAMU. [11aH noaAroToBKU:

® H3y4YUTb COOTBETCTBYIOUIUH JIEKIIMOHHBIA MaTepHall

® U3y4YUTb OCHOBHYIO JIUTEPATYpy 10 TEME

® U3Y4YUTbH JONOJIHUTEIBHYIO JINTEPATYPY IO TEME

e 0(QOpMUTH BBINOJHEHHYIO pPabOTy MUCHBMEHHO WJIM B BHJE IPE3CHTAMH B

3aBHCHMOCTH OT 3aJaHMsl
® CJeNaTh CTPYKTYPUPOBAHHBIE BBIBOJBI.

B ocBoeHun AMCHMIUIMHBI MHBATUIAMU M JUIAMU C OIPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pOBbsl OOJBIIOE 3HAUYEHHWE HMEET WHIUBUIyalbHass ydyeOHas paboTa (KOHCYIbTAIlMH) —
JIOTIOJTHUTEIIFHOE Pa3bsICHEHNE YIeOHOTro MaTepuara.

NunuBuayanbHble KOHCYJIbTAlMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTopom,
CIOCOOCTBYIOIIUM WHIMBHUIYyAIM3AIMA OOYYCHHUS M YCTAHOBJICHUIO BOCITUTATEIILHOTO KOHTAKTA
MEXIy TpernojaBaTelieM W OO0y4aroIlMMCS WHBAIWIOM WM JHUIOM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

MeToanyeckue peKOMeHIAHUN M0 MOATOTOBKE K 3a4eTy

[Ipu moaroroBke K 3a4€Ty HEOOXOAMMO OPHUEHTHPOBATHCS HAa KOHCIIEKTHI JICKIUH, pabodyro
porpaMMy JUCIHUILIMHBL, HOPMATUBHYIO, YU€OHYIO U peKOMEHAYyeMYIo TuTepatypy. OCHOBHOE B
MOJTOTOBKE K C/adye 3adeTa - 5TO MOBTOPEHHE BCEro Marepuajia JUCHUIUIMHBL, TI0 KOTOPOMY
HeoO0XoauMo caaBaTh 3adeT. [Ipum mMoAroTroBke K crade 3adeTa BeCch 00beM pabOThl HYXKHO
pacrpenensTb paBHOMEPHO IO JTHSM, OTBEICHHBIM ISl TIOATOTOBKH, KOHTPOJIMPOBATH KaXIbIi
JIeHb BBINOJIHEHHE HAaMEYeHHOM paboTel. B mepuoa MOArOTOBKM K 3auyeTa CTYACHT BHOBb
oOparraeTcs K y)xe u3yudeHHOMY (MIpOoiIeCHHOMY) yueOHOMY MaTepuaiy. [loaroroBka BKIIO4aeT B
ce0sl TpH 3Tarna: caMocTosiTeNIbHast padoTa B TEUEHHE CEMECTPa; HeOCPEACTBEHHAs! [TOJITOTOBKA B
JTHH, TIPEIIECTBYIONINE 3a4eTy 1Mo TeMaM Kypca. J[ns ycreniHoit cnaun ykasaHHble B pabodeit
nporpamMMe (popMupyeMble KOMIIETEHIIMM B PE3yJIbTaTe OCBOECHUS AMCLUIUIMHBI JOJDKHBI OBITh
IIPOIEMOHCTPUPOBAHBI; TOTOBUTHCS K 3a4€Ty HEOOXOANMO HAaYHHATH C ITEPBOH JIEKIIUU U TTEPBOI
nabopaTopHOil paboTHI.

7. MaTepuaJbHO-TeXHHYeCKOe o0ecniedeHHe M0 JUCHHUILINHE (MO1Y.T10)

HanmenoBanue CIICaJIbHBIX OCHaIJ_IeHHOCTB CIieuuaJIbHbBIX Hepeqem) JIMIICH3HUOHHOTI'O

NIOMEILEHUI NIOMEILECHUN MIPOTPaMMHOTO 0becreueHHs
VYuebOHbie ayJUTOPHH Uit | MebGens: yueOHast Mebeb. Microsoft Windows
MPOBEJEHUS 3aHATHI JIeKIIMOHHOro | TexHuueckue cpencrsa oOyuenus: | Microsoft Office
THIIA. 9KpaH, MPOEKTOp ayaHOCHCTEMA,

KOMITBIOTEP/HOYTOYK,

COOTBETCTBYIOLIMM MPOrPaMMHBIM
obecnieuenuem (I10).

MIPOBEJIEHUST JTa0OPATOPHBIX PabOT.
JlaGoparopust 412

TexHu4ecKue cpecTBa 00YUCHHS:
9KpaH, IPOEKTOP, KOMIBIOTED

Y4eOHbIe ayTUTOPHU it | Mebenb: yaeOHas MeOeb. Microsoft Windows
MIPOBEACHUS TPYIIIOBBIX u | Texuudeckue cpeacra obyuenus: | Microsoft Office
HHIUBUIYAIbHBIX  KOHCYJIbTAIUM, | 9KpaH, IPOEKTOP, KOMIIBIOTED

TEKYIIETO KOHTPOJIS u

MIPOMEXKYTOYHOMN aTTECTAI[MH

VYuebOHble ayJIUTOPHH st | Meb6ens: yueOHas Mebenb Microsoft Windows

Microsoft Office




O6opyznoBanue: nabopaTopHas
nocyza, MHKPOOHOIOTHIECKOS
obopyznoBaHue, Y®-namrisbr,
TepMOCTAT, ABTOMATHYECKasI
KayJaJka.
Jnst caMoCTOSITENIbHOM — PabOThl  OOyYaromuXcs  MPEAyCMOTPEHBI  MTOMEIICHHMS,

YKOMIUIEKTOBAaHHBIE CHEIMATH3UPOBAHHON MeOebi0, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO IOJKJIIOUYEHUS K ceTu «VHTepHeT» M 0o0ecrneyeHueM J0CTyIa B 3JIEKTPOHHYIO
MH()OPMAMOHHO-00Pa30BaATENbHYIO CPEY YHUBEPCUTETA.

HaumMmeHoBaHue noMeleHu aisa
CaMOCTOSATEIFHON PaOOTHI
oOydaromuxcs

OcHalIeHHOCTD TIOMEILEHUH TS
CaMOCTOSTENFHON pabOTHI
o0yJaromuxcs

[lepedeHp MMLIEH3MOHHOTO
MIPOTPaMMHOTO 0OecTieueHHS

TTomemieHue a1 caMOCTOSATEIHLHOMN
paboThI 00yJaromuxcs (YUTaTbHBIN
3a1 HayuHo# Oubnmorexu)

Meobenp: yuebHas mebenb
KoMmmiekt  crenuanu3upoBaHHOM
Me6esH: KOMIBIOTEPHBIE CTOJIbI
ObopynoBanue: KOMIIBIOTEPHAS
TECXHUKaA C IIOAKJIFOUECHUEM K
nHpopManoHHO-
KOMMYHHUKAIIMOHHOH
«HTepHeT» W JOCTYIOM B
JNEKTPOHHYIO  UH()OPMAIUOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOW  OpraHU3alUH,
BeO-KamMephl, KOMMYHHKAI[HOHHOE
obopyaoBaHue, 0OCCIECYHBAOIICE
JA0CTYyl K CE€THU HUHTEPHCT
(mpoBoaHOE COEIIMHEHHE u
OCCIIPOBOJTHOE  COCIUHCHUE IO
texuonorun Wi-Fi)

CETHU

Microsoft Windows
Microsoft Office

Tlomenienne myIsi caMOCTOSTEILHOM
pabotel oOyvarommxcs (aya.437a)

Meobemb: yuebHas mebenb
O6opynoBaHue: KOMITBIOTEpHAs
TEXHHKa C TOAKIIOUCHHEM K
HHPOPMALNOHHO-
KOMMYHHUKaIIMOHHOH
«MHTEpHET» W JOocTymoM B
IEKTPOHHYI0  MH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
o0pa3oBaTeNIbHON  OpraHM3aIUH,
KOMMYHUKAITUOHHOC
obopymoBanue, oOecrneunBaroIee
J0CTyn K CEeTHU HUHTEPHET
(mpoBoaHOE COEIIMHEHHE U
0ecrpoBOJTHOE  COEJMHEHHE 10
TEXHOJIOTUHU Wi-Fi),
MyJIbTUMEIUMHBINA TeNe3KpaH

CETHU

Microsoft Windows
Microsoft Office




