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1 Hesu u 321241 OCBOEHHSI TUCHUILIMHBI (MOIYJIA)

1.1 Meanb AMCHUNIMHBI.

Hens yuebnoit mucuumumnasl b1.0.11 «AkryanbHble 3aa4l COBPEMEHHOW AJICKTPOXH-
MHUU» COCTOUT B OOyYEHUU TEOPETHYCCKUM 3HAHHUSAM O HAMPABJICHHSIX PA3BUTHS COBPEMEHHOM
ANEKTPOXUMHUHU, MOBHIIIEHUN XUMUYECKOW KOMIETEHTHOCTH CTYJACHTOB, Pa3BUTUU YMEHHH MpH-
MEHSTh 3TH 3HAHUS B MPO(HECCHOHATLHOM IeATETBHOCTH.

1.2 3amauyy IMCHUILINHDBI:
[To3nakoMuTh cinymiareneii ¢ Hanbolee akTyaIbHBIMU TPOOJIEMaMU TEOPETHUSCKOM U IKC-
MEPUMEHTAIbHOU JIEKTPOXUMHHU.

13 MecTo IMCHUILIMHBI (MOYJIsI) B CTPYKTYpPe 00pa30BaTe/IbHOM POrpaMMbl

JucuuninuHa «AKTyajbHbIE 3a7jaudl COBPEMEHHOMN 3JIEKTPOXMMHMM» OTHOCUTCS K 00s3a-
TenbHOU yactu broka 1 "ucuunmuasl (Moaynu)" y4eOHOTO IJIaHa HampaBieHHs MOATOTOBKU
04.04.01 «Xumus», MarucTepcKo MporpaMmbl «DIEKTPOXUMHUsL». B cOOTBETCTBHU ¢ pabounm
yueOHBIM TJIAHOM JAMCLHUITIMHA U3ydaeTcs Ha 2 Kypce. Bua mpoMexyTouHOM aTTecTaluu: 3a4er.

N3yuenne nucuuIiMHbl «AKTYyaabHBIC 33J1a4M COBPEMEHHOM 3JIEKTPOXUMHIY OMUPACTCS
Ha 3HaHUS, IOJYYCHHbIE B X0/I€ OCBOCHHUS TAKUX JUCLUIUIMH, KaK «TepMoIMHAMUKA U KUHETUKA
JIEKTPOJHBIX MPOIECCOB» M «MeMOpaHHAas 3JIEKTPOXUMUS U MEMOpPaHHBIE MaTepUaIbl HOBBIX
MOKOJICHUI» U IPOBOJUTCA OJJHOBPEMEHHO C U3YYEHHEM TaKUX AMCIUIUIMH, Kak «MaremaTuyue-
CKO€ MOJIEJIMPOBAHUE M ONITUMHU3ALMS IIPOLIECCOB JIEKTPOMACCONIEPEHOCA B AIEKTPOXUMUYECKHUX
cucremax» u «Ynpasienune HUP u OKP B o6iactu MmeMOpaHHON TEXHOJIOTUU.

14 Ilepevyenb mIaHupyeMbIX pe3yJIbTATOB 00y4eHHUsI M0 JMCHHUILIMHE (MOLYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHH 00Pa30BaTEJbHOM IPOrPaMMBbI

N3yuenne naHHOW y4yeOHOW MUCHUIUIMHBI HAIMpaBieHO Ha (opMupoBaHuEe y o0Oydwaro-
LIMXCS CIEIYIOINUX KOMIIETCHIINN:

KO}I 1 HAUMECHOBAHUE NHAMUKATOPaA

Pe3ynbTathl 00yueHUs MO AUCIUTIINHE
JIOCTHKEHUS! KOMITETEHIINH

OIIK-2 Cnoco0eH aHAIU3UPOBATh, HHTEPNPETUPOBATH U 00001IATH Pe3yJIbTATHI IKCIIEPUMEHTAJIbHBIX M
pacyer-HO-TeOpeTHYeCKUX PadoT B H30PAHHOI 00,1aCTH XMMHHU MJIM CMEKHBIX HAYK

NOIIK-2.1. [IpoBOIUT KpUTHYECKUI aHa- | 3HACT MPHUHIUIBI CAMOCTOSATEIIFHON pabOTHI, OCHOBHBIE U Hambolee
JIM3 Pe3yJbTaTOB COOCTBEHHBIX SKCIEPH- | aKTyaJbHbIC HAlpaBJICHUS MCCIEJOBAaHWN COBPEMEHHOW TeopeThye-
MEHTJIbHBIX U PACUETHO-TEOPETHYECKUX | CKOHM M SKCIIEPHMEHTAIBHOM JICKTPOXHMHUH

paboT, KOPPEKTHO UX UHTEPIPETHPYET YMeeT aHaIM3UPOBATh, MHTEPIIPETHPOBATh U 0000IIATh PE3yIIbTaThI
9KCIIEPUMEHTAIBHBIX U PACYETHO-TEOPETHYECKUX paboT, UCIIOIB3YS
TEOPETUYECKHE OCHOBBI TPAJAUIMOHHBIX U HOBBIX Pa3feloB 3JIEKTPO-
XFMHH TIPU pEIIeHNH PO eCCHOHATBHBIX 33134

BrnazmeeT Teopuell m HaBBIKAMU aHANNM3a M WHTEPIPETANNN pe3yIbTa-
TOB NIPAKTHYECKOH M TEOPETUUECKOH pabOTHI B 00IaCTH 3IEKTPOXH-
MUH U B IPOPECCHOHATEHON AESITENbHOCTH

NOIIK-2.2. ®opMyaupyeT 3akIrOueHHUs | 3HACT OCHOBBI MOMCKA HAYYHOM mH(pOpManmu B pedepaTuBHBIX Oazax
1 BBIBOJIBI ITO PE3yJIbTAaTaM aHAIN3a JIUTE- | JTaHHBIX

paTypHBIX JaHHBIX, COOCTBEHHBIX 3KCIIe- | YMeeT (HOpMyIHpOBaTh M BBIBOJBI 110 PE3yJIbTaTaM aHaIN3a JINTepa-
PUMEHTAJIbHBIX W PAaCYETHO-TEOPETHYE- | TYPHBIX JAHHBIX, COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX U PACUETHO-TE0-
CKMX paboT B U30paHHOH 001aCTH XMMHHU | peTHYECKUX paboT B 00JIACTH COBPEMEHHON TEOPETHYECKON M IKCIIe-
WJIN CMEXHBIX HayK PUMEHTAIBHON AJIEKTPOXUMUHI

Brnaneer HaBbIKaMM TOKMCKA M CHCTEMaTH3allMM HAayYHOW HH(pOpMa-
LMH, PadOTHI C HAYYHBIMH CTAaThIMH U )KypHajlaMu B pedepaTUBHBIX
0azax JaHHbIX

OIIK-4 Cnoco0eH roTOBUTH IMyOJIMKAIINH, yYACTBOBATH B IPO(eCCHOHATBHBIX JUCKYCCHSAX, IPEICTABIATH
pe3yabTaThl NPO(decCHOHAILHOI JeATeJbHOCTH B BH/I¢ HAYYHBIX H HAYYHO-NONMYJISPHBIX J0KI210B
NOIIK-4.1. TIlpexacrasiser pe3ynabTaThl | 3HAET OCHOBHBIE 0a3bl JaHHBIX HAYYHBIX PECYpPCOB, IpaBHia 0hOpM-
paboTel B BWJE HAy4yHOW NyOJMKalMM | JICHHs M TpeOOBaHMs K MyOJIMKALMsIM, BO3SMOKHOCTH IPOIPaMMHBIX




Kon n HanmeHnoBanue HHAWKaTOopa
JOCTHXXCHHUA KOMIICTCHIINH

Pe3ynpraTel 00ydeHus 10 TUCTIUIUTHHE

(Te3uchl nOKIaza, CTaThs, 0030p) Ha pyc-
CKOM M (MJIHM) aHTIIMHCKOM SI3BbIKE

IIaKCTOB OGIIIGFO U CTICHHUAJIbHOT'O Ha3HAYCHUA JIA IPEACTABJICHUA PC-
3YyJIbTAaTOB HAYYHBIX HCCIIeI0BaHUM

YMeeT oTOMpaTh HEOOX0AMMYI0 HH(OPMALIMIO, pa30UBaTh Ha CBSI3aH-
HBIE YaCTH, KOMITWJINPOBATH B INCBMEHHOM M MYJIbTUMEIUITHOM (Op-
Marax

Brnaneer 6a30BbIMU HaBBIKAMU aHaIN3a, CHCTEMaTU3alMu U 00001Ie-
HUS pe3yJIbTaTOB HAYUHBIX HUCCIIENOBaHUN; HAaBBIKAMH IPECTABICHUS
PE3yNbTaTOB HAYYHBIX MCCICIOBAHUN B BUJE HAYYHOH IyOnMKarun
Ha PYCCKOM M (WMJIM) aHTIMHCKOM SI3BIKE, IPOrPaMMHBIMH HaKETaMU
OOIIEro M CIEIHUAIbHOTO Ha3HAYEHUS IS MPEACTABICHHS pe3yibTa-
TOB HAYYHBIX HCCIECAOBAHUI

HOIIK-4.2. TlpencraBisieT pe3ynbTaThbl
cBoc paboTHI B YCTHOH (opMe Ha pyc-
CKOM M aHTJIMIICKOM SI3bIKE

3HaeT OCHOBBI KyJIbTYPHI pedn M MPO(eCcCHOHANBHYIO TEPMUHOJIOTHIO
JUISL TIPEJICTABIICHUS PE3yJIbTaTOB HAYYHBIX HCCIICIOBaHMI B YCTHOH
(opmMe Ha PyCCKOM M aHIVIMHCKOM SI3bIKE

YMeer yyacTBOBaTb B Hay4HBIX JAUCKYCCUSX M IPENCTABIATH MOJY-
YCHHBIC B MCCJICJIOBAHUIX PE3yJIbTAThl B YCTHON (OpMEe Ha PYCCKOM H
AHTJIUHCKOM SI3BIKE

BrnaseeT HaBbIKaMU aHAJIM3a IPECTABICHNUS PE3yIbTaTOB HAYUHBIX UC-
CIIEZIOBAaHUM B BHIE YCTHBIX JOKJIAJOB HAa PYCCKOM H aHIVIMHCKOM
SI3BIKE C TIOMOIIIBIO COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHH

HOIIK-4.3. Bnaneer OCHOBHBIMU KOMMY-
HUKAaTUBHBIMU TIPUEMaMH JAEJIOBOTO 00-
IICHUS B IPO(ECCHOHAIBHON cpene, rpa-
MOTHO W apryMEHTHPOBaHHO H3Jaract
CBOIO TOYKY 3pEHHS

3HaeT OCHOBHBIE KOMMYHUKATHUBHBIC MPHUEMBI JCJIOBOTO O6L[ICHI/I$1 B
npodecCHOHANBHOM cpefie

YMeeT KOMOHIMPOBaTh WHGOPMAIMIO O IMOJYYEHHBIX pe3yJbTaTax
HCCIIEOBAaHUN IJI TPEACTABJICHUS B YCTHOM BHJE, y4acTBOBAaThb B
Hay4HbIX IUCKYCCHAX, I'DaMOTHO W apryMEHTHPOBAHHO H3Jararb
CBOIO TOYKY 3pEHHUs

BrageeT HaBEIKaMH JETIOBOTO OOIIEHHS B TPO(PECCHOHATEHOM Cpefie

2 CTpYKTYpa M coJepKaHue TUCHHITIUHBI

2.1 PacnipenesieHne TPYA0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

OOm1ast Tpy10EMKOCTh JAUCITUILIMHBI COCTaBisieT 2 3ad. ea. (72 4yaca), X pacrpesieieHne
10 BUaM paboT MpeACTaBIECHO B TaOJIHIIE.

Bz yue6Ho# paGoThi Bcero CeMecTpsI (Jachl)
4acoB OYHasl

KonrakTHas pa6oTa, B TOM 4HcJe: 3 cemecTp (Jachl)
AyIuTOpHBIE 3aHATHS (BCEro): 28 28
3aHATuUs JEKIUOHHOIO THUIIA 14 14
JlabopaTopHsble 3aHATHS - -
[IpakTHyeckue 3aHATUS 14 14
HNuas koHTaKTHas pabora:
ITpomexyrounas arrecranus (MKP) - -
CamocrosiTe1bHasi padoTa, B TOM YHcJIe: 44 44
[TpopaboTka yueOHOro (TeOpETHYECKOro) MaTepraa 10 10
BrInoHeHNe WHANBUIYAIBHBIX 3aJaHUH (JIOKJIA]bI, PE3CHTAIIUH) 10 10
IToAroTOBKA K yCTHOMY ONPOCY U TECTUPOBAHMIO 10 10
IToaroToBKa K TEKYIIEMY KOHTPOIIIO 14 14
KonTpoasb:
[Toaroroska K 9K3aMeHy - -
Oo0masi Tpy10eMKOCTh yac. 72 72

B TOM 4YHCJIe KOHTAKTHasi padoTa 28 28

3a4. efl 2 2

2.2 CTpyKTYypa TUCHUNINHBI
Pacnipenenenre Bu0B yaeOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.



Paznenbl quctuninHbl, n3ydaembie B 3 ceMectpe (ouHas hopma oOydeHus ).

KonuectBo yacos
Ne HammenoBanwme paznenos (Tem) AyuropHas Bueayuropras
Bcero pabora paboTa
JI 113 JIP CP
1 2 3 4 5 6 7

1 MecTo XUMHH B «KPUTHYECKUX», «BBICOKHX» U «HaHO- 12 2 2 i 8
TEXHOJIOTUSIX»

2 CoBpeMeHHBIE METOIBl HCCIICIOBAHUS IIOBEPXHOCTH H 12 2 2 i 8
MHOTOKOMIIOHEHTHBIX CpeJl
BimsiHne MUKpPO- M HAHOCTPYKTYPHI M XMMHYECKOH NpH-

3 |pomBI MOBEPXHOCTH Ha MAKPOXapaKTEPUCTHKH HOBBIX Ma- 10 2 2 - 6
TEpHAJIOB

4 Cnoco0bl moiy4eHus U 00JIacTH MPUIIOKEHUST HaHOMaTe- 10 2 2 ) 6
pHajIoB

5  |HoBble KaTaiu3aTophl M KATATHTHYCCKUE IPOIECCHI 16 4 4 - 8

6 Ponb XMMHUM B CO3JIaHHMU aNbTEPHATUBHBIX WCTOYHHKOB 12 2 2 ) 8
SHEPrUx
HUmozo no pazoenam oucyuniumvl. 72 14 14 - 44
Kontpons camocrosrensHoit pabotsr (KCP) - - - - -
IIpomexxyrounas arrecraius (MKP) - - - - -
[ToaroToBKa K KOHTPOJIIO - - - - -
OO0m1ast TpPyAOEMKOCTb IO JUCIHATUINHE 12 - - - -

[Mpumeuanue: JI — nekmum, [13 — mpakTudeckue 3anatus / cemuHapsl, JIP — mabopaTopHbie
3anatus, CP — camocTosaTenpHas paboTta CTyIeHTa.

2.3 Conep:xanue pa3jiesioB (TeM) IMCHUILTHHBI

2.3.1 3aHaTHA JEeKIIHOHHOI0 THIIA

®dopmMa Te-
HaunmenoBanue paznena
No (Tembi) Copeprxanue paszena (TeMbI) KYLLIETO
KOHTPOJIS
1 2 3 4
1 | Mecro xumuu B «KpuTh- | IIpHOpHUTETHBIE HAIIPABIEHNUS PA3BUTHS BEAYIMX CTpaH U Poccuii- | KP
YECKUX», «BBICOKHX» H ckoif Deneparii B 001aCTH TeXHUKU U TexHosorui. CoBpeMeH-
«HAHOTEXHOJIOTHUIX) HBIC TCHACHINU Pa3sBUTUA XUMUU. Posp xumMuu B Pa3BUTHU «KKpHU-
TUYECKUXY», «BBICOKHMX» W «HAHOTEXHOJOTuK». CTaHOBJICHHWE W
pa3BUTHE PAa3BUTHE HAHOXUMUH
2 | CoBpemennbie Metoabl | CoBpeEMEHHBIE METO/IBI MCCIIENOBAaHUS NOBEPXHOCTEH (271eKTpoH- | KP
UCCIENOBAaHUS  IOBEpX- | Hasd MHUKPOCKOIMSA, aTOMHO-CUIIOBAas MHUKPOCKONMS, TyHHEJbHAsA
HOCTHM WM MHOTIOKOMIIO- | CKaHHpYIOIIas MUKPOCKOIIHS; PEHTTEHOBCKUE U CIIEKTPOCKOIINYE-
HEHTHBIX Cpejl ckue Metonpl.) [IpuHIMNIE (QYHKIHMOHHPOBAHUS COBPEMEHHBIX
CEHCOPHBIX YCTPOWCTB MOHUTOPHHra OKpy»Karomieil cpeapl. Oc-
HOBHBIE TPEH/bl COBEPIICHCTBOBAHUS MOTEHIIMOMETPUUYECKUX
JIaT4ukoB. Martepuaibl, HeOOXOIUMEIE [T UX U3rotoBieHus. Vc-
KYCCTBEHHBII HOC, HCKYCCTBEHHBIH SI3bIK
3 | Biusiune Mukpo- 1 HaHo- | CBolicTBa IOBEPXHOCTH M 00BEMA TBEPBIX TEJI PA3AMYHON XHU- YO
CTPYKTYpBl M XHMHY€- | MHYECKOW NPUPOJBL. BIMAHNE MUKPO- U HAHOCTPYKTYPbI ¥ XUMH- | T
CKOU IIpUPOALI IIOBEPX- JeCKOUu MMpUPOJAbl MTOBEPXHOCTHU HA MAKPOXAPAKTEPUCTUKHU HOBBIX
HOCTH Ha MaKpoxapakTe- | MAaTEPHAIIOB. CriocoObl MOAMPUITUPOBAHUS TIOBEPXHOCTH. DPU3H-
PHCTHKH HOBBIX Marepu- | UECKHE METOIIbI (merupoBaHye, MIOHHAST UMIUIAHTAIUS, HAHECEHUE
ATOB TOHKHUX IJICHOK M MOKPBITUH ). XUMUYECKHE METO/IbI (M3MEHEHHE
(G yHKIMOHATBHOTO MOKpOBa). TpeboBanus k MoauduUKaTopam.
4 | CnocobObl monydenus u | HaHowacTHLa Kak CTpYKTypHas €qMHHUIA HOBBIX BEILECTB U Ma- YO
obnacTH  TIpUIOMKeHHUs | TEPHAIOB C HEOOBIMHBIMM CBOMCTBAMU. METObI OTyYEHHS U KP
HAHOMAaTEpPHUAJIOB




yIpaBJeHus pa3MepoM U (popMOoii HaHOYACTHIL PA3THYHOHN NPH-
poapl. CocoOb! MOTy4eHHs U CBOWCTBa MHOTOKOMITOHEHTHBIX
CHCTEM C y4acTHEM HECKOJbKHX OPraHMYEeCKUX U HeopraHuye-
CKHX BEIIECTB U 3JIEMEHTOB. | HOpUAHBIE COCAMHEHNS 1 MaTEPH-
aJIbl C HOBBIMHU XMMHUYECKHMH, CIIEKTPAIbHBIMHU, JIEKTPHIC-
CKHMH, MarHUTHBIMH, MEXaHUYECKUMH, CEHCOPHBIMH U KaTaJINTH-
YECKHMH CBONCTBAMH.

Hanotpy0ku, rpaden, ymiepenst. CyneprunpodoOHbIe MOBEpX-
HocTH. [lomydenue u 001acTH IpUMEHEHUS.

O06nacTi NPUMEHEHNUS TOBEPXHOCTHO-MOAN(DUINPOBAHHBIX Ma-
TepHUaJIOB (CENEKTUBHBIE COPOEHTHI, HOHOOOMEHHUKH, CEHCOPBI,
HAIOJHHUTEIH IUIACTMACC, CTA0WIIN3aTOPHI)

AJIBTCPHATUBHBIX HCTOY-
HUKOB DHEPTUn

LUK B 3JEKTPUIECKYIO SHEPTUIO B XMMUUECKUX HCTOYHMKAX TOKA
(XWT), Baxueiimme xapakrepuctukn XUWT, anmaparypHOe
oopmiieHne I KPYNMHOMAcIITAaOHOTO 3JIEKTPOXHMHIECKOTO

NIPOU3BOACTBA U AKKYMYJIMPOBAHUSA SHEPIrUN

5 | Hosele xaranuzatopsl u | CymHocTs KaTanmsa. TpebGoBaHus, MpebsBiaseMble K MNPOMBIM- | T
KaTalMTUYECKHe  IIpO- | JIEHHBIM KaTanusaTtopaM. COBpeMEHHbIE KaTaau3aTophl U KX MECTO
1IECChI B COBPEMCHHBIX MPOMBIIIJICHHBIX TEXHOJIOTHUAX (Heq)TeXI/IMI/IH, ocC-

HOBHOM OpPraHMYECKUN CHUHTE3, CPEACTBA 3alllUTa OKpPYKaIoIIeH
CpeIpl)
6 | Posbp XuMuM B co3faHuU | [I[pUHIAIIE IPSMOTO IIpeoOpa30BaHus YHEPTUN XUMAIECKHX peak- | YO

2.3.2 3aHATHS CEMUHAPCKOI0 THNA (MPaKTHYecKHe / ceMMHAPCKHe 3aHATHS/ J1a00-
paTopHbie padoThl)

3aHsaTus CCMHUHApPCKOI'o TUIla

dopma Te-
HaumenoBanue pazgena .
Ne TemaTnka 3aHATHIA/pabOT KYILEro KOH-
(Tembl)
TpOJIS
1 [(Mecro XMMUU B «KPUTHYE- Ilepexon oT uccienoBanuii B "0OBIUHBIX" yCIOBUAX — K CHH-  |KP
CKHX», «BBICOKUX» U «HAHOTEX- [Te3aM B YCIOBHSX C MPUCTaBKOH "cBepX" (CBEpXBBICOKHE
HOJIOTHISIX» SHEPIHU M CBEPXHU3KUE TeMIIepaTyphl, CBEPXBBICOKHE JaBiie-
HUSI U CBEpXIIIyOOKHUIT BaKyyM, CBEpXMaJble KOHIICHTPALUU 1
YaCTHIIBI)
CraHOBJIE€HHE U pa3BUTHE HAHOXUMHHU. Mepapxus pasmepos: |YO
ATOMHO-MOJIEKYJISIPHBII M HAHO-YPOBEHb
2 |CoBpeMeHHBIE METO/BI UCCIIe- | DNEeKTPOHHAs MUKPOCKOIIHNS KP
JIOBaHUsI IOBEPXHOCTH U MHOTO-
KOMIIOHEHTHBIX CpeJl
CoBpeMeHHBIE METOABI Hcclle- | ATOMHO-CUIIOBast MUKpocKkonus. TyHHenbHas ckanupyomas (YO
JIOBaHUsI MIOBEPXHOCTU U MHOT'O- | MUKPOCKOIIHSI
KOMIIOHEHTHBIX CpeJl
CoBpeMeHHbIe METOIbI Hcciie- | PeHTreHoBckue MeTObI: AN PAKIHS IIEKTPOHOB, peHTreHo- |KP
JIOBaHMS IOBEPXHOCTH M MHOTO- | pIroopeceHIns, peHTTeHOPOTOAIEKTPOHHAS CIIEKTPOCKOITHS
KOMIIOHEHTHBIX CpeJl
CoBpemMeHHbIe MeTOIbI Hcciie-  |Buanmas u ynerpaduoneroBas cniektpockornusi. CBetopacce- |KP
JIOBaHUS TIOBEPXHOCTH M MHOTO- | stHHE. JIfomuHecieHnnsA. CIIEKTPOCKOIHS JIEKTPOHHOTO H
KOMIOHEHTHBIX CpeJl SAIEPHOT'0 MAarHUTHOTO pe30HaHca. Macc-CrIeKTpOCKONus
3 |BuumsiHue MuKpo- ¥ HaHOCTpYK- |HccnenoBanne GU3NKO-XMMHYECKUX CBOMCTB yacTull pasme- |T
TYpBI ¥ XUMHYECKOH Tipupoasl  [pom 1-10 uHM u pa3BuTne paboT B 001aCTH, IEPEXOAAIIECH OT
ITOBEPXHOCTH HAa MaKpOXapaKTe- |HAHOYACTHUI] K aTOMHO-MOJIEKYJIIPHOMY COCTOSTHHIO
PUCTHKH HOBBIX MAaTE€PHAJIOB
Bnmsiane Mukpo- 1 HaHOCTPYK- |[lomydeHue cTaOMIBHBIX U BOCIPOM3BOANMBIX MaTepuanoB Ha|VO
TYpPBI 1 XUMUYECKON TIPUPOJIBI | OCHOBE YacTuIl pazmepoM 1-10 am. Dynnepenst, rpadeHbl u
MIOBEPXHOCTH Ha MaKpOXapakTe- |HAHOTPYOKH
PUCTUKU HOBBIX MaTE€pHUAJIOB
4 [Cnoco6sbl nonyuenus u obnactv |HoBble TpeHAbI B pa3BUTHN YCTPOHCTB MOHUTOPHHTA OKpYyXa- YO
MPUII0KEHUST HAHOMATEPUAIOB |IOILEH cpenbl




Cnoco0s1 nonydenus u obnactu |MickycctBeHHsIi Hoc. MckyccTBeHHBIH 3bIK. Teopetnueckue |KP
MIPWIJIOKEHUS] HAHOMATEpUaIoB  |OCHOBBI, KOHCTPYKIMOHHBIE OCOOCHHOCTH M 00JIaCTH MTpHMe-
HEHUS
Cnoco0bl nonydeHus 1 oonactv | MOpuIHbIE COEAMHEHUS U MaTepHAaIbl C HOBBIMH XUMHYE- YO
MIPWJIOKEHUS] HAHOMATEPUAJIOB  |CKUMH, CIIEKTPAILHBIMH, JIEKTPUUECKIUMH, MAarHUTHBIMHU, Me-
XaHUYECKUMH, CEHCOPHBIMHU 1 KaTAINTHIECKUMH CBOHCTBAMH
Cnoco0bl noydeHus 1 obnacTv |MarHuTHbIe MaTepuaibl, s4eiky namstu. Tepmosnekrpuue- |KP
MIPWJIOKEHNUS] HAHOMATEPHAJIOB | CKUE ITPe0o0pa3oBaTen
CriocoObI osTydeHHs ¥ 00J71acT | 3aIIUTHBIE TOKPHITHS, IPUCAIKH K TOILIMBAM U MaciaM, Kied, YO
MIPWJIOKCHUS] HAHOMATEPUAJIOB | CMa3KH, MarHUTHBIE )KUAKOCTH, HOCUTENHN NAMSITH
Cmoco0r1 monyderns U obnacty |I[loriomaromnias u oTpaxaromas KepaMiKa, yHAKaJIbHEIe 3ep- |KP
MIPUJIOKCHNS HAHOMATEpHAIOB |Kauya, puiabTpsl, OMOKepaMuKa
Crioco0r1 mosyderns ¥ o6macty |[IpHBHTHIN CIIOH — BaKHEHUIIHIA IIEMEHT XUMHUEcKH Moaupu- (YO
MIPWJIOKCHNS] HAHOMATEpHAJIOB | IMPOBAaHHOTO Marepuana. CTpoeHNE IPUBHUTHIX CIOEB
5 |HoBble KaTanm3aTopsl U KaTann- | XuMHdeckoe MOIU(UIIMpOBaHUE THAPOKCHINPOBAaHHBIX HO-  |KP
THUYECKHE TIPOIECCHI CHUTEJICH METAIIIOPTaHUYECKUMH COCMHEHNSIMH — ITyTh CHH-
Te3a reTePOreHHBIX METAJUIOKOMIUIEKCHBIX KaTaJIM3aTOPOB
HoBble kaTann3aTopsl ¥ KaTaau- | DKOJIOTHUECKH YHCTHIE CXEMBI IIPeo0pa3oBaHus 3HEPTuu To1- | VO
THYECKHE TPOIECCHI JMBa. XUMHYECKasi SHEPTETHKA M OMOTEXHOJIOTHS
6 |Pomb XuMHM B CO3JaHUM alb- | DNEKTPOXMMHUYECKHIE KOHACHCATOPHI KAK CHCTEMBI IS XpaHe- |KP
TEPHATUBHBIX HCTOYHUKOB HUSI SHEPTHH
SHEPTUU

KonTponsnas pabota (KP), ycrasriii onpoc) (YO), tect (T).

2.3.3 llpumepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
KypcoBsie paboTsl HE TPETYCMOTPEHBI YIEOHBIM IIAHOM.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTEJIbHOI PadoThI

00yYAIOIIMXCS 10 TUCHUILTHHE (MOIYJII0)

HepequL y‘IC6HO'MGTOJI[I/I‘IeCKOFO obecrnieueHus JUCHUIIIWHBI 110 BBIIIOJIHCHHUIO Ca-

OTIPOCY U TECTUPOBA-
HUIO

Meronuueckre yKa3zaHus 110 OpraHU3alUuK CaMOCTOSATENILHOM paboThI.
Mertonuueckre yKa3aHUsl TI0 HallMCaHUIO pedepaToB. Y TBEpKICHBI Kadeapoit dpusu-
4ecKol xumuu, nporokon Ne 17 or 11.05.2017 r

Ne Bun CPC .
MOCTOSITEEHON paboThI

1 2 3

1 |[Ipopabotka yueoHOTO |[pyros, FO.C. AHanu3 3arps3HEHHON MOYBHI U OMACHBIX OTXOJOB [ DJIEKTPOHHBIN pe-
(teopermueckoro) ma- |cype] / FO. C. Ipyros, A. A. Poxun. - 4-¢ u3z. (311.). - Mocksa: JlabopaTopust 3HaHUIA,
Tepuaa 2015. - 472 c. - https://e.lanbook.com/book/70699

2 |BpInonHeHWE UHANBU-
nyanbHbix 3aanuii (go-|[IK1Ap M.®. OcHoBbl HaydHBIX Hccienoanmid. M.: Jlamkos n K, 2014. 244 c.
i1, npesentau)  |NiPs:/e.lanbook.com/reader/book/56263/#4

3 |lloaroToBka K yCTHOMY

Mertonuueckre peKOMEeHJalli K OpraHn3aliii ayIMTOPHOI 1 BHEAyAUTOPHOM (ca-
MOCTOSITEIEHON ) paboThI CTYAEHTOB: MeToanueckue ykazanus / coct. T.I1. Cropo-
xeHko, T.b. [Tounnok, A.B., becnianos, H.B. Jlo3a. — Kpacnonap: Ky6anckwuii roc.
yH-T, 2018. 89 ¢

VY4eOHO-MeTOIUYECKNE MaTepHalbl NIl CaMOCTOSITENIbHONM paboThl 00ydYaroIuXcs U3

qurcCiia UHBAJIWIOB U JIMII C

OrpaHUYCHHBIMH BO3MOKHOCTSAMU 300POBbBS (OBB) MMpEeaOCTaBIAOTCA

B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBBS M BOCIIPUATHS HH(POpMALIUU:
JUi U1 ¢ HapyIIEHUSIMH 3pEHUS:
— B MieyaTHOU popme yBeIMUEeHHBIM HIpUPTOM,
— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.
Jlist T ¢ HapyIIeHUsIMU CITyXa:
— B Ie4aTHoi (opme,
— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.



https://e.lanbook.com/book/70699
https://e.lanbook.com/reader/book/56263/#4

JI7st LT ¢ HAPYIICHUSIME OTTOPHO-IBUTATEIBLHOTO arlapara:

— B mieyaTHoM hopme,

— B (hopMe JIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeueHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00y-
YAIOIIUXCAL.

3 O6pa3oBare/ibHbIe TEXHOJIOTHH, MIPUMEHsieMble MPH OCBOEHUM TUCHHUILINHBI (MO-
JUyJist)

B xozxe m3yueHust QUCHUIUIMHBI IPEIYCMOTPEHO HMCIOIB30BAHUE CIEAYIOIUX 00pa3oBa-
TEJIbHBIX TEXHOJOTHUI: JIEKIINH, 1a00paTOpHbIE 3aHITHSI, CAMOCTOSITENIbHAsA paboTa CTYIEHTOB.

KoMneTeHTHOCTHBIN MOJX0/ B paMKax MpEenojaBaHusl IUCHUILIMHBI PEaIM3yeTcsl B UC-
M0JIb30BAHNY MHTEPAKTUBHBIX TEXHOJIOTHI U aKTUBHBIX METOAOB (IpobyieMHas iekuus, padora B
MaJIBIX TPYIIax) B COYCTAaHUH C BHEAYIUTOPHOUN pabOTOA.

NudopmannoHHble TEXHOIOTUH, IPUMEHSIEMbIE TIPU U3YYEHUU JAUCLUUIUIMHBL: UCIOIb30-
BaHWE WH(OPMAIMOHHBIX PECYpPCOB, MOCTYIHBIX B WH()OPMAIMOHHO-TEICKOMMYHUKAIIMOHHON
cetu HTEpHET.

AJnanTiBHBIE 00pa30BaTEIbHBIC TEXHOJIIOTHH, IPUMEHSIEMbIC IPY U3YUYECHUU TUCIUTLTAHBI
— JUIsL JIUL ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 310POBBS IPEAYCMOTPEHA OPTaHU3aLUsl KOHCYIIb-
TalUH C UCIIOJIB30BAHUEM 3JIEKTPOHHOU MOYTHI.

4  OueHoYHBIE CPeICTBA VIS TEKYLIEro KOHTPOJIsSI yCIIeBaeMOCTH U NMPOMEKYyTOY-
HOH aTTecTALNU

OneHouHbIe CpeCTBA PeAHA3HAUYEHBI ISl KOHTPOJIS U OLIEHKU 00pa30BaTeIbHbIX JOCTH-
KEeHUH 00ydaromuxcs, OCBOMBILUX MIPOrpaMMy Y4eOHON AUCHUILTUHBI «AKTyaJIbHbIE 3a/1a41 CO-
BPEMEHHOH AIEKTPOXUMUN.

OneHouHbIe CpeCcTBa BKIIOYAOT KOHTPOJIBHBIE MAaTEPUAIIBl ISl TIPOBEACHUS TEKYLIETO
KOHTpOJISl B (hOpMe YCTHOTO OIpoca, 00CYKIEHHUS JUCKYCCHOHHBIX BOIIPOCOB, KOHTPOJIBHBIX pa-
00T, TECTOB U MHIMBUAYAJIbHBIX 3aJJaHUH CTY/IEHTOB U MPOMEXYTOYHOH aTTecTaluu B popme BO-
IIPOCOB K 3a4ETYy.

CTpyKTypa OLEHOYHBIX CPEICTB /sl TeKYILIel U MPOMEeKYTOYHOH aTTecTallun

HaumenoBanme OLCHOY-

KOZ[ 1 HAMMCHOBAHUEC
HOT'O CpEaCTBa

Ne WHIUKaTOpa PesynbraTel 00y4eHus Moven
n/m | (B COOTBETCTBUH C II. (B cooTBeTcTBHU C 1I. 1.4) Texymmmii p y
TOYHAs aTTe-
1.4) KOHTPOJIb
cTaiys
HOIIK-2.1. TIIpoBo- | 3HaeT HPUHIMIIBI CAMOCTOSTENBHOH paboTs, oc- | KP Bomnpoc Ha
JIAT KPUTUYECKHI | HOBBI OMCKA Hay4yHOI uH(bopManuu B pedepaTus- 3agere 1-3

aHalM3 Pe3yJbTaTOB
COOCTBEHHBIX JKCIIe-
PHMEHTANBHBIX U pac-
YEeTHO-TEOpeTHYE-
ckux paboT, Kop-
PEKTHO MX MHTEpIpe-
TUpYET

HNOIIK-2.2. ®opmy-
JHPYET 3aKIIOYCHHS
U BBIBOJIBI TI0 PE3YJib-
TaTaM aHaiu3a JuTe-
paTypHBIX  JIaHHBIX,

HBIX 0a3ax TaHHBIX, OCHOBHBIE U HAN0OJIee aKTyalb-
HbIE€ HaIpaBJIEHUs MCCIEIOBAHUNA COBPEMEHHOU
TEOPETUUECKON U SKCIEPUMEHTAIBHON 3JIEKTPOXH-
MUHU

YMeeT aHanM3upOBaTh, MHTEPIPETHPOBATH U 0000-
IaTh Pe3yJIbTaThl SKCIEPUMEHTAIBHBIX U PACUETHO-
TEOPETHYECKHUX padoT

3HaeT OCHOBBI MOMCKA HAay4HOIl HH(pOpMALUHK B pe-
(hepaTHBHBIX 6a3ax JaHHBIX

YMeer GpopMynHpOBaTh 3aKIFOYCHHS U BBIBOJBI IO
pe3yabTaTaM aHaju3a JIUTEPATYPHBIX JaHHBIX, COO-
CTBEHHBIX DKCIIEPUMEHTAIBHBIX U PacUeTHO-TEOpe-
TUYECKUX PaboT B 00JaCTH COBPEMEHHOI TCOPETH-
YECKOM U SKCTIEPUMEHTAIBHOU 3JIEKTPOXUMHUHU




COOCTBEHHEIX DJKCIIE-
PHMEHTAIBHBIX U Pac-
YETHO-TCOPETUYC-
cKkux paboT B u30pan-
HOHM 007acTH XHMHHU
WJIN CMEXHBIX HAYK

Bnaneer HaBbIKamMM MOMCKa M CHUCTEMaTH3alUU
Hay4HOH MH(pOpMAIHMHU, padOTHl C HAYYHBIMH CTaTh-
SIMH 1 J)KypHAJIaMH B pedepaTUBHBIX 0a3ax JaHHBIX

HNOIIK-4.1. [pen-
CTaBJISIET PE3YJIbTATHI
paboTHl B BHIE Hayd-
HOW IyONIKanuu (Te-
3UCBHI JIOKJIaja, CTa-
Ths, 0030p) Ha pyc-
CKOM | (WMJIH) aHTJIHH-
CKOM SI3BIKE

3HaeT OCHOBHBIE 0a3bl JaHHBIX HAYYHBIX PECYpPCOB,
npaBuiIa oQopMIICHHS W TpeOOBaHMSA K ITyOIHKa-
MM, BO3MOXKHOCTH IPOrPaMMHBIX IaKETOB 00-
IIETO U CIICIMAIbHOT0 Ha3HAYCHUS IS IIpeICTaBIIe-
HUS PE3yJIbTaTOB HAYyYHBIX HCCIIEI0BAHUM

YmMeet oTOHpaTh HEOOXOIUMYIO HHPOPMAIIHIO, pa3-
OMBaTh Ha CBfA3aHHBIC YAacTH, KOMIMINPOBATH B
NHCHMEHHOM U MYJIBTHMEIUHHOM (popMaTax

Brnaneer 6a30BbIMH HaBBIKAMH aHAJIN3a, CHCTEMATH-
3aIMM ¥ 0000IIEHNUs Pe3yIbTaTOB HAYYHBIX HCCIIE-
JIOBaHUH; HaBBIKAMU IIPECTABJICHUS DPE3yIbTATOB
Hay4YHBIX HCCIICIOBAaHUH B BHIE HAyYHOH IyOsMKa-
IIUH Ha PYCCKOM M (WJIM) aHTJIMHCKOM S3BIKE, IPO-
rpaMMHBIMH ITaKeTaMu OOINEro M CIHeUaIbHOTO
Ha3HaueHUs JUIS TIPE/ICTaBJICHHS Pe3yIbTaTOB Hay4-
HBIX UCCJIEJIOBAHUMN

KP

Bomnpoc Ha
3a4ere

5,6,20,22,24

NOIIK-2.1. IIpogo-
AT KpUTHYECKUH
aHaIM3 pPe3yJabTAaTOB
COOCTBEHHBIX 3KCIIE-
PUMEHTAIBHBIX U pac-
YEeTHO-TEOpEeTHYE-
CKHX paboT, Kop-
PEKTHO MX MHTEpIpe-
TUpYET.

3HaeT NPUHIIUIIEI CAMOCTOSTEIbHOM pabOTHI, OCHOB-
Hble ¥ HanOojee aKkTyalbHbIC HAIIPABJICHUS UCCIIe-
JIOBaHUM COBPEMEHHON TEOPETHUYECKON U KCIIEPH-
MEHTAJIBLHOH 3IIEKTPOXUMHUH

YMeeT aHanu3upOBaTh, HHTEPIPETUPOBATH U 0000-
IIaTh Pe3yIbTaThl SKCIEPUMEHTAIBHBIX U PACYETHO-
TEOPETHUYECKUX PAbOT, MCHONB3YsI TEOPETHYECKHUE
OCHOBBI TPAAMIMOHHBIX M HOBBIX Da3eioOB 3JICK-
TPOXUMHUH NPU PEUISHNH NPO(HECCHOHATBHBIX 3a1a4

Braneer Teopueli M HaBbIKAMU aHaNIM3a U HHTEPIIpE-
TallMM Pe3yJbTaToOB IMPAKTHYECKOH W TeopeTHde-
CKO pabOTHI B 001aCTH ANEKTPOXUMHUH U B TIpodec-
CHOHAJIbHOM JIeSATENHOCTH

YO

Bomnpoc Ha
3a4eTe
10-13

HNOIIK-4.2. [pen-
CTaBJISIET PE3YJIbTATHI
cBOCH paboOTHI B YCT-
HOM (opme Ha pyc-
CKOM M aHTJIHMHCKOM
SI3BIKE

3HaeT OCHOBBI KYJIBTYPHI PEYH M MPOPECCHOHATD-
HYI0 TEPMUHOJIOTHIO JJISl IPEJICTaBICHUS pe3yibTa-
TOB HAYYHBIX HCCJICIOBAHWI B yCTHOH (opMme Ha
PYCCKOM U aHTJIMMCKOM SI3bIKE

VYMeeT yuacTBOBaTh B HAYUHBIX AUCKYCCHAX U IIPE-
CTaBJIATH IIOJyYEHHBIE B HCCIEIOBaHUAX DPE3yJIb-
TaThl B YCTHOW (hopMe Ha PyCCKOM M aHIIIMHCKOM
S3BIKE

Bnaz[eeT HaBbIKaMU aHaJIM3a IMPECTAaBJICHUA PE3YJib-
TAaTOB HAYYHbIX I/ICCHC,HOB&HI/Iﬁ B BHUJIC YCTHBIX 10-
KJIaI0B Ha PpyCCKOM U AHTJIMMCKOM SI3BIKE C IIOMO-
IO COBPEMEHHBIX KOMIBIOTCPHBIX TEXHOJIOTHI

YO
KP

Bomnpoc Ha
3ayere
7,8,9,14-
19,23

HOIIK-2.2. Dopmy-
JUPYET 3aKITFOUYCHHS
M BBIBOJIBI 110 PE3YIIb-
TaTaM aHajau3a JIUTe-
paTypHBIX  JaHHBIX,
COOCTBEHHBIX JKCIIC-
PUMCHTAIILHBIX U Pac-

3HaeT OCHOBBI MOMCKA HAYYHOH MH(OPMAIIUU B pe-
(hepaTuBHBIX 0a3ax TaHHBIX

YMeer GopMynHpOBaTh 3aKIFOYCHHS U BBIBOJBI IO
pe3yabTaTaM aHaju3a JIUTEPATYPHBIX JaHHBIX, COO-
CTBEHHBIX 3KCIIEPUMEHTAJIBHBIX M PaCUETHO-TEOpe-
THYECKUX PaboT B 00JaCTH COBPEMEHHOW TEOPETH-
YECKOM U SKCTIEPUMEHTAIBHOU 3JIEKTPOXUMHUHU

Bomnpoc Ha
3a4eTe
21,25,26




YEeTHO-TEOpeTHYE-
CKuX pabot B u30paH-
HOH OO0JIaCTH XUMHHU
W CMEXXHBIX HAYK

Bnaneer HaBbIKamMM TOMCKa M CHUCTEMaTH3alUU
Hay4HOH MH(pOpMAIHMHU, padOTHl C HAYYHBIMH CTaTh-
SIMH 1 J)KypHAJIaMH B pedepaTUBHBIX 0a3ax JaHHBIX

HOIIK-4.3. Bnaneer | 3HaeT OCHOBHBIE KOMMYHHUKAaTUBHBIE IPHEMEI feno- | YO Bompoc Ha
OCHOBHBIMH KOMMY- | BOTO OOLIEHHS B IPO(eCCHOHAILHOM cpejie 3a4yere
HUKATHBHBIMH TIpHE- 4,27-30

MaMH JEJI0BOro 00-
IIeHUs B Ipodeccro-
HalbHOU cpene, rpa-
MOTHO M apryMEHTH-

Ymeer KOMIIWJINPOBATH I/IH(l)OpMaHI/IIO O MOJYy4YCH-
HBIX pE3yJbTaTax HUCCJICIOBAaHUN IS MmpeacTaBic-
HUA B YCTHOM BUAC, YHaCTBOBATh B HAYYHBIX JUC-
KyCCHUAX, TPaAMOTHO U apryMEHTUPOBAHHO U3JIaraTb

poBaHHO  u3naraer | CBOIO TOUKY 3pCHUA

CBOIO TOUKY 3pEHUs
Brnaneer HaBbIKamMM A€10BOTO OOLIEHUS B Ipodec-

CHOHAJIBHOM cpefie

TunoBble KOHTPOJIbHbIE 32/IaHUS UJIM HHbIE MAaTepHaJIbl, He00X0IMMBbIe /1JIs1 OLEHKH 3Ha-
HHMii, YMEHHIi, HABBIKOB U (MJIH) ONBITA AeSITEJIbHOCTH, XaPAKTePU3YIOLINX 3Tanbl popmu-
POBaHNs KOMIIETEHIIUI B Mpolecce 0CBOeHHsI 00pPa30BaTe/bHOI NPOrpaMMbl

Bonpoch! 111 KOHTPOJILHOH PadoThHI U YCTHOTO Onpoca 1mo temMe «MecTo XUMUH B «KPUTH-
YeCKHX», «BBICOKHX» U «HAHOTEXHOJIOTHIAX»

1 MecTo XMMHH B UHTETPAIMOHHOM M3yYEHUHU €CTECTBEHHBIX JUCIIMUILIUH.

2 Kakune TexHOI0rnM Ha3bIBAIOTCS KPUTHUYECKUMU, BRICOKUMHU? B 1eM 0COOEHHOCTh HaHO-
TEXHOJIOTHI?

3 Ponb xumuu B pa3BUTUM KPUTHUECKUX TEXHOJIOTHIA.

4 CraHOBIIEHHE U Pa3BUTHE HAHOXUMUMU.

5 TeHeHIy pa3BUTHS XUMUYECKOW MPOMBIIIIEHHOCTH B Poccuu.

6 MecTo XMMHUH B Pa3BUTUHA HAHOTEXHOJIOTUH U NTOJIyYEHUU HAHOMATEPUAJIOB.
7 OU3UKO-XMMHYECKHE OCHOBBI CAMOOPTraHU3allul MaTEPHUU.

8  Kpurtuueckue texHonoruu Poccuu, oTHOCSIIUECS K XUMHUU.

Bonpocs! 1J1s1 KOHTPOJIBHOM PadoThI M YCTHOIO onpoca 1o teMe «CoBpeMeHHbIe METObI
HCC/IeIOBAHMSA OBEPXHOCTH U MHOTOKOMIIOHEHTHBIX Cpe

1 Kakue pasznmensl XuMHU4ecKo Hayku HEOOXOIMMO pa3BUBATh JAJISI COBEPLICHCTBOBAHMS
AHAJTUTUYECKUX CEHCOPOB?

2 [Touemy metonbsl UK-cniekrpockonuu n KP-ciekTpockonuu He NpUrogHbl AJIs UCCIENO0-
BaHUs XMMHYECKOTO COCTaBa MOBEPXHOCTH?

3 [Touemy MeTO PEHTI€HOBCKOM (DOTORIEKTPOHHOM CIIEKTPOCKOMHMM BCE IIMpPE MPUMEHS-
eTcCsl 1711 MCCIIeI0BAHUS XMMHUECKOI0 COCTaBa MOBEPXHOCTH?

4 KakoBbl mpUHIUIBI (YHKIIMOHUPOBAHUS TYHHEIBHOH 3J€KTPOHHOW MUKPOCKOIIHN?

5 Kakne pa3HOBUIHOCTH aTOMHO-CHIIOBOM MHUKpockonuu Bel 3Haere? Koraa u nouemy uc-
MOJIB3YIOT TOT WM UHOW METOH?

6 C noMoIIp0 KakuxX METO/I0B MCCIENYIOT TuaApooOHOCTh moBepxHOcTei? B ueM nocro-

HHCTBA U HCJOCTATKH KaXXJ0T'0 U3 3TUX MGTOHOB?

Bonpocs! 111 KOHTPOJILHOM PadoThI M YCTHOIO ONPOca 1o Teme «Biausinne MUKpPoO- 1 HaHO-
CTPYKTYPbI H XUMHUYECKOI MPUPOALI MOBEPXHOCTH HA MAKPOXapPAKTEPUCTUKHU HOBBIX Ma-
TepHaaoB»

Cnioco6s1 MoauGUIIUPOBAHUS TTOBEPXHOCTU. TpedoBaHus K Moau(HUKaTOpaMm.

CBoiicTBa MOBEPXHOCTH M 00BEMA TBEP/BIX TN PA3IMYHON XUMHUECKOU TPUPOIBI.

Kakue napamerpsl xapakTepu3yroT HaHodacTUIly? COBOKYITHOCTh HAHOYACTHIL?

Kakne HaHOCTPYKTYpBI ABISAIOTCS THApOodMIbHEIMU? ['HapodobHbpiMI? B Kakux o0nacTsix

A wWDN R

10




HPOMBIIIUICHHOCTH U OOLIECTBCHHOW JKU3HU MOTYT IPUMEHSTHCSI HAHOCTPYKTYPbI C KOHTPOJIHPY-
eMoii TuAPoPOOHOCTHIO?

5 KakoBbI mepcneKTHBBI CHHTE3a U MCIIOIb30BaHHSI IOBEPXHOCTHBIX HAHOCTPYKTYP?
6 OcobeHHOCTH CBOWCTB YIJIEPOIHBIX HAHOMATEPUAJIOB, UX IIPUMEHEHHE.

7 Teopust mepkoIALHH.

8 HanopasmepHsie cTpykTypsl, noiaydenssie u3 JHK.

[Ipumep TecTupoBaHus M0 TeMe «BiiMsiHMe MUKPO- M1 HAHOCTPYKTYPbI H XHMHYECKOH NPH-
POJbI MOBEPXHOCTH HA MAKPOXAPAKTEPUCTHKH HOBBIX MATEPHAJIOBY
1 HaHO4YacTHIIBI KAKOTO pa3Mepa He MOTYT Ha3bIBaThCS KOJIOUIHBIMHE?
a) 1-50 um;
6) 30-500 am
B) 100-10000 HM™.

2 MarudeckuMHu KJIacTepaMy Ha3bIBAIOT:
a) KJIacTephbl C TAKUM KOJMYECTBOM YUACTBYIOLIUX YACTHUII, YTO OHU SIBIISIOTCS DHEPreTHYEC-
CKU 0oJiee BBITOJJHBIMU, YEM COCEU TI0 Pa3MEPHOMY PSAY;
0) KJIacTepbl TakOi (OPMBI, UTO UX CYIIECTBOBAHUE MTPOTUBOPEUYUT 3aKOHAM KJIACCUUECKOU
(bU3HUKH, HO COOTBETCTBYET MOJOKEHHUSIM KBAaHTOBON (DU3HKH;
B) KJIacTe€pbl HAHOYACTHI] 01aroOpoAHBIX METAJIOB.

3 Yro U3 nepeyrcieHHOro HeBepHo?
a) HaHOMaTepuasbl 00JIee TBEP/Ibl, YeM KOMITAKTHBIC MaTepUaJIbl TOTO e COCTABA;
0) HaHOMaTepuaibl 00Jiee MIACTUYHBI, YeM KOMIAKTHbIE MaTepPUaIbl TOTO K€ COCTaBa;
B) MOPOT XJIaTHOJIOMKOCTH JUISI HAHOMATEPHAJIOB BBIIIIE, YEM JIJIsl KOMITAKTHBIX MaTEPHUAJIOB
TOTO K€ COCTaBa.

Bonpocs! 111 KOHTPOJIbHON PadoThI M YCTHOTO Onpoca 1mo rteme «Crnoco0bl moTy4eHust u
00J1aCcTH NPUJIOKEHNS] HAHOMATEPHAJIOB»
HoBble TpeHbI B pa3BUTUHN YCTPONCTB MOHUTOPHUHIA OKPYKAOLIEN CPEBI.
HckyccTBeHHBIN HOC.
NckycCTBEHHBIN SA3BIK.
Kakwue cymiecTBytOT OCHOBHBIE TUIIBI TPUCAIOK K TorIMBaM? MoTOpHBIM Maciaam?
Ob6nactu npuMeHeHHs: 00BEKTOB C HAHOCTPYKTYPHUPOBAHHOM MOBEPXHOCTHIO.
TBep/ible TOIUAIIEKTPOIUTHI KaK pa3HOBUIHOCTh HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAJIOB.
CuHre3, CTpYKTypa, IPUMEHEHHUE.
7 VYrnepoausie HaHOTPYOKU. CHHTE3, CTPYKTYpa, 00J1aCTH IPUMEHEHUSI.
8 CynepruapodobHbie MoBepXHOCTH. [IpUHIUIIBI TOTyYeHHs ¥ 00IaCTH TPUMEHEHHSL.

OO0 WNBE

IIpumep KOHTPOJILHOM padoThI IO TeMe «Croco0bl MOTy4YeHUs: H 00J1aCTH NPHUJI0KEHUSI
HAHOMATEPHAJIOB)»
Bapuant Ne 1
1 Kakwue cymecTByIOT CrTOcOObI IOJYYCHHS! YTIIEPOAHBIX HAaHOMATEPHUAIOB?
2 C nomompto MHTEpHET-CaliTa WWW.Nhanometer.ru Haiiaure uHpopmanuio oo
HCIIOJIb30BaHNU HAHOTEXHOJIOTHI B SHEPTETHKE.

Bapuant Ne 2
1 B dewm cyTh 1 KaKOBO ammnapaTHoe 0hOpMIICHHE METOAa MOJIEKYJISIPHOM STTUTAKCUU?
2 Cnomomsio MHTEpHET-CcaiiTa WWW.Nanometer.ru vaiaure HHGOpMAIUIO O COBPEMEHHOM
COCTOSTHUU HCCIIEIOBaHUHN B 00J1aCTH CO3aHUSI KBAHTOBOT'O KOMIIBIOTEPA.
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Bapuant Ne 3
1 Onumwure METOJ NOBEPXHOCTHO-UHAYIIUPOBAHHOM MOJIMMEPHU3ALIUH.
2 C nomompro HMHTepHer-caliTa WWWw.nanometer.ru Haiiaute uHPOPMALHUIO O
HEeHpoMOop(HHOM KOMIBIOTEPE.

Bapuant Ne 4
1 CmocoObl nmosryyeHust 1 CBOWCTBAa MHOTOKOMITOHEHTHBIX CUCTEM C Y9aCTHEM HECKOJIBKUX
OpPraHMYEeCKUX U HEOPTaHMUYECKUX BEIIECTB U 3JIEMEHTOB.
2 C nomouipto MuTepHer-calita Www.nanometer.ru naiiaute WHQOPMAUIO O HOBBIX
OpraHn4YecKuX (POTOBOIBTAMYECKHUX YCTPOHCTBAX.

Bapuanrt Ne §
1 B uém cxoactBo u paznuuue rpadura, rpagena, GyaiepeHoB U YIIepOIHbIX HAHOTPYOOK?
2 C nomouipto MHTEpHET-CaliTa WWW.Nanometer.ru naiianre nHGOPMALIUIO O TPUMEHEHUT
a’poresieil Ha OCHOBE YIJIEPOAHBIX MaTepUaioB B JUKBHUAALWU MOCIEICTBUN Pa3IUBOB
He(TH.

Bapuant Ne6
1 Tlonyuenue mienok Jaurmiopa-bromxerr.
2 C nomouipto MHTEpHET-caiiTa WWW.nanometer.ru Haitnure nuadopmaiuo o IpuMEHEHUH
HaHOYITAaKOBOK I IPOTUBOOITYXOJIEBBIX IPENApaTOB.

Bapunant Ne7
1 3onb-renas METO/I.
2 Cnomomisto MHTEpHET-CaiiTa WWW.nanometer.ru vaiigute uadopManuio 06 aHamuze oau-
HOYHBIX LIENIEH MAKPOMOJIEKYII.

Bapuant Ne8
1 Tlony4yeHue OMOIOTHYECKUX HAHOMATEPUAJIOB.
2 Cnomomrsto MHTEpHET-CaliTa WWW.Nnanometer.ru vaiiaure nadopmarmro o RFID-meTkax.

IIpumep TecTupoBanus no Teme «HoBble KaTaIM3aTOPBI M KATAJIMTHYECKHE NPOLIECCH»
KaTtanu3 ucnonb3yror B:
1 90% nporeccoB XMMUYECKOH MPOMBIIUIEHHOCTH;
2 20% mporieccoB XMMHUYECKOW TIPOMBIIIIJICHHOCTH;
3 100% nporeccoB XUMUYECKOM MPOMBILILIEHHOCTH.

B Hacrosmee BPEMA pa3BUBAIOT UCCIICIOBAHUA:
1 mno CO3TaHUIO KaTaJIN3aTOPOB HOBBIX peaKHHﬁ;
2 10 pa3pa60TI<e HOBBIX MCTOJHK IMTPHUI'OTOBJICHUA KaTaJIU3aTOPOB;
3 1o pa3pa60T1<e I/IHFI/IGI/ITOPOB KaTaJIMTHYCCKUX ITPOLCCCOB.

Camblii MHOTOTOHHA)KHBIN KaTaTUTHYECKUN XUMUYECKUI MTPOLIECC — ITO:
1 kpekuHr HeQTEenpPOAYKTOB;
2 TONy4YeHHE YYTyHa;
3 TPOM3BOACTBO MOJUAITHIICHA.

Bonpocs! 1151 KOHTPOJIbHOI padoThl M YCTHOTO onpoca 1no teme «PoJib XHMHHU B CO31aHUHI
aJbTEPHATHBHBIX HCTOYHUKOB YHEPTHI
1 [TpuHIMIBI TPSIMOTO MPeoOpa3oBaHUsl SHEPTHH XUMHUYECKUX PEAKLUUH B 3IEKTPUUYECKYIO
SHEPTHI0 B XUMUYECKUX UCTOYHHKaX Toka (XUT).
2 Baxmueiimue xapakrepuctuku XUT, anmapatypHoe opopmiIeHHE.
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[Tpumenenne XUT st akkyMyJIupOBaHUS SHEPTHH B OBITOBBIX U U3MEPUTENBHBIX MPUOO-
pax.

HcnonwszoBanne XUT B kpynmHOMacITAOHBIX TPOU3BOJCTBEHHBIX TEXHOJIOTHSIX.
DNEKTPOXUMHUUECKHE KOHIEHCATOPHI KaK YCTPOMCTBA JUIsl XPAHEHUS SHEPTUH.

TomInBHBIE 37IEMEHTHI.

3a4eTHO-3K3aMeHAllHOHHbIE MAaTepPHaJIbI /Il IPOMEKYTOYHOMH aTTecTAlMU
(3K3ameH/ 3a4eT)
Cnucoxk BONPOCOB /1Jisl NOATOTOBKH K 3a4eTy:
Posb xumMuu B pa3BUTHH KPUTHYECKHUX TEXHOJIOTHH.
TeHeHIMY pa3BUTHS XUMUYECKOU MPOMBILIIEHHOCTU B Poccun.
MecTo XMMHH B pa3BUTUU HAHOTEXHOJIOTMH U IIOJy4YE€HUU HAHOMATEPHAJIOB.
XUMHUYECKUE UCTOYHUKH 3JIEKTPOIHEPTUH.
Ckanupymoas TyHHEIbHasi MUKPOCKOIUS
ATOMHO-CHIJIOBasi MUKPOCKOTIHS U €€ MO (DUKAIIH.
MHorornenesble MUHAATIOPHBIE CEHCOPBI. HOBbIE TEHIEHIIMY.
THUIBI HOHCENEKTUBHBIX IEKTPOAOB U COBPEMEHHbIE MAaTEPUaJIbl, IPUMEHSEMbIE IS YIyd-
LICHUS UX XapAKTEPUCTHK.
Bo3MoXkHOCTH COBpeMEHHBIX (DepMEHTATHBHBIX METOJIOB aHAJIN3A.
OU3NKO-XUMHUYECKHE OCHOBBI CAMOOPTraHU3allud MAaTEPUH.
JliccunaTuBHbIE CUCTEMbI CAMOOPIaHNU3ALMU MaTEPUU M 00J1aCTH UX IPUMEHEHUS.
KoncepBaruBnas camoopranu3aist Marepun. O01acTi npuMeHeHHsI KOHCEPBATUBHBIX CH-
CTEM.
CBepxpetETKu Ha OCHOBE HAHOCHCTEM.
MeTopl oJTy4eHUsI IOBEPXHOCTHBIX HAHOCTPYKTYp. MOJEKYyIIpHO-Ty4YeBast SIUTAKCHS.
MeTto/1bl IOSTy4EHUS TOBEPXHOCTHBIX HAHOCTPYKTYp. ['a3odazHas snurTakcus MeTasuioop-
TaHUYECKUX COCIUHEHMH.
MeTtonbl hopMHUpoBaHUS HAHOCTPYKTYP. 30Jb-Teab MeToA. [lonmumepusaius B BOAHBIX pac-
TBOPAX.
MeTtonbl hopMHpOBaHUS HAHOCTPYKTYpP. XUMHUECKas COOpPKa MOBEPXHOCTHBIX HAHOCTPYK-
TYyp.
MeTtonbl popmupoBaHus HAHOCTPYKTYp. [Inponu3 asposoneil. CybnnMannoHHast CylKa.
Hossle maTepuansl. Asporenu.
MeTtonbl popmupoBaHus OBEpXHOCTE. MukponuTorpadus.
Ob6nacTu npuMeHeHHs: 00BEKTOB C HAHOCTPYKTYPHUPOBAHHOM MOBEPXHOCTHIO.
TBepbie MONUAIEKTPOIUTHI KaK Pa3HOBUIHOCTh HAHOCTPYKTYPUPOBAHHBIX MaTEpHAIIOB.
CuHre3, CTpYKTypa, IPUMEHEHHUE.
VYrnepoausie HaHOTPYOKU. CHHTE3, CTPYKTYpa, 00J1aCTH IPUMEHEHUSI.
CynepruapodobHblie moBepXHOCTU. [[puHIMITBI TOTydeHHs U 00JIaCTH TPUMEHEHHUS.
CymHocTs kaTanuza. TpeboBaHuUsl, MPeIbIBIsSEMbIE K IPOMBIIIJIEHHBIM KaTaal3aTopaMm.
CoBpeMeEHHbIE KaTaJIN3aTOPbl U UX MECTO B COBPEMEHHBIX IPOMBIIIEHHBIX TEXHOJOTUAX
(HedTexuMusi, OCHOBHOW OPTaHWYECKUM CHHTE3, CPEJICTBA 3AIUTHI OKPYKAIOIIECH CPEIbI).
[TpuHIMIBI TPSIMOTO MPeoOpa3oBaHUsl SHEPTHH XUMHUYECKUX PEAKLUUH B 3IEKTPUUYECKYIO
SHEPTUI0 B XMMHUYECKUX UCTOUHHKaX Toka (XUT).
Baxmwueiimue xapakrepuctuku XUT, annapatypHoe opopmieHHE.
[Mpumenenne XUT ans akkyMylIUpOBaHHs SHEPTUH B ObITOBBIX U U3MEPHUTENBHBIX TPHOO-
pax.
UcnonszoBanne XUT B kpynmHOMacITaOHBIX TTPOU3BOACTBEHHBIX TEXHOJOTHSIX.
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Kpurepun oueHuBanusi pe3yJbTaToB 00yUYeHUs
Kputepuu onieHuBaHus KOHTPOJIBLHBIX padoT

KonTtponbHast paboTa mpoBOAUTCS B TUCBMEHHOU (opMme.

OrneHKa «OTJIMYHO» BBICTABIISICTCS, €CITU CTYICHT BBIOJHII pa0doTy 0e3 OIMO0K 1 HeJ0-
YeTOB, JIOIYCTUII He 00Jiee OTHOTO HeJ0YeTa.

OreHKa «XOPOII0», €CIIU CTYICHT BBIMOIHII PaboTy MOJHOCTHIO, HO JOMMYCTHII B HEH HE
OoJiee 0THOM HErpyOO OMIMOKHK M OJTHOTO HEJ0ueTa, WM He 0oyiee IBYX HEI0YECTOB.

OrneHka «ya0BJIETBOPUTEIbHO», €CIU CTYACHT MPABUILHO BBIOJHUAI HE MEHEE TOJI0-
BHHBI pa0OTHI WJIU JOMYCTUJ HE OoJyiee NBYX I'pyOBIX OIMIMOOK, WIM HE Oojiee OAHOU Tpy0Ooit u
OJTHOM HEerpyOo# omKuOKM U OTHOTO HEAOYEeTa, UM HE 0oJiee IBYX-TpeX HErpyObIX OMIMOOK, UITH
OJTHOM Herpy0oil OIIMOKY 1 TPEX HEA0YETOB, WIIM IIPU OTCYTCTBHH OIIUOOK, HO MPH HATMYHH Ye-
THIPEX-MATH HEJA0YECTOB, TUIOXO 3HAET TEKCT MMPOU3BEICHUS, JOMYCKACT UCKaKeHUE (PaKTOB.

O1icHKa «HEYI0BJIETBOPUTEIbHOY», €CIIU CTYJCHT OIYCTHUI YHCIIO OIMOOK M HEIOUETOB,
MIPEBOCXOIAIICE HOPMY, IIPU KOTOPOH MOKET OBITH BHICTABJICHA OIIEHKA «3», UJIH €CIIN MPaBUIHHO
BBIMOJIHUJI MEHEE MTOJIOBUHBI PA0OTHI.

Kpurtepuu olleHUBaHUs TeCTOB
TecTbl mpeACTaBIAIOT COOOW s/l 33[aHuil, B KOTOPBIX CTYJICHTHI JTOJDKHBI TIOAYCPKHYTh
IIPABWJIbHBIM OTBET WJIM HAlKMCaTh CBOM BapHaHT MPAaBUILHOIO OTBETA. 3a KK/l MPABUIbHBIN
OTBET BBICTABIISIETCS OJUH OaIll.
Onenka GopMupyercss B COOTBETCTBUU C KpUTEpHUsIMHU TaOuibl. OleHKa OMpeaeseTcs
HpOHeHTOM HpaBI/IJII)HLIX OTBCTOB.

Crynenu ypos-
YHEHH yb IToka3zaTens oneHkH chopmu-
HEW OCBOCHUS OTnuuuTeNbHbIE TPU3HAKU .
. POBAaHHOM KOMIIETEHIINN
KOMIIETCHIIUI
IToporoselii OOyuaromuiics BOCIIpOU3BOANUT TepMHHBI, | He Menee 55 % 6amioB 3a 3a-

OCHOBHBIE TIOHSTHS, CIIOCOOCH y3HABATh | JaHUS TeCTa
SI3BIKOBBIE SIBJICHUS
bazoBbiit OOyuaromuiics BbISBISIET B3auMocBs3M, | He menee 75 % OGamnos 3a 3a-
KJaccu(uIuUpyeT, ynops10unBaeT, UHTep- | JaHHs TecTa

MpEeTUpyeT, MpPHUMEHSET Ha MPAKTHKE
IIPOMICHHBIN MaTepHall

[IponBunyTHII OOyuaromuiics aHanu3upyert, oueHusaet, | He menee 90 % 6amnos 3a 3a-

IIPOTHO3UPYET, KOHCTPYHPYET JIAHUS TecTa
Komnerenmus ve chopmupoBana Menee 55 % 6GamioB 3a 3ana-
HUS TecTa

Ixaja oneHUBAHUA IPU TECTUPOBAHUM:
«oTIM4HO» - 90-100% npaBUIIbHBIX OTBETOB;
«xopouio» - 75-89% mpaBUIIbHBIX OTBETOB;
«YI0BJIETBOPHUTEIbHO» - 60-74% MpaBUIBHBIX OTBETOB;
«HeyI0BJIEeTBOPUTEIbHO» - 59% 1 MeHbllIe TPAaBUILHBIX OTBETOB.
IIpu npoBeneHNN TECTUPOBAHMS, CTYIEHTY 3allpelacTCs M0Ib30BaThCs OMOIHUTEIBHON
JIUTEPATYpPOl.

Kpurtepun oneHuBanus yCTHOro onpoca
C uenpio KOHTPOJIS U MOATOTOBKH CTYACHTOB K U3YUEHHUIO HOBOM TEMbl BHaUale Ka)I0i
NPaKTUYECKOT0 3aHATHUS PEnoaBaTesaeM MPOBOIUTCS MHINBUYaIbHBIN WK (POHTAIBHBINA YCT-
HBII OMPOC MO BBIMTOJIHEHHBIM 3aJJaHUsIM MpeblayIel TeMbl. Kputepun oleHKu: — IpaBUIbHOCTD
OTBETA 10 CO/ICPKAHUIO 33/1aHUs (YUUTHIBACTCS KOJIMUYECTBO M XapaKTep OUIMOOK MPH OTBETE);
— MOJIHOTA U TNIyOuHa OTBeTa (YYUTHIBAETCS KOJUYECTBO YCBOCHHBIX ()aKTOB, MOHITUH U
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T.IL.);

— CO3HATEIBHOCTH OTBETA (YUUTHIBACTCS] IOHMMAHUE U3J1araéMoro Marepuana);

— JIOTUKA M3JI0’KEHUs MaTepuraia (YYUThIBACTCS YMEHUE CTPOUTD LIETOCTHBIN, MTOCIIEI0Ba-
TEJbHBIN paccKa3, FPAMOTHO I10JIb30BATHCS CIIEUAIBHON TEPMUHOJIOTUEN);

— palMoOHAILHOCTh UCIIOIH30BAHHBIX PUEMOB M CITOCOOOB PEIICHUS ITOCTaBJIECHHOHN y4eo-
HOW 3a1au¥ (YYUTHIBACTCSl YMEHHE HCIIOIh30BaTh HAanOoJIee MPOrpecCuBHEIE M AP (EKTUBHBIE CTIO-
COOBI JOCTHIKEHHUS 1IEIIN );

— CBOEBPEMEHHOCTh ¥ 3((HEKTHBHOCTH MCIOIH30BAHMS HATISIHBIX MTOCOOUN M TEXHHUYE-
CKHMX CPEJICTB IPH OTBETE (YUYUTHIBACTCS IPAMOTHO M C TOJIB30M MPUMEHSTh HATJSTHOCTh U Jie-
MOHCTPALIMOHHBIN OMBIT IPU YCTHOM OTBETE);

— UCIOJIB30BaHUE JOMOIHUTEIBHOTO MaTepuaia (00s3aTeIbHOe YCIIOBUE);

— palMOHAIBHOCTh MCHIOJIB30BaHUSI BPEMEHHU, OTBEJCHHOTO Ha 3a7aHue (He 0100psieTcs
3aTSIHYTOCTh BBINOJHEHUS 33JIaHUsl, YCTHOIO OTBETAa BO BPEMEHM, C YYETOM HMHAMBUAYaIbHBIX
0COOEHHOCTEH CTY/IEHTOB).

Pa3BepHyTHIN OTBET CTYIEHTA AOJKEH MPEACTABIATH COOO0 CBA3aHHOE, TOTHYECKHU MOCIIe-
JOBATEIILHOE COOOIICHNE HA 3aJaHHYIO TEMY, TTOKa3bIBaTh €r0 YMEHHE PUMEHSTH OIIPEICICHHSI,
MpaBujia B KOHKPETHBIX CIy4asXx.

O1eHKa «omau4Ho» CTaBUTCA, €CIIM CTYACHT MOJHO U3JIaraeT MaTepual (OTBe4aeT Ha BO-
pocC), 1aeT MPaBHIBHOE ONpeAeNIeHUE OCHOBHBIX MOHATHI; 00HAPYKUBAeT MOHUMAHUE MaTepHU-
aya, MOKeT 000CHOBATh CBOM CYXXICHHSI, IPUMEHHUTH 3HAHUS HA MPAKTUKE, IPUBECTH HEOOXOIU-
MBbI€ IPUMEPHI HE TOJIBKO U3 YUeOHUKA, HO U CAMOCTOSITENIbHO COCTABIICHHbBIE; U3JIaraeT MaTepuan
MOCJIEIOBATEIBHO M MPABWIBHO C TOUYKH 3PEHHSI HOPM JIUTEPATYPHOTO SI3bIKA.

OueHka «xopouto» CTaBUTCS, €CIIA CTYAEHT JAeT OTBET, YIOBIETBOPSIIOUIUN TEM K€ Tpe-
OOBaHUSM, YTO | /IS OLEHKH «OTJIMYHOY», HO IOMyCKaeT 1—2 OmmOKU, KOTOPBIE CaM K€ UCTIPaB-
nseT, U 1-2 HeoueTa B MOCIEI0BATEIbHOCTH U SI36IKOBOM O(OPMIIEHUH H3J1araeMoro.

OrieHka «y0oeiemeopumenbHo) CTaBUTCS, €CIIU CTYICHT 0OHApYKUBAET 3HAHUE U TIOHU-
MaHH€ OCHOBHBIX IMOJIOKEHU TaHHOW TEMbI, HOT U3J1araeT MaTepuasl HEMOJIHO U JOMYCKaeT He-
TOYHOCTU B ONPEICIICHNUN MOHITUM Wi (OPMYITUPOBKE MPABUIT, HE YMEET JOCTATOYHO TITyOOKO
U JI0Ka3aTeIbHO 000CHOBATH CBOM CYKJEHUS M MIPUBECTU CBOM MPUMEPHI; M3JIaraeT MaTepuai He-
MOCJIEIOBATEIBLHO U JIOMYCKAET OMMOKH B SI3HIKOBOM O(OPMIICHUH HU3JIaraeMoro.

OneHka «Heydoe1emeopumenbHo) CTaBUTCS, €CIU CTYACHT OOHApYXHBAeT HE3HaHUE
0oJIbIIIEH YaCTH COOTBETCTBYIOIIETO BOIIPOCA, IOMYCKAET OMTHOKHY B (hOPMYITUPOBKE ONIpeIeTICHUI
U TIPaBUJI, UCKAKAIOIIME UX CMBICH, OECIOPSII0YHO U HEYBEPEHHO H3iaraeT marepuan. OmeHka
«2» OTMeYaeT TaKue HEJOCTATKU B MOATOTOBKE, KOTOPHIE SBIISIFOTCSI CEPHE3HBIM MPEMATCTBHEM K
YCHEIIHOMY OBJIQ/ICHUIO TTOCIIEYIOIIUM MaTEPHAIIOM.

Kpurepun oneHuBanus Ha 3a4ere

CryneHTsl 00513aHBI CAATh 3a4€T B COOTBETCTBHUH C PACIIMCAHUEM U YI€OHBIM TIaHOM. 3a-
YeT M0 AUCILUIUIMHE TpeciieyeT Lelb OLIeHUTh padoTy CTYAEHTA 3a Kypc, IOIy4eHUE TeopeTHye-
CKHX 3HaHUH, UX MPOYHOCTh, PA3BUTHE TBOPUYECKOTO MBILIUIECHHUS, IPHOOPETEHNE HABBIKOB CaMO-
CTOSITENIbHOW paboThI, YMEHHE MPUMEHSATh NOJTYYEHHBIE 3HAHUS IS PEIICHUs MPaKTHUECKUX 3a-
nau. dopmMa npoBeieHNs 3a4eTa: YCTHO WM MUCbMEHHO YCTaHABIMBAETCS pelIeHneM Kadeapsl.
PesynbTar cnaun 3auera 3aHOCHUTHCS ITPETIOAABATEIEM B 3aUETHYIO KHUXKKY.

Kpurtepuu ouenuBanus pe3y/jibTaToB 3a4yeTa:

OLeHKH «3aumenoy 3acCiy)KUBAeT CTYAEHT, OOHApYKUBIIMHA 3HAHHE OCHOBHOTO IIPO-
rpaMMHOT0 MaTepuasa B 00bEMe, HE0OX0AUMOM JUIs abHel el y4€0bl U peacTosimel padoTsl
110 po(eccuu, CIPaBIAIOIIMKCS C BBITOJHECHHEM 3aJaHH, TPETyCMOTPEHHBIX IPOTPaMMOii, 3Ha-
KOMBI C OCHOBHOH JIUTEPATypOr, PEKOMEHJOBAHHOW MPOTrpaMMOM.

O1eHKa «He 3aumeno» BBICTABISICTCS CTYACHTY, OOHapY)KUBILIEMY IpoOeibl B 3HAHHUIX

15



OCHOBHOTO IPOTPaMMHOTO MaTepuaa, JOMyCTHBIIEMY MPUHIUINAIBGHBIC OIMOKHA B BBIOJIHE-
HUM TPETYCMOTPEHHBIX MporpaMMoi 3ananuii. Kak mpaBuio, oleHKa «He 3a4TEeHO0» CTaBUTCS
CTyZIEHTaM, KOTOpbIe HE MOTYT MPOJOJDKUTH O0y4YEeHHE WM MPUCTYIUTh K MPOPecCHOHATEHON
JeSITeILHOCTH 110 OKOHYAaHUH By3a 0€3 JOMOJHUTEIBHBIX 3aHATUI MO COOTBETCTBYIOLIECH IUCIH-
IUTUHE.

O1eHOUHBIE CPENICTBA JJISl MHBAIK/IOB M JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3710PO-
BB BBIOMPAIOTCS C YIE€TOM MX WHAWBUAYATBHBIX MICUXO0(DU3NIECKUX OCOOCHHOCTEH.

— Ipy He0OXOAMMOCTH UHBAIMIAM H JINLIAM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEIOCTABIISACTCS JOTIOJIHUTEIBHOE BPEMsI [UIsl TIOATOTOBKH OTBETA Ha 3a4eTe;

— IpU TPOBEJICHUH IPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUEHHsI HHBAIUIOB H JIUIL C
OTPaHMYCHHBIMU BO3MOYKHOCTSIMH 370POBbS MIPEAYCMAaTPUBACTCS MCIIOIb30BAHNE TEXHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH ISl 00YHYAIOIIUXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS
¥ WHBAJIHMJOB IPOIEIypa OLEHUBAHUS PE3YIbTaTOB OOYUYCHHS IO JUCIHUILIUHE MOXET IPOBO-
JIMTHCS] B HECKOJIBKO JTAIloB.

[Tponeypa olieHUBaHHS pe3yJIbTATOB 00yUEHHS MHBAJUIOB U JIUII C OTPAaHUYCHHBIMH BO3-
MOYKHOCTSIMH 37I0POBbsI I10 AUCIHUILIHHE (MOJYJIIO ) IIpelycCMaTpUBaeT pe1oCcTaBIeHHe HH(pOpMa-
K B hopMax, alanTHPOBAHHBIX K OTPAaHHMUYCHHUSIM UX 3/I0POBbS U BOCHIPUATHS UHPOPMALIUH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEHUsIMU OTIOPHO-/IBUTATEJIBHOTO amapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIEpeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa 00Y-
YAOLIUXCS.

5 IlepeyeHs y4eOHOM JUTEPATYPhI, HHPOPMANMOHHBIX PECYyPCOB H TEXHOJIOTHil

5.1 YueOnas tureparypa

1 Jpyros, 10.C. Ananu3 3arpsA3HEHHON NIOYBBI U ONACHBIX OTXOAOB [ DJIEKTPOHHBIN
pecypc] / 1O. C. dpyros, A. A. PonuH. - 4-e u3n. (371.). - Mocksa: Jlaboparopus 3nanwmii, 2015.
- 472 c. - https://e.lanbook.com/book/70699.

2 [xnsp M.®. OcHoBbl HayuHbIxX nuccaenaoBanuil. M.: Jlamkos u K, 2014. 244 c.
https://e.lanbook.com/reader/book/56263/#4

3 buomerannooprannueckast xumus [ Texct] = Bioorganometallics / pex. XK. XKaysu
; mep. ¢ anri. B. I1. [{sauenko, K. B. 3aiinesa ; nox pen. E. P. Munaesoii. - M.: BUHOM.
JlabGopatopus 3nanui, 2010. - 494 c.

4 Buenaboparopusiii xumuueckuit ananus [Teker] / mox pea. FO. A. 3omoToBa, cocr.
1O. A. 3onotos; [Poc. akaa. Hayk, OTA-HHE XMMHMHU U HayK 0 MaTepuaiax, Hayd. coBer no ana-
auTryeckoit xumuu, UH-1 o61meit u Heopranndeckoit xumun uM. H. C. Kypnakosa PAH]. - M.:
Hayxka, 2010. - 560 c.

5 Kazapsn, Mummk AipazatoBud. D1eKTpodu3nKa CTpyKTYpHUPOBAHHBIX PACTBOPOB
COJIeH B JKHMJIKUX MOJSPHBIX AudniekTpukax [Tekct] / M. A. Kazapsu, U. B. Jlomos, U. B. Ila-
ManuH. - M.: DUSMATIJINUT, 2011. - 189 c.

6 3aiiueB, Cepreit FOpbeBuu. CynpamoJieKyJIsipHble MOHOMEPHO-TIOJIMMEPHBIE CH-
CTEMbI Ha OCHOBE CTUPOJIa M UX KOMIUIEKCHO-panuKanbHas cononumepusanus [Teker] / C. 1O.
3aiines, B. B. 3aiinesa. - M.: URSS: [KPACAH/I], 2012. - 310 c.
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https://e.lanbook.com/reader/book/56263/#4

7 Kozanepos, O.A. CoBpeMEHHbIE XUMHUYECKUE UCTOUYHUKHN TOKA [ DIEKTPOHHBIN pe-
cypc]: yuebnoe nocoome / O.A. Kozanepos, A.B. Beengenckuit. — DnektpoH. naH. — CaHKT-
[TerepOypr: Jlanb, 2018. — 132 ¢. — Pesxxum mocryma: https://e.lanbook.com/book/104850.

5.2 Ilepuoguyeckasi IuTeparypa

1. Baszsl nannbix komnanuu «ct Beroy http://dlib.eastview.com

2. Dnexrponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/
3. XKypnan «MeMOpaHbl 1 MeMOpaHHBIE TEXHOJIOTHUH)

4. XKypnan «®@uznyeckas XUMUSD)

53 I/IHTepHeT-pecypcm, B TOM YUC/I€ COBPEMEHHLIC l'[pO(i)GCCI/IOHa.]ILHLIe 63351 AaH-
HBbIX M1 HHGOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI

J1eKTPOHHO-0ubM0TeuHbIe cucTeMbl (IBC):

1 DBC «OPAUT» https://urait.ru/

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

3 DBC «BOOK.ru» https://www.book.ru

4 DBBC «ZNANIUM.COM» www.znanium.com

5 DBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:

1 Scopus http://www.scopus.com/

2 ScienceDirect https://www.sciencedirect.com/

3 Kypuansr nuznarenscrea Wiley https://onlinelibrary.wiley.com/

4 Hayunas anekrponnas oudnnorexka (HOB) http://www.elibrary.ru/

5 [ToTHOTEKCTOBBIC apXMBBI BEAYIIMX 3allaJHBIX HAYYHBIX JXypHaIoB Ha Poccuii-
ckoif mardopme Hayunsix sxypHamoB HOMKOH http://archive.neicon.ru

6 HanuonanbeHas 31ekTpoHHas Oubnmoreka (OocTyn K DIeKTPOHHOH OmbamoTeke
nuccepranuii Poceuiickoit rocynapcreennoit ouonuoreku (PI'B) _https://rusneb.ru/

7 [Mpesunentckas 6ubaunotexka um. b.H. Expruna https://www.prlib.ru/

8 baza nmamapix CSD KeMOpumkckoro meHTpa KpUCTaLIOTpauyecKuX TaHHBIX
(CCDC) https://www.ccdc.cam.ac.uk/structures/

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

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

11 Nature Journals: https://www.nature.com/

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

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

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

15 Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16 "Jlektopuym TB" http://www.lektorium.tv/

17 YuuBepcuterckas nHpopmarronnas cucrema POCCHUS http://uisrussia.msu.ru

HNHpopManMoOHHBbIE CIPABOYHbIEC CHCTEMBI
KoncyabTanT Ilnioc - cipaBouHas mpaBoBasi CUCTEMa (JIOCTYII 110 JIOKAJIbHOM CETH C KOM-
MBIOTEPOB OUOINOTEKH).

Pecypchl cBoOGOIHOTO 10CTYMIA:

1 Ku6epJlenunka http://cyberleninka.ru/;
2 AMmepuKaHcKas maTeHTHas 0a3a naHHbIX http://www.uspto.gov/patft/;
3 MuHHCTEpCTBO HAayKHM M BBHICIIETO oOpa3oBaHus Poccuiickoit ®Denepanun

https://www.minobrnauki.gov.ru/;
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4 Ddenepanbublil mopran "Poccuiickoe obpasosanue http://www.edu.ru/;

5 HNudopmanuonnas cucrema "EnuHOe OKHO JOCTyma K 00pa3oBaTelbHBIM pecyp-
cam" http://window.edu.ru/;

6 Enmunas koiutekuusi 1mmppoBbIX 00pa3oBaTelbHBIX pecypcoB http://school-
collection.edu.ru/;

7 Cayx0a TeMaTHYECKHX TOJIKOBBIX ciioBapeit http://www.glossary.ru/;

8 Cnosapu u sanukiaoneaunu http://dic.academic.ru/;

9 Oo6pasoBarenbhblil mopran "Yueba" http://www.ucheba.com/;

10 3akononpoekt "O6 ob6pa3zoBanuu B Poccuiickoit deneparuu'. Bompocsl 1 OTBETHI

http://xn--273--84d1f.xn--plai/voprosy i otvety.

CoOcTBeHHBbIE 3JIEKTPOHHBbIE OOpa3oBaTeibHble W HH(OPMAIMOHHBIE PeCcypChl

KyoI'Y:

1 DIEKTPOHHBIN Karajaor Hayunoit 6ubnuoTexu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web

2 OneKTpOHHAas 6ubimoreka TPYZAOB YUYEHBIX Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3 Cpena MoayibHOTO TuHamMu4deckoro ooydenus http://moodle.kubsu.ru

4 baza y4eOHBIX TUIaHOB, Y4EOHO-METOAMYECKIX KOMIUIEKCOB, MyOJIMKAMN U KOH-
dbepenrwmii http://infoneeds.kubsu.ru/

5 bubnuorexa nHGOpMAITMOHHBIX pecypcoB Kadeapbl HHPOPMAIIHOHHBIX 00pa3oBa-
TEJIbHBIX TexHoorui http://mschool.kubsu.ru;

6 OnekTpoHHbI apxuB gokymentoB KyoI'Y _http://docspace.kubsu.ru/

7 DNeKTPOHHBIE 00pa3oBaTeIbHBIC PECypPChl Kadeapbl HHPOPMAITMOHHBIX CHCTEM U

TexHosoruil B oopazoBanuu Kyol'Y u Hayuno-meroauueckoro xypaana "[ILHIKOJIBHBIE I'OAbI"
http://icdau.kubsu.ru/

6 MeTtoauyeckue yKazaHusi JAJisl 00y4alOUIMXCS 110 OCBOECHHIO TUCIHIITTUHBI (MOLYJIs1)

VYcmenrtHoe OcCBOEHHE JAUCIUIUIMHBI TPEANOJaraeT akTUBHOE, TBOPYECKOE YYacTHE
CTYyJIECHTA MyTeM IJIAHOMEPHOM, TOBCETHEBHOM paOOTHI.

OCHOBHBIM BHJIOM ayJTUTOPHOU PabOTHI CTYJEHTOB SIBJISIOTCS CEMUHAPCKUE 3aHATHUS.

CeMuHapckue 3aHATHSI CIIYy)XKaT Ul 3aKPEIUICHUs] M3YYEHHOTO Marepuasa, pa3BUTHs
YMEHUW W HABBIKOB MOJIFOTOBKHU JTOKJIA/0B, COOOIIEHUM, MPUOOPETEHHS OMbITa YCTHBIX MyOIry-
HBIX BBICTYIUICHHH, BEICHUS JUCKYCCUH, apTyMEHTALlUU U 3alUThl BBIIBUTAEMBIX MOJOKEHUH, a
TaKKe JUIsl KOHTPOJIS MPEerofaBaTeIeM CTEIEHH IMOJATOTOBICHHOCTH CTYIEHTOB IO M3ydaeMOu
JMCIIUIUIMHE.

CemwuHap npemonaraetT CBOOOHBI 0OMEH MHEHHSIMU 110 M30paHHOo# TeMaTrke. OH HaYH-
HAETCsI CO BCTYMUTEIHHOTO CIIOBA MpernoaBaTelis, GopMyIUPYIOLIETO 1elb 3aHIATUS U XapaKTe-
PHU3YIOIIET0 €ro OCHOBHYIO MPOOJeMaTHKy. 3aTeM, KaK MPaBHIIO, 3aCIyIIHBAIOTCS COOOIIECHUS
cTyneHToB. OOCYyKIeHHEe COOOIIEHUSI COBMEIIAETCSI C PACCMOTPEHUEM HaMEUYEHHBIX BOIPOCOB.
Coo0mienus, mpenoiaraliyue aHaIu3 MyOIUKaIi Mo OTAEIBHBIM BOTIPOCAM CEMUHApa, 3aciy-
[IMBAIOTCS OOBIYHO B cepeauHe 3ausThs. [loompsieTcs BEIABIKEHNE U 00CYKICHHE allbTePHATHUB-
HBIX MHCHHH. B 3aKTI0YUTEIHFHOM CITOBE TIPETIO/1aBaTElb MOABOAUT UTOTH OOCYKICHHS U OOBSIB-
JISI€T OLEHKH BBICTYIIABIINM CTyACHTaM. B 1e/s1X KOHTPOJIsl MOArOTOBIEHHOCTH CTYI€HTOB U MPH-
BUTHSI UM HABBIKOB KPATKOTO MUCHMEHHOTO W3JIOKEHHSI CBOMX MBICIIEH IMPEnoaaBaTesib B X0JIe
CEMHUHAPCKUX 3aHITUI MOXKET OCYIIECTBIIATh TEKYIIUNA KOHTPOJIb 3HAHUM B BUJIE YCTHOT'O OMpPOca
WJIM TTUCBMEHHBIX MPOBEPOYHBIX PadoT.

[Ipu noAroToBKE K CEMUHAPY CTYIEHTHI UMEIOT BO3MOXXHOCTh BOCIIOJIB30BATHCS] KOHCYJIIb-
TalusIMH TIpenoiaBaresis. KpoMe ykazaHHBIX TEM CTYJICHTHI BIIPaBe, IO COTJIACOBAHUIO C MPEIO-
JaBaTelieM, U30MpaTh U IPYrue HHTEPECYIONIUE HX TEMBI.
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KayecTtBo yueOHOI pabOTBl CTYAEHTOB IPENOJaBaTeNb OLEHHBAECT B KOHLE CEMUHApa,
BBICTABIISAA B paOOUMii )KypHa TeKymue olueHKU. CTyIeHT UMEeT MPaBO 03HAKOMUTHCS ¢ HUMH.

OO0u11e pekoMeH1auu

N3ydyeHne QUCHMILTMHBI CIEIyeT HAYMHATH C MPOpadoTKu pabodel mporpaMMel, 0co00e
BHUMaHHUE, Y€ LesIM U 3a7auaM, CTPYKTYPE U COAEP KaHUIO Kypca.

Nmeercs 2neKTpoHHas BepCus JIEKLIMN 110 JaHHOW TUCLUILINHE.

OcHoBHOI (hopMOii 00yueHHs] CTYIEHTOB SBISETCA CaMOCTOsATENbHAs pabora Hal
yueOHbIM MaTepuanoM. IIpouecc u3yueHus AMCHUILIMHBL “AKTyallbHbIE 33/Ja4d COBPEMEHHOMU
JIEKTPOXUMHUHN” COCTOUT U3 CIETYIOLINX ATAIOB:

1. TlpopaboTka TEOpPETHYECKOTO MaTepuaiga IO PEKOMEHIOBAaHHOMY Y4YEOHUKY U
KOHCIIEKTaM JIeKIUH, NpeAOoCTaBICHHBIX IIpenojaBaTeieM B 3JEKTPOHHOM Buzae. B ciydae
HEJIOCTYIIHOCTA JTAHHOTO TMOocoOWsi HEoOXOAMMO OOpaTUTbCS K CIHCKY JIMTEPaTyphl,
IPUBEJCHHOTO B paboyeil mnporpamMme AUCUUIUIMHBL ‘“AKTyajibHbIE 3aJjaud COBPEMEHHOM
AIIEKTPOXUMHUN .

2. BeinonHeHue caMoCTOATENbHBIX PA0OT.

3. IloaroroBka M mpejacTaBiICHUE IMEpPe] OAHOKYPCHUKAMH MPE3CHTAlUil Ha 3a/JaHHYI0
TEMY.

4. Cnaum 3a4era B yCTHOM WJIM NUCbMEHHOHN (hopMe (110 YCMOTPEHUIO MTPenojaBaTeis).

[Ipe3eHTanuu Ha 3aJaHHYIO TEMY BBIOJHAOTCS B iporpamMme Power Point. Ona nomkHa
cocToATh W3 5-8 cHaiiloB M CcoAepXKaTb OCHOBHBIC —OIpeneleHus, (akTudeckuii
WITIOCTPUPOBAHHBIM MaTepuall, BBIBOJIbI U CIIMCOK MCIIOJIb30BAaHHBIX UCTOYHUKOB.

Marepuan s cooOIIeHus HeoOXOAWMO HCKaTh B KHHUTAX, JKypHaJax W WHTEpPHET-
UCTOYHHUKAX, ONYOJIMKOBAHHBIX B ITOCIEAHUE 3 TOJA.

Jloxmaa, COmpoOBOXKAAIONINHN TTPE3EeHTAIIMHU, JOJKEH 3aHUMATh 7-10 MUHYT.

W poknman, W NOpe3eHTAMM IPEIBAPUTENBHO IPUCBIIAKOTCS IMPENOJABATENI0  I10
AJIIEKTPOHHOM TOYTE HA ITPOBEPKY.

CamocrosTenbHble pabOoThl BBIMOIHSAIOTCS KaX/IbIM CTYJE€HTOM Ha OTAEIbHBIX JIMCTKAX.
He nomyckaercss ucnonbp3oBaHHE IOOBIX CpPEACTB KOMMYHUKaUUU (HOYTOYKH, MOOWJIbHBIE
Tesie(hOHbI C BBIXOJIOM B MHTEPHET U TIp.

JlomyckaeTcsi MCHOJb30BaHUME pabouux TeTpajiedl, B KOTOPBIX 3aKOHCIIEKTHPOBAHBI
HauOoJsiee BaXHbIE C TOYKU 3PEHUS KaXIOr0 M3 CTYJIEHTOB MOMEHTHI, BBIJCJICHHBIE MpHU
CaMOCTOSITENIbHOM MPOpadOTKe KaXK10M U3 TEM.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPaHUYEHHBIMU BO3MOXHOCTSMU
3M0pOBbsi OOJIBIIIOE 3HAYCHUE WMEET WHAWBHUyajbHas ydeOHas pabora (KOHCYJbTAI[MH) —
JIOTIOJTHUTENIbHOE pa3bsiCHEHNE YUeOHOro Marepuarna.

WuauBuayanbHble KOHCYJIbTAllMM IO TPEIMETY SBIAIOTCA BaXHBIM  (DaKTOPOM,
CIOCOOCTBYIOLIUM MHJIMBUIYaIN3allii O0yYEHHS] U YCTaHOBJIEHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0YyJaloIUMCs HMHBAJIUAOM WM JIMIOM C OrPaHUYEHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBbSI.

7 MaTepuajibHO-TeXHUYECKOe o0ecrevyeHue 1o JUCHUIInHE (MOIYJII0)

HauMeHoBaHuME CHIENUATBHBIX [10- OCHAIIEHHOCTH CHENUaNbHBIX oMe- | IlepedeHb JIMIIEH3UOHHOTO MPO-
MELICHUH IECHUM TpaMMHOT0 00ecTIeYeHuUs
VY4eOHbIe ayTuTOpuu U IpoBene- | Mebenb: yaeOHas MeOenb Microsoft Windows;
HMS 3aHSATHH JIEKIMOHHOTO THIIA TexHudeckue cpencTea 00yUCHUS: Microsoft Office
(ayn. 234c) nHTepaktuBHas pocka SMART Board,

KOPOTKO(OKYCHBIH  HMHTEPAKTUBHBIH
MPOEKTOP, HOYTOYK, MeNIOBas I0CKa
VYueOHbIe ayTuTOpuu I npoBene- | Mebenb: yueOHas MeOenb Microsoft Windows;
HUSI 3aHATHH CEMHHApCKOro THma, | TeXHuueckue cpelcTBa 0O0yueHHUS: Microsoft Office
TPYNIOBBIX W WHAMBHIyJIbHBIX | mHTepakTHUBHas nocka SMART Board,
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KOHcyHLTaHHﬁ, TCKYUIETO KOHTPOJIA
u HpOMe)I(yTO‘-IHOﬁ arrecraluu
(ayn. 234C, 332C)

KOPOTKO(OKYCHBI ~ WHTEPAKTHBHBIH
MIPOEKTOP, HOYTOYK, MEJIOBast TOCKa

VYueOHble ayIUTOpUH Uil Kypco-
BOI'O IPOEKTUPOBAHHMS (BBINOJIHE-
HUS KyPCOBBIX paboT)

Kypcoas paboTa He npeycMOTpeHa y4eOHbIM TUIAaHOM.

Jnist caMocTOsITeIbHON paboThl 00YUaOIIMXCS NPEyCMOTPEHBI TOMELICHHS, YKOMILIEK-
TOBAHHBIE CIIEUATIN3UPOBAHHON MEOEIIbI0, OCHAILIEHHbIE KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHO-
CTBIO TMOAKIIIOYCHHS K ceTH «/HTepHeT» U 00ecredeHrneM I0CTyIa B AJIEKTPOHHYIO HH(pOpMaIn-
OHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA.

HaunmeHoBaHHE TOMENIEHUN 19
CaMOCTOSTENFHON paboTHI 00ydaro-
HIAXCS

OcHalIeHHOCTh ITOMEILEHUH I caMOCTO-
SITETBHOM pabOTHI 00yUJaIOIIUXCS

IlepedeHp NMLIIEH3MOHHOTO
MIpOrpaMMHOTO obecreye-
HHS

TTomemieHue a1t caMOCTOSATEIHLHOM
paboThI 00yJaromuxcs (IUTaTbHBIN
3an HayuHoii ONOIHOTEKN)

Meobenb: yauebnas mebenb

KoMmiekT cnenuann3upoBaHHOH Mebenn:
KOMIBIOTEPHBIE CTOJIBI

OOopyznoBaHue: KOMIBIOTEpHAs TEXHUKA C
MOJKJIIOYEHHEM K HH(pOPMAIIOHHO-KOM-
MYHUKallMOHHOU cetu «MHTepHeT» U 10-
CTYIIOM B DJIEKTPOHHYIO MH(OpMaIMOHHO-
00pa30BaTeIbHYIO CPey 00pa30BaTEILHOM
OpraHU3alHy, BeO-KaMepbl, KOMMYHHKAIIU-
OHHOE 00OpyIOBaHWE, OOeCIeYHBaOLICe
JIOCTYN K CETH MHTEPHET (IPOBOJHOE CO-
eIMHeHUE ¥ OECIIPOBOTHOE COCTMHEHHUE 110
texaosorud Wi-Fi)

Microsoft Windows;
Microsoft Office

TTomemieHue i1t caMOCTOSATEIHLHOM
pabotsl obyuaroniuxcs (ayn. 213c,
329c¢, 401c)

Meobenb: yuebHas mebenb

KoMmiiekT crienuanu3upoBaHHON MeOeH:
KOMITBIOTEPHBIE CTOJIBI

O6opyaoBaHue: KOMIBIOTEPHAsI TEXHUKA C
HOJAKIIIOUYEHHEM K HH()OPMaIMOHHO-KOM-
MYHMKallMOHHOU cetu «HTEepHET» U NO-
CTYIIOM B DJIEKTPOHHYIO MH(OpMaInoHHO-
o0Opa3zoBaTenbHyI0 cpeny 00pa3oBaTebHOM
OpraHU3aIlH, BeO-KaMepbl, KOMMYHHKAIU-
OHHOE O00OpYIOBaHHE, OOeCIeUYnBaIOIIce
JOCTYII K CEeTH WHTEPHET (IIPOBOIHOE CO-
eIMHEHNE U OECTIPOBOIHOE COCIMHEHUE I10
texuoorun Wi-Fi)

Microsoft Windows;
Microsoft Office
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