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1 Hesu u 321241 OCBOEHHS TUCHUILIHHBI (MOIYJIA)

1.1 Meanb AMCHUNIMHBI.

Hens yuebnoit mucuumumnasl b1.0.10 «AkryanbHble 3aa4l COBPEMEHHOW AJICKTPOXH-
MHUU» COCTOUT B OOyYEHUU TEOPETHYCCKUM 3HAHHUSAM O HAMPABJICHHSIX PA3BUTHS COBPEMEHHOM
AIEKTPOXUMHHU, TOBBIIIEHUN XUMUYECKOM KOMIETEHTHOCTH CTYJEHTOB, Pa3BUTUH YMEHHM MpH-
MEHSTh 3TH 3HAHUS B MPO(HECCHOHATLHOM IeATETBHOCTH.

1.2 3amauyy IMCHUILINHDBI:
[To3nakomMuTh ciaymareneil ¢ HanboJiee akTyalbHbIMU IIPOOJIEMaMH TEOPETUUECKOM U DKC-
NEPUMEHTAIbHOMN 3JIEKTPOXUMHUH.

13 MecTo IMCHUILIMHBI (MOYJIs1) B CTPYKTYpPe 00pa30BaTeIbHOM MPOrPaMMbl

JucuuninuHa «AKTyajbHbIE 3a7jaudl COBPEMEHHOMN 3JIEKTPOXMMHMM» OTHOCUTCS K 00s3a-
TenbHOU yactu brioka 1 "ducuumnuael (Moaynu)" y4eOHOro IjiaHa HampaBiIeHHsS MOATOTOBKU
04.04.01 «Xumus», MarucTepcKo MporpaMmbl «DIEKTPOXUMHUsL». B cOOTBETCTBHU ¢ pabounm
yueOHBIM TJIAHOM JAMCLHUITIMHA U3ydaeTcs Ha 2 Kypce. Bua mpoMexyTouHOM aTTecTaluu: 3a4er.

N3yuenne nucuMIiMHbl «AKTYyaJIbHbIC 33]1a4U COBPEMEHHOM 3JIEKTPOXUMHIY OMUPACTCS
Ha 3HaHUS, IOJYYCHHbIE B X0/I€ OCBOCHHUS TAKUX JUCLUIUIMH, KaK «TepMoIMHAMUKA U KUHETUKA
JIEKTPOJIHBIX MPOIECCOB» M «MeMOpaHHAas 3JIEKTPOXUMUS U MEMOpPAaHHBIE MaTepUaibl HOBBIX
MOKOJIEHUI» U IPOBOJUTCA OJJHOBPEMEHHO C U3YUYEHHEM TaKUX AMCIMUIUIMH, Kak «MartemaTuye-
CKO€ MOJICJIMPOBAHNE U ONTUMH3ALMS IPOLIECCOB 3JIEKTPOMACCONIEPEHOCA B DJIEKTPOXUMUUECKUX
CHUCTEMAax».

14 Ilepevyenb mIaHupyeMbIX pe3yJIbTATOB 00y4eHHUsI M0 JMCHHUILIMHE (MOLYJIIO),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTEJIbHOM IPOrPaAMMBI

N3yuenne naHHOW y4uyeOHOW TUCHUIUIMHBI HaIpaBiIeHO Ha (QopMUpoBaHUE Yy OOydaro-
LIMXCS CIEIYIOINUX KOMIIETCHIINN:

KO}I 1 HAUMECHOBAHUE NHAMUKATOPaA

Pe3ynbTathl 00yueHUs MO AUCIUTIINHE
JIOCTHKEHUS! KOMITETEHIINH

OIIK-2 Cnoco0eH aHAIU3UPOBATh, HHTEPNPETHPOBATH U 00001IATH Pe3yabTAThl IKCIIEPUMEHTAIbHBIX U
pacyer-HO-TeOpeTHYeCKUX PadoT B H30PAHHOI 00/1aCTH XMMMHU WM CMEKHBIX HAYK

NOIIK-2.1. [IpoBOIUT KpUTHYECKUI aHa- | 3HACT MPHUHIUIBI CAMOCTOSATEIIFHON pabOTHI, OCHOBHBIE U Hambolee
JIM3 Pe3yJbTaTOB COOCTBEHHBIX SKCHEPH- | aKTyalbHbIC HANpaBJICHUS HCCIEIOBAaHWI COBPEMEHHON TeopeTHYe-
MEHTJIbHBIX U PACUETHO-TEOPETHYECKUX | CKOHM M SKCIIEPHMEHTAIBHOM JICKTPOXHMHUH

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

BrnazmeeT Teopuell m HaBBIKAMU aHANNM3a M WHTEPIPETANNN pe3yIbTa-
TOB IIPAKTUYECKON M TEOPETUIECKON PabOTHI B OONACTH IEKTPOXH-
MUH U B IPOPECCHOHATEHON AESITENbHOCTH

NOIIK-2.2. ®opMyaupyeT 3akIroueHHUs | 3HACT OCHOBBI MOMCKA HAYYHOU mH(pOpMaImu B pedepaTuBHBIX Oazax
1 BBIBOJIBI ITO PE3yJIbTAaTaM aHAJIN3a JINTE- | JTaHHBIX

paTypHBIX JaHHBIX, COOCTBEHHBIX 3KCIIe- | YMeeT (HOpMyIHpOBaTh M BBIBOJBI 110 PE3yJIbTaTaM aHaIN3a JINTepa-
PUMEHTAJIbHBIX W PAacYCTHO-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-
LM, PadOTHI C HAYYHBIMH CTAaThIMH M )KypHaJlaMu B pedepaTUBHBIX
0azax JaHHbIX

OIIK-4 Cnoco0eH roTOBUTH IMyOJIMKAIINH, yYACTBOBATH B IPO(eCCHOHATBHBIX JUCKYCCHSAX, IPEICTABIATH
pe3yabTaThl NPOo(ecCHOHAIBLHOI JeATeJbHOCTH B BI/¢ HAYYHBIX H HAYYHO-NONYJISAPHBIX J0KI210B
NOIIK-4.1. TIlpexacrasiser pe3ynabTaThl | 3HAET OCHOBHBIE 0a3bl JaHHBIX HAYYHBIX PECYpPCOB, IpaBHia 0hOpM-
paboTel B BHJE HAy4yHOHW NyOJNMKAalMM | JICHHS M TpeOOBaHMsl K MyOJHMKAILMsIM, BO3MOKHOCTH 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-
3YyJbTAaTOB HAYYHBIX HCCIeI0BaHUM

YMeeT oTOMpaTh HEOOX0AMMYI0 HH(OPMALIMIO, pa30UBaTh Ha CBSI3aH-
HBI€ YaCTH, KOMITWJINPOBATH B INCBMEHHOM M MYJIbTUMEIUIHHOM (op-
Marax

Brnaneer 6a30BbIMU HaBBIKAMU aHaIN3a, CHCTEMaTU3alMu U 00001Ie-
HUS pe3yJbTaTOB HAYUHBIX UCCIENOBaHUN; HaBbIKAMU NPECTABICHUSA
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
cBoci paboTHI B YCTHOH (opMme Ha pyc-
CKOM M aHTJIMIICKOM SI3bIKE

3HaeT OCHOBBI KyJIbTYPHI pedn M MPO(eCcCHOHANBHYIO TEPMUHOJIOTHIO
JUISL TIPEJICTABIICHHS PE3yJIbTATOB HAYYHBIX MCCIEIOBAaHUH B YCTHOH
(opmMe Ha PyCCKOM M aHIVIMHCKOM SI3bIKE

YMeeT yyacTBOBaTb B Hay4HBIX JAUCKYCCUSX M NPEICTAaBIATH HOJIY-
YCHHBIC B MCCJICJIOBAHUIX PE3yJIbTAThl B YCTHON (OpMEe Ha PYCCKOM H
AHTJIUHCKOM SI3BIKE

BrnaneeT HaBbIKaMH aHAJIM3a IPECTABICHUS PE3yIbTaTOB HAYUHBIX HC-
CIIEZIOBAaHUM B BHIE YCTHBIX JOKJIAJOB HAa PYCCKOM H aHIVIMHCKOM
SI3BIKE C TIOMOIIIBIO COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI

HOIIK-4.3. Bnaneer OCHOBHBIMU KOMMY-
HUKAaTUBHBIMU TIPUEMaMH JAEJIOBOTO 00-
IICHUS B IPO(ECCHOHAIBHON cpene, rpa-
MOTHO M apryMEHTHPOBAHHO H3Jaraet
CBOIO TOYKY 3pEHHS

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

YMeeT KOMOMIMPOBaTh WHGOPMAIMIO O IMOJYYEHHBIX pe3yJibTaTax
HCCIIEOBAaHUN IJI TPEACTABJICHUS B YCTHOM BHJE, y4acTBOBAaThb B
Hay4HbIX IUCKYCCHAX, I'DaMOTHO W apryMEHTHPOBAHHO H3J1ararb
CBOIO TOYKY 3pEHHUs

BrageeT HaBEIKaMH JETIOBOTO OOIIEHHS B TPO(PECCHOHATEHOM Cpefie

2 CTpyKTYpa U coJepKaHue TUCHUITUHBI

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 OuHast

KonrakTHas pa6oTa, B TOM 4HcJe: 3 cemecTp (Jachl)
AyIuTOpHBIE 3aHATHS (BCEro): 28 28
3aHATHSA JIEKIHOHHOTO THIIA 14 14
JlabopaTopHsble 3aHATHS - -
[IpakTHyeckue 3aHATUS 14 14
HNuas koHTaKTHas pabora:
ITpomexyrounas arrecranus (MKP) 0,2 0,2
CamocrosiTejibHAsi pa00oTa, B TOM YucJIe: 43,8 43,8
[TpopaboTka yueOHOro (TeOpETHYECKOro) MaTepraa 10 10
BrInoHeHNe WHANBUIYAIBHBIX 3aIaHUH (JOKIA IbI, IPE3CHTALINH) 10 10
IToAroTOBKA K yCTHOMY ONPOCY U TECTUPOBAHMIO 10 10
IToaroroBka K TeKyuieMy KOHTPOJIIO 13,8 13,8
KonTpoasb:
[ToaroroBka K 9K3aMeHy - -
Oo0masi Tpy10eMKOCTh yac. 72 72

B TOM 4YHCJie KOHTaKTHasi padoTa 28,2 28

3a4. efl 2 2

2.2 CTpyKTYypa TUCHUNINHBI

Pacnpenenenue Bu10B ydeOHON pabOTHI M UX TPYJOEMKOCTHU IO pa3JieaM JAUCIUILTUHBL.




Paznenbl quctumuimHbl, n3ydaembie B 3 ceMectpe (ouHas hopma oOydeHwHs ).

KonugectBo yacoB
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 XMMUM B CO3/IaHMHU albTEPHATUBHBIX HCTOYHHKOB 11.8 2 2 i 7.8
SHEPrUx
HUmozo no pazoenam oucyuniumvl. 71,8 14 14 - 43,8
Kontpons camocrosrensHoit pabotsr (KCP) - - - - -
IIpomexxyrounas arrecrarus (MKP) 0,2 - - - -
[ToaroToBKa K KOHTPOJIIO - - - - -
OO0m1ast TPyA0EMKOCTb 10 JUCTIUATUINHE 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 JEKIMOHHOTO 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 Deneparyy B 001aCTH TeXHUKU U TexHosorui. CoBpeMeH-
«HAHOTEXHOJIOTHUIX) HBIC TCHACHIIMU pa3sBUTUA XUMUH. Posp xumun B Pa3BUTHU «KKPHU-
TUYECKUXY», «BBICOKHMX» W «HAHOTEXHOJOTuK». CTaHOBJICHHWE W
pa3BUTHE PAa3BUTHE HAHOXUMUH
2 | CoBpemennbie Metoabl | CoBpeEMEHHBIE METOJIbI MCCIIENOBAHUS NTOBEPXHOCTEH (371eKTpoH- | 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 YCTPOMCTB MOHUTOPHHIra OKpyxarouiei cpeabl. Oc-
HOBHBIE TPEH/bl COBEPIICHCTBOBAHUS IOTEHIIMOMETPUUYECKUX
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- | UCCKHE METOIIbI (merupoBaHue, HOHHAS UMILIAHTAIUS, HAHECEHUE
ATOB TOHKHUX IJICHOK M MOKPBITUH ). XUMUYECKHE METO/IbI (M3MEHEHHE
(G yHKIMOHATBHOTO MOKpOBa). TpeboBanus k MoauduUKaTopam.
4 | CnocobObl monydenus u | HaHowacTHLa Kak CTpyKTypHas €IMHUIA 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 3IEMEHTOB. [ HOpUAHBIC COCIMHEHNS U MaTEPH-
aJIbl C HOBBIMHU XMMHUYECKHMH, CIIEKTPAIbHBIMHU, JIEKTPHIC-
CKHMH, MarHUTHBIMH, MEXaHUYECKUMH, CEHCOPHBIMH U KaTaJINTH-
YECKHMH CBONCTBAMH.

Hanotpy0ku, rpaden, ymiepenst. CyneprunpodoOHbIe MOBEpX-
HocTH. [lomydenue u 0b1acTH NpUMEHEHNS.

O0nacTi NPUMEHEHUS MOBEPXHOCTHO-MOAN(PUINPOBAHHBIX 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, mpeabsBiseMble K NPOMBI- | T
KaTalMTUYECKHe  IIpO- | JIEHHBIM KaTanu3aTopaM. COBpeMEHHbIE KaTaIu3aTophbl K HX MECTO
1IECChI B COBPEMCHHBIX MPOMBIIIJICHHBIX TEXHOJIOTHUAX (Heq)TeXI/IMI/IH, ocC-

HOBHOM OpPraHMYECKUN CHUHTE3, CPEACTBA 3alllUTa OKpPYKaIoIIeH
CpeIpl)
6 | Posp XuMuUM B cOo3maHUU | [I[pUHIAIIE IPSAMOTO MIpeoOpa30BaHuUs YHEPTUH XUMUIECKUX peak- | YO

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

3aHsaTus CCMHUHApPCKOI'0 TUIIa

dopma Te-
HaumenoBanue pazgena .
Ne TemaTnka 3aHATHIA/PabOT KYILEro KOH-
(Tembl)
TpOJIS
1 [(Mecro XMMUU B «KPUTHYE- Ilepexox oT uccienoBanuii B "0OBIUHBIX" YCIOBUSX — K CHH-  |KP
CKHX», «BBICOKHUX» U «HAHOTEX- [Te3aM B YCIOBHSX C MPUCTaBKOH "cBepX" (CBEpXBBICOKHE
HOJIOTHISIX» SHEPIrHU M CBEPXHU3KUE TeMIepaTyphl, CBEPXBBICOKHE JaBiie-
HUSI U CBEpXIIIYOOKHUIT BaKyyM, CBEpXMaJble KOHIICHTPALUU U
YaCTHIIBI)
CraHoBJeHHUE U pa3BUTHE HaHOXUMHH. Mepapxus pasmepos: |YO
ATOMHO-MOJIEKYJIIPHBII X HAHO-YPOBEHb
2 |CoBpeMeHHBIE METO/BI UCCIIe- | DNEeKTPOHHAs MUKPOCKOIIHNS KP
JIOBaHUsI IOBEPXHOCTH U MHOTO-
KOMIIOHEHTHBIX CpeJl
CoBpeMeHHBIE METOABI HCCle- | ATOMHO-CHIIOBast MUKpockonus. TyHHenbHas ckaHupyomas (YO
JIOBaHUsI MIOBEPXHOCTU U MHOT'O- | MUKPOCKOIIHSI
KOMIIOHEHTHBIX CpeJl
CoBpeMeHHbIe MeTOIbI Hcciie- | PeHTreHoBckue MeToIbI: AN PAKIHS IIEKTPOHOB, peHTreHo- |KP
JIOBaHMS IOBEPXHOCTH M MHOTO- | pIroopeceHIns, peHTTeHOPOTOAIEKTPOHHAS CIIEKTPOCKOITHS
KOMIIOHEHTHBIX CpeJl
CoBpemMeHHbIe MeTOIbI Hcclie-  |Buanmas u ynerpaduoneroBas crniektpockonusi. CBetopacce- |KP
JIOBaHUS TIOBEPXHOCTH M MHOTO- | stHHE. JIfomuHecieHnnsA. CIIEKTPOCKOIHS JIEKTPOHHOTO H
KOMIOHEHTHBIX CpeJl SAIEPHOT'0 MAarHUTHOTO pe30HaHca. Macc-CrIeKTpOCKONus
3 |BuumsiHue MuUKpo- ¥ HaHOCTpYK- |HccnenoBanne GU3NKO-XMMHYECKUX CBOMCTB yacTull pasme- |T
TYpBI ¥ XUMHYECKON Tipupoasl  [pom 1-10 uHM u pa3BuTne paboT B 001acTH, IEPEXOAAIIEeH OT
ITOBEPXHOCTH Ha MaKpOXapaKTe- |HAHOYACTHUI] K aTOMHO-MOJIEKYJIIPHOMY COCTOSHHIO
PUCTHKH HOBBIX MAaTE€PHAIOB
Brustane Mukpo- 1 HaHOCTPYK- |IlomydeHue cTaOMIbHBIX M BOCIPOM3BOANMBIX MaTepraioB Ha VO
TYpBI 1 XUMHYECKON IPUPOABI  [ocHOBe wacTuil pasmepom 1-10 am. Dymepensl, rpadeHs! 1
MIOBEPXHOCTH Ha MaKpOXapakTe- |HAHOTPYOKH
PUCTUKU HOBBIX MAaTE€PUAIOB
4 [Cnoco6sbl nonyuenus u obnactv |HoBble TpeHAbI B pa3BUTHN YCTPOHCTB MOHUTOPHHTA OKpYyXa- YO
MPUII0KEHUSI HAHOMATEPUAIOB |IOILEH cpenbl




Cnoco0s! nonyuenus u obnactu |MickycctBeHHsIi Hoc. MckyccTBeHHBIH 3bIK. Teopetndeckue |KP
MIPWIJIOKEHUS] HAHOMATEpUaIoB  |OCHOBBI, KOHCTPYKIMOHHBIE OCOOCHHOCTH M 00JIaCTH MTpHMe-
HEHUS
Cnoco0bl nonyueHus 1 obnacty | mOpuHbIe COeIMHEHUS U MaTepHabl 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] HAHOMATEpHAIOB | CKUE ITPeo0pa3oBaTen
CriocoObI TTosTydeHns ¥ 00J1acT | 3aIlIUTHBIE TOKPHITHS, IPUCAIKH K TOIUIMBAM 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
MIPWJIOKEHNS] HAHOMATEPHAJIOB | IMPOBAaHHOTO MaTteprasa. CTpOeHHE NPUBHUTHIX CIOEB
5 |HoBble KaTanm3aTopsl U KaTann- | XuMHdecKkoe MOIU(UIIMpOBaHNHE THIPOKCHINPOBAaHHBIX HO- |KP
THUYECKHE TIPOIECCHI CHUTEJICH METAIIIOPTaHUYECKUMH COCMHEHNSIMH — ITyTh CHH-
Te3a reTePOreHHBIX METAJUIOKOMIUIEKCHBIX KaTaJIM3aTOPOB
HoBble kaTann3aTopsl U KaTau- | DKOJIOTHYECKH YHCTHIE CXEMBI ITPpeo0pa3oBaHus 3HEpTuu Tom- | VO
THYECKHE TPOIECCHI JMBa. XUMHYECKasi SHEPTETHKA M OMOTEXHOJIOTUS
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 TPEYCMOTPEHBI YI€OHBIM IIAHOM.

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTEJIbHOI PadoThI

00yYAIOIIMXCS 1O TUCHUILUIMHE (MOILYJII0)

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

OTIPOCY U TECTUPOBA-
HUIO

Meronuueckre yKa3aHus 110 OpraHU3alK CaMOCTOSATEIbHON PabOTEHI.
Mertonuueckre yKa3aHus 10 HalMCaHUIO pedepaToB. Y TBEpKICHBI Kadeapoit dpusm-
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-
MOCTOSITEIbHON) pabOTHI CTYAEHTOB: MeToandeckue ykazanus / coct. T.I1. Cropo-
xeHko, T.b. [Tounnok, A.B., becnianos, H.B. Jlo3a. — Kpacnonap: Ky6anckwuii roc.
yH-T, 2018. 89 ¢

Y4eOHO-MeTOIUYECKUE MaTepuasbl NIl CaMOCTOSITENIbHOM paboThl OOyYarommxcs H3

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 rieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,
— B (hopMe 2IIEKTPOHHOTO 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.

JlaHHBII TIepeueHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Yy-
YAIOIIUXCAL.

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

B xozxe m3yueHust QUCHUIUIMHBI IPEIYCMOTPEHO HMCIOIB30BAHUE CIEAYIOIUX 00pa3oBa-
TEIbHBIX TEXHOJOTHIL: JIEKIINH, JTa00paTOPHBIEC 3aHATHS, CAMOCTOsITeNIbHAs padoTa CTYIEHTOB.

KoMneTeHTHOCTHBIN MOJX0/ B paMKax MpEenojaBaHusl IUCHUILIMHBI PEaIM3yeTcsl B UC-
M0JIb30BAHNY MHTEPAKTUBHBIX TEXHOJIOTHI U aKTUBHBIX METOAOB (IpobyieMHas iekuus, padora B
MaJIbIX TPyMIax) B COYETAaHUU C BHEAYAUTOPHOU pabOTOM.

NudopmannonHbie TEXHOIOTUH, TPUMEHSIEMbIE TTPH U3YYCHUU AUCIMILTUHBI: UCTIOIB30-
BaHWE WH(OPMAIMOHHBIX PECYpPCOB, MOCTYIHBIX B WH()OPMAIMOHHO-TEICKOMMYHUKAIIMOHHON
cetu HTEpHET.

AJnanTiBHBIE 00pa30BaTEIbHBIC TEXHOJIIOTHH, IPUMEHSIEMbIC IPY U3YUYECHUU TUCIUTLTAHBI
— JUIsL JIUL ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 310POBBS IIPEAYCMOTPEHA OPraHU3alnsl KOHCYJIb-
TalUH C UCIIOJIB30BAHUEM 3JIEKTPOHHOU MOYTHI.

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

OneHouHble CpeCTBA NPEAHA3HAUEHBI ISl KOHTPOJIS U OLIEHKH 00pa30BaTeIbHBIX IOCTH-
XKEHUH 00ydaroImuxcs, OCBOMBILUX MTPOrpaMMy Y4eOHON AMCHUIUINHBI «AKTyalbHbIE 33/1a4H CO-
BPEMEHHOH AIEKTPOXUMUN.

OneHouHbIe CpeCcTBa BKIIOYAOT KOHTPOJIBHBIE MAaTEPUAIIBl ISl TIPOBEACHUS TEKYLIETO
KOHTpOJIS B (hOpME YCTHOTO OIpoca, 0OCYKIEHHUS AUCKYCCUOHHBIX BOIPOCOB, KOHTPOJIBHBIX pa-
00T, TECTOB U MHIMBUAYAJIbHBIX 3aJJaHUH CTY/IEHTOB U MPOMEXYTOYHOH aTTecTaluu B Gopme BO-
IIPOCOB K 3a4ETYy.

CTpyKTypa OLEHOYHBIX CPEICTB /sl TeKYILIel U MPOMEeKYTOYHOH aTTecTallun

HaumenoBanme OLCHOY-

KOZ[ 1 HAMMCHOBAHUEC
HOT'O CpEaCTBa

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 aHaIM3UpOBaTh, MHTEPIIPETHPOBATh U 0000-
IaTh pe3yJIbTaThl SKCIEPHUMEHTAIBHBIX U PACUETHO-
TEOpEeTHYECKUX padboT

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

YmMmeeT hopMyIHpPOBATH 3aKITIOUEHHS U BBIBOJBI IO
pe3yabpTaTaM aHaju3a JIATEPaTypPHBIX JaHHBIX, COO-
CTBEHHBIX DKCIIEPUMEHTAIBHBIX U PacUeTHO-TEOpe-

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




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

THYECKHX PadoT B 00J1aCTH COBPEMEHHOH TeopeTu-
4EeCKOH U IKCTIEPUMEHTAIbHON 3JICKTPOXUMHUHU

Brnaneer HaBbIKaMH TOWMCKAa M CHCTEMaTH3aIMH
Hay4YHOI nH(pOopManuu, paboTsl C HAYYHBIMH CTaTh-
SIMU ¥ )KypHaJIaMH B peepaTUBHBIX 0a3ax TaHHBIX

HNOIIK-4.1. [pen-
CTaBJISIET PE3YJIbTATHI
paboThl B BHIC Hayd-
HOW IyONMKanuu (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 CIICIIHAIbHOT0 Ha3HAYCHUS IS IIpeCTaBIIe-
HUS PE3yJbTaTOB HAyYHBIX MCCIICTOBAHUH

YMeer oTOMpaTh HEOOXOIUMYIO HH(DOPMAIIHIO, Pa3-
OuBaTh Ha CBSI3aHHBIC YacTH, KOMIIMIIUPOBATH B
MUCBMEHHOM M MYJIbTUMEIUIHOM (hopMaTax

Brnaneer 0a30BbIMH HaBBIKAMH aHAJIM3a, CHCTEMATHU-
3alid U 0000IIEHHS Pe3yIbTaTOB HAYYHBIX HCCIe-
JIOBaHUM; HABbIKAMU IPECTaBICHUS PE3YJIbTaTOB
HAYYHBIX HCCIICJIOBAaHUI B BUAC HayIHOU ITyOIHKa-
UM HA PYCCKOM W (FUTH) aHTIHMICKOM SI3BIKE, TIPO-
TPaMMHBIMH TIaKETaMH OOIIETO ¥ CIHECIHAIBHOTO
Ha3Ha4Y€HUS JJIs IPEACTABICHUS pe3yJIbTaTOB Hay4-
HBIX UCCJIEJIOBAHUMN

KP

Bomnpoc Ha
3a4ere
5,6,20,22,24

HOIIK-2.1. IIpogo-
IUT KpUTHYECKUI
aHaU3 pPEe3yJIbTaTOB
COOCTBEHHBIX 3KCIIE-
PUMCHTAJILHBIX U Pac-
YEeTHO-TEOpEeTHYIe-
CKUX pabor, Kop-
PEKTHO HX WHTEpIpe-
THPYET

3HaeT NPUHIIUIIEI CAMOCTOSTEIbHOM pabOTHI, OCHOB-
Hble ¥ HauOojee aKkTyalbHbIC HAIIPABJICHUS UCCIIe-
JIOBaHUM COBPEMEHHOM TEOPETHUYECKON U 3KCIIEpU-
MEHTAJILHOH 3JIEKTPOXUMUU

YMeeT aHanu3upoBaTh, HHTEPIPETUPOBATH U 0000-
IaTh Pe3yJIbTaThl SKCIEPHUMEHTAIBHBIX U PACUETHO-
TEOPETHYECKUX PabOT, MCHONB3YsI TEOPETHYECKHUE
OCHOBBI TPAJAMIMOHHBIX M HOBBIX DAa3ZeioOB 3JICK-
TPOXUMHUH NPU PELISHHH NPOHECCHOHATBHBIX 33/1a4

Bunageer Teopueil u HaBbIKaMU aHAINM3a U HHTEPIIpe-
Talluu pe3yJbTAaTOB INPAKTUYECKOM U TeopeTude-
CKO¥ paboThI B 001aCTH JIEKTPOXUMHUH U B IIpodec-
CHOHAJbHOM J1€ATeJIbHOCTH

YO

Bomnpoc Ha
3a4eTe
10-13

HNOIIK-4.2. IIpen-
CTaBJISIET PE3yJbTaThI
cBOeH paboTHI B YCT-
HOW (opme Ha pyc-
CKOM M aHTJIMHCKOM
SI3BIKE

3HaeT OCHOBBI KyJbTYpbl PeYH U MPOPECCHOHATb-
HYH0 TEPMUHOJIOTHIO ISl IPEJICTaBJICHUS PE3yibTa-
TOB HAyYHBIX HCCJIEJOBAaHUI B yCTHOH ¢opme Ha
PYCCKOM U aHTJIMMCKOM SI3bIKE

VYMeeT yuacTBOBaTh B HAyUHBIX AUCKYCCHUAX U IIPEA-
CTaBJIATH IIOJyYEHHBIE B HCCICAOBAHUSX DPE3yJib-
TaTbl B YCTHOW (hopMe Ha PyCCKOM M aHIIIMHCKOM
SI3BIKE

Biiageer HaBbIKaMU aHANN3a IPECTABIICHHUS PE3yIIh-
TATOB HAYYHBIX HCCIIEAOBAaHHWH B BHIE YCTHBIX JO-
KJIaJI0B Ha PYCCKOM U aHIJIMACKOM S3BIKE C TIOMO-
B0 COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI

YO
KP

Bomnpoc Ha
3a4eTe
7,8,9,14-
19,23

HOIIK-2.2. Dopmy-
JUPYET 3aKITFOUYCHHS
7 BBIBOJBI IO PE3YIIb-
TaTaM aHajau3a JIUTe-
paTypHBIX  JIAHHBIX,
COOCTBEHHEIX DJKCIIE-
PHMEHTAIBHBIX U Pac-
YETHO-TCOPETUYC-

cKuX padot B u30paH-
HOM 00JacTH XHMHH

3HaeT OCHOBBI MOMCKA HAYIHON MH(OPMAIIUU B pe-
(hepaTuBHBIX 0a3ax JaHHBIX

YmeeT (HopMyIHpOBATh 3aKIIOYEHHUS] U BBIBOABI MO
pe3yJbTaTaM aHallu3a JIMTEPaTyPHBIX JTaHHBIX, cO0-
CTBEHHBIX SKCIEPHUMEHTAIBHBIX M PAaCUeTHO-TEOpe-
THYECKHUX PaboT B 00J1aCTH COBPEMEHHOH TeopeTu-
4EeCKOH U IKCTIEPHUMEHTAIbHON 3JIEKTPOXUMHHU

BnaneeT HaBbIKaMH IIOMCKA W CHCTCMAaTHU3alluH

Bomnpoc Ha
3a4eTe
21,25,26




HJIKN CMCKHBIX HAYK

Hay4HOH MH(pOpMAIMHU, padOTHl C HAYYHBIMH CTaTh-
SIMHU 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

YMeeT KOMIWINPOBAaTh WHPOPMAIHIO O IMOIYIEH-

MaMH JEJI0BOro 00-
6 IIeHUs B Ipodeccro-
HaIBHOM cpene, rpa-
MOTHO ¥ apryMeHTH-
POBaHHO n3JIaraet
CBOIO TOUKY 3pCHUS

HBIX pe3ynbTaTax HCCICAOBAHMU IS MPEACTaBiIe-
HUS B YyCTHOM BHZE, Y9aCTBOBAaTh B HAyYHBIX JIHC-
KyCCHSIX, TPAMOTHO U apryMEHTHPOBAaHHO H3JIaraTb
CBOIO TOUKY 3PCHUS

Brnaneer HaBbIKaMu JEOBOTO OOIIEHHS B Mpodec-
CHOHAJIBHOM cpefie

TunoBbie KOHTPOJIBbHBIC 32JaHU /I HHbIE MaTePHAJIbl, HEOOX0AMMBbIE Il OLCHKH 3HA-
HHM, YMEHHil, HABBIKOB U (MJIH) ONBLITA AEATEIbHOCTH, XaPAKTEPU3YIOLIMX 3TaNbI (hopmu-
POBaHUs KOMIIETEHIIUII B poLecce 0CBOEHMsI 00pa30BaTeIbHOM NMPOrpaMMbl

BOl'[pOCl)I AJIsd KOHTpO.]'IbHOﬁ paGOTI)I H YCTHOI'O OoIIpoca 1mo reme «MecTO XMMHH B «KpHUTH-
YEeCKHUX», KBBICOKHX» U «KHAHOTEXHOJIOIUAX»

1 MecTo XMMHUH B HHTETPAIlMOHHOM U3YYE€HUU €CTCCTBCHHBIX JTUCITUTLINH.

2 Kakue TeXHOJIOrMM HA3bIBAIOTCS KPUTHYSCKUMH, BRICOKUMHU? B 4yeM 0COOCHHOCTh HAHO-
TEXHOJIOTHI?

3 PoJib XuMHM B pa3BUTHH KPUTHUCCKHUX TEXHOJOTHH.

4 CraHOBJIEHHE U Pa3BUTHE HAHOXUMHUHU.

5 TenaeHnu pa3BUTHI XUMHUYECKOH MPOMBIIIIIEHHOCTH B Poccunu.

6 MecTo XUMHUH B Pa3BUTHH HAHOTEXHOJIOTHIA U MTOJTydeHHH HAaHOMATEPHAIIOB.
7 DU3MKO-XMMHUYECKHE OCHOBBI CAaMOOPraHU3allui MaTEPUH.

8  Kpurnueckue TexHonoruu Poccuu, OTHOCSIIMECS K XUMHUH.

Bonpocs! 1J1s1 KOHTPOJIBHOM PadoThI M YCTHOTO onpoca no teMe «CoppeMeHHbIe METObI
HCC/IeI0OBAHMSA TOBEPXHOCTH U MHOTOKOMIIOHEHTHBIX CpeI»

1 Kakue pasznmensl XuMU4ecKo Hayku HEOOXOIMMO pa3BUBATh AJISI COBEPLICHCTBOBAHMS
AHATTUTUYECKUX CEHCOPOB?

2 [Touemy metonbsl MK-cniekrpockonuu n KP-ciekTpockonuu He NpUrogHsl A UCCIENO0-
BaHUs XMMHYECKOTO COCTaBa MOBEPXHOCTH?

3 [Touemy MeTO PEHTI€HOBCKOM (HDOTORIEKTPOHHOM CIEKTPOCKOMHMM BCE IIMpPE MPUMEHS-
eTCsl 111 MCCIIEI0BAHUS XMMHUECKOI0 COCTaBa MOBEPXHOCTU?

4 KakoBbl mpUHIUNBI (YHKIIMOHUPOBAHUS TYHHEIBHOMN 3JE€KTPOHHOW MUKPOCKOIHUN?

5 Kakne pa3HOBUIHOCTH aTOMHO-CHIIOBOM MHUKpockonuu Bel 3Haere? Koraa u nouemy uc-
MIOJIB3YIOT TOT WJIM UHOM MeToa?

6 C moMoIIbI0 KaKUX METOJIOB MCCIEIYIOT THIPOoGoOHOCTh TOBEepXHOCTEH? B yem mocto-

HHCTBA U HCJOCTATKH KaXJ0T'0 M3 3TUX MCTO,Z[OB?

Bonpocs! 111 KOHTPOJILHON PadoThI U YCTHOIO ONpoca 1o TemMe «Biausinne MUKpPo- 1 HaHO-
CTPYKTYPBI H XUMHU4Y€CKOI MPUPOALI NOBEPXHOCTH HA MAKPOXaPAKTEPUCTUKH HOBBIX Ma-
TepHaIoB»

1 Crnioco6b1 MoIM(UITMPOBaHUS TOBEPXHOCTH. TpeboBaHus K MOAU(UKAaTOpaM.

2 CBoiicTBa MOBEPXHOCTH U 00beMa TBEPBIX TEJ PA3IMYHON XMMUUECKON PUPOIBI.

3 Kakue mapameTpsl xapakTepusyoT HaHouacTHIy? COBOKYITHOCTh HAHOYACTHIL?

4 Kakue HanOCTpYKTYpHI ABIsITOTCA THApOGMIbHBIME? ['HapododbHpiMu? B kakux o0macTsix
IPOMBIIIJICHHOCTH M 0OIIIECTBEHHOMN JKU3HU MOTYT MIPUMEHATHCSI HAHOCTPYKTYPBI ¢ KOHTPOJIHUPY-
eMoit THIpohOOHOCTHIO?

) KakoBbI nepcrekTuBbI CUHTE3a U UCIIOJIb30BAHUS TOBEPXHOCTHBIX HAHOCTPYKTYpP?
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6 Oco0OeHHOCTH CBOMCTB YIIIEpOJHBIX HAHOMATEPUAIOB, UX PUMEHEHHE.
7 Teopus nepxonsauuu.
8 HanopasmepHsbie cTpyKTypsl, nojydeHubie u3 JJHK.

IIpumep TecTupoBanus no TeMe «BiMAHHEe MUKPO- U HAHOCTPYKTYPHI U XUMUYECKOI MpH-
POIbI MOBEPXHOCTH HA MAKPOXaPAKTEPUCTHKH HOBBIX MATEPHAJIOBY
1 HanouacTHIIbl KaKOTO pa3Mepa He MOTYT HA3bIBATHCS KOJJIOUTHBIMU?
a) 1-50 Hwm;
6) 30-500 am
B) 100-10000 HM.

2 MarudeckuMH KJIacCTEpaMy Ha3bIBAIOT:
a) KJIacTephbl C TAKUM KOJIMYECTBOM YYAaCTBYIOIMX YACTHUL, YTO OHU SIBJIAIOTCS SHEpreTHye-
CKHU 0oJiee BBITOJJHBIMU, YEM COCEIU TI0 Pa3MEPHOMY PSAY;
0) kacTepbl Takoi (OPMBI, UTO UX CYIIECTBOBAHUE TPOTUBOPEUUT 3aKOHAM KJIACCHUECKON
(U3UKH, HO COOTBETCTBYET MOJIOKEHHSIM KBAHTOBON (PH3HKH;
B) KJIACTEpbl HAHOYACTUIL] OJIarOPOAHBIX METAIUIOB.

3 YTo U3 nepeuruciIeHHOTO HEBEPHO?
a) HaHOMaTepuasbl 00Jiee TBEP/Ibl, YeM KOMITAKTHBIE MaT€pUaJIbl TOTO ke COCTABA;
0) HaHOMaTepHalibl 0oJiee TUIACTUYHBI, YeM KOMIAKTHbIE MaTEepPHalbl TOTO K€ COCTaBa;
B) TIOPOT XJIQJIHOJIOMKOCTH i1 HAHOMATEPHUAJIOB BBIIIIE, YEM JIJIsi KOMITAKTHBIX MaTEPHAJIOB
TOTO K€ COCTaBa.

Bonpocs! 111 KOHTPOJILHOM Pad0oThI U YCTHOTO onpoca 1o temMe «Crnoco0bl MoTy4eHus u
00J12CTH NPUJIOKEHNS] HAHOMATEPHAJIOB»
HoBsle TpeH bl B pa3BUTHH YCTPOWCTB MOHUTOPUHIA OKPYKAIOIIEH CPEJIbI.
M ckyccTBEHHBIN HOC.
N cKkyCCTBEHHBIN S3BIK.
Kakwue cylecTByroT OCHOBHBIE TUIIBI TPUCATOK K TOIIMBaM? MoTOpHBIM Maciam?
O6acTi npuMeHeHus1 00BbEKTOB C HAHOCTPYKTYPUPOBAHHOW MOBEPXHOCTHIO.
TBepble MOIUAIIEKTPOIUTHI KaK Pa3HOBUJHOCTb HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAJIOB.
CuHres, CTPYKTYypa, IpUMEHEHHE.
7 VYraeponusle HaHOTPYOKU. CUHTE3, CTPYKTYpa, 00JIACTH TPUMEHEHHMS.
8 CynepruapodoOHbie noBepxHocTU. [IpuHLIKIIBI TONTydYeHHs U 001acTU TPUMEHEHUS.

OO WN -

IIpumep KOHTPOJILHOM padoThI 0 TeMe «Cnoco0bI MoTyYeHHs U 00/1aCTH NMPHJIOKEHUS
HAHOMATEPHAIOB)»
Bapuant Ne 1
1 Kakue cymecTByOT cloco0bl MOTYYEHHUs YIIIEPOAHBIX HAHOMATEPHATIOB?
2 C nomompro MHTEpHET-CcaliTa WWW.Nnanometer.ru vaiiaure naGopmammro 0o
UCIIOJIb30BAaHUH HAHOTEXHOJIOTUN B DHEPIETHUKE.

Bapuant Ne 2
1 B u4eM cyTh 1 KakoBO amnmnapaTHoe 0(hOpMIIEHHE METO/Ia MOJIEKYJIIPHOM 3MUTaKCHUH?
2 Cnowmomsio MHTEpHET-CcaliTa WWW.Nanometer.ru vaiaure nHGOPMAITUIO O COBPEMEHHOM
COCTOSIHUM MCCJIEIOBAHUHN B 00JIACTH CO3/IaHHS KBAHTOBOT'O KOMITBIOTEPA.

Bapuant Ne 3
1 Omnumure MeTO MOBEPXHOCTHO-UHAYINPOBAHHON TOINMEPHU3AIINH.
2 C nomoupto MHTepHer-caiita WWw.nanometer.ru  Haiiaute UHPOpPMALHUIO O
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HelipoMop(hHOM KOMIBIOTEPE.

Bapuant Ne 4
1 CmnocoObl mosTydeHHsI B CBOMCTBA MHOTOKOMITOHEHTHBIX CHUCTEM C Y4aCTHUEM HECKOJIBKUX
OPraHWYECKUX U HEOPTraHUYECKUX BEIIECTB U IJIEMEHTOB.
2 C mnomompto HHTEpHET-caiiTa WwWWw.nanometer.ru Haiiaute wHOpMAIUM0O O HOBBIX
OpPraHUYECKUX (POTOBOJIBTANYECKUX YCTPOUCTBAX.

Bapuant Ne 5
1 B uém cxoactBo u paznuuue rpadura, rpadeHa, GyuiepeHoB U YIIepOIHBIX HAHOTPYOOK?
2 C nomomisto MHTEpHET-CaliTa WWW.Nanometer.ru Haiiiute HHPOPMAILHIO O TPUMEHEHUHN
a’poresiel Ha OCHOBE YTIJIEPOJHBIX MaTEpPUAIOB B JIMKBUJIALUU TOCIEICTBUN Pa3IMBOB
He(TH.

Bapuant Ne6
1 Tlonyuenue rmenok Jlaurmiopa-bnomxerr.
2 C nomouipto MHTEpHET-CaliTa WWW.Nanometer.ru naiianre HHGOPMALIUIO O TPUMEHEHUT
HAHOYIAKOBOK JJIsl IPOTUBOOITYXO0JIEBBIX ITPENAPATOB.

Bapuant Ne7
1 3onb-reab METOL.
2 Cnomonipto MHTEpHET-CaliTa WWW.Nanometer.ru vaitnure nadopmaruio 00 aHaim3e o1u-
HOYHBIX LIeNed MaKpOMOJIEKYI.

Bapuant Ne8
1 TlonydeHue 6GMOIOrMYECKUX HAHOMATEPHAJIOB.
2 Cnomoursto MHTEpHET-CaliTa WWW.nanometer.ru vaiaure nagopmarnuio o RFID-metkax.

IIpumep TecTupoBanus no Teme «HoBble KaTAIM3aTOPHI M KATAJIUTHYECKHE MPOLECCHD
Karanu3s ucnons3yror B:
1 90% npoieccoB XUMUYECKON MPOMBIIIIIEHHOCTH;
2 20% mporeccoB XMMHUYECKON POMBIIIJIEHHOCTH;
3 100% mporeccoB XUMUYECKOH MPOMBIIIUIECHHOCTH.

B HacTos1ee BpeMs pa3BUBAIOT UCCIEIOBAHUS:
1 1o co3aHuI0 KaTaau3aTOPOB HOBBIX PEAKITHIA;
2 10 pa3paboTKe HOBBIX METOJUK MPUTOTOBJICHHS KaTallu3aTOPOB;
3 1o pa3paboTKe HHTUOUTOPOB KATATHTHYECKUX IPOIIECCOB.

CaMbIii MHOTOTOHHAXHBIN KaTATUTUHYECKUI XUMUYECKUH MTPOIECC — ATO:
1 xpexuHr HeTEnpoOayKTOB;
2 TONyYCHHE IYTyHA;
3 TOPOM3BOACTBO MOJUAITHUIICHA.

Bonpocsl 1Jis1 KOHTPOJILHOM PaGoThI H YCTHOTO onpoca no teme «Pojb XMMuM B CO31aHUH
AJIbTEPHATHBHBIX HCTOYHHKOB JHEPrUH»

1 [TpuHIMIIBI TPSAIMOTO MPeoOpa3OBaHUs YHEPTHMH XMMHUYECKUX PEaKIUN B AJIEKTPUUYECKYIO

DHEPrul0 B XMMHUYECKUX UCTOUYHUKAX Toka (XUT).

Baxneiimue xapakrepuctuku XUT, anmapatypHoe opopmieHue.

3 [Tpumenenne XUT nns akkyMynupOBaHUS SHEPTUU B OBITOBBIX M M3MEPUTEIBHBIX MPHOO-
pax.

4 Hcnonb3oBanue XUT B kpynmHOMAacITAOHBIX TPOU3BOICTBEHHBIX TEXHOIOTHIX.

N
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:‘)HeKTpOXI/IMI/I‘ICCKI/Ie KOHACHCATOPHbI KaK YCTPOﬁCTBa AJI XpaHCHUA SHEPTUH.
TomiuBHBIC PJIEMEHTHI.

3ayeTHO-IK3aMeHAMOHHbIE MATEPHAJIbI IVIsl IPOMEKYTOYHOM aTTecTauMu (3a4eT)
Cnucoxk BONPOCOB /1Jisl NOATOTOBKH K 3a4eTy:
Posb xumMuM B pa3BUTHH KPUTHYECKHUX TEXHOJIOTHN.
TeHeHIY pa3BUTHS XUMUYECKOU MPOMBILIIEHHOCTU B Poccun.
MecTo XMMHH B pa3BUTUU HAHOTEXHOJIOTMH U IIOJy4YEHUU HAHOMATEPHAJIOB.
XHUMHUYECKUE UCTOYHHUKH HJIEKTPOIHEPTUH.
Ckanupymomas TyHHEIbHasi MUKPOCKOIHUS
ATOMHO-CHJIOBasi MUKPOCKOIIHS U €€ MOU(UKAITIH.
MHororenesble MUHAATIOPHBIE CEHCOPBI. HOBBIE TEHIEHIIMY.
THUITIBI HOHCENEKTUBHBIX 2JIEKTPOJOB U COBPEMEHHBIE MAaTEPHUAIIBI, IPUMEHSAEMBbIE IS yIIy4-
LICHUS UX XapAKTEPUCTHK.
Bo3moxHOCTH cCOBpeMEHHBIX (PePMEHTATUBHBIX METOJIOB aHAIM3A.
DU3NKO-XUMHUYECKUE OCHOBBI CAMOOPTaHU3alMA MAaTEPUH.
JuccunatuBHbIE CUCTEMbI CAMOOPIAaHU3AIMY MAaTEPUH U 00JIACTH UX MPUMEHEHUS.
KoncepBartuBHas camoopranu3zaius Mmatrepun. O01acTi puMeHeHHsI KOHCEPBAaTUBHBIX CH-
CTEM.
CBepxpeuETKu Ha OCHOBE HAHOCHCTEM.
MeToapl oJIy4eHUs: IOBEPXHOCTHBIX HAHOCTPYKTYpP. MOJEKyIIpHO-Ty4YeBast SIUTAKCHS.
MeToap!l oTy4eHUsI IOBEPXHOCTHBIX HAHOCTPYKTYp. ['azodazHas smuTakcus MeTaioop-
TFaHUYECKUX COCIUHEHUH.
MeTtonbl hopMHUpoBaHUS HAHOCTPYKTYP. 30Jb-Teab MeToA. [lonmumepusaius B BOAHBIX pac-
TBOPAX.
MeTtonbl hopMHpOBaHUS HAHOCTPYKTYpP. XUMHUECKas COOpPKa MOBEPXHOCTHBIX HAHOCTPYK-
TYyp.
MeTtonbl popmupoBaHus HAHOCTPYKTYp. [Inponus asposoneit. CyGnumanoHHas CyIiKa.
Hossle maTepuansl. A3porenu.
MeTtonbl popmupoBaHUs NOBEpXHOCTE. MukpoauTorpadus.
Ob6nacTu npuMeHeHHs: 00BEKTOB C HAHOCTPYKTYPHUPOBAHHOM MOBEPXHOCTHIO.
TBepable MONMAIEKTPOIUTHI KAK Pa3HOBUIHOCTh HAHOCTPYKTYPHUPOBAHHBIX MaTEpPHAJIOB.
CuHre3, CTpYKTypa, IPUMEHEHHUE.
VYrnepoausie HaHOTPYOKU. CHHTE3, CTPYKTYypa, 00J1acTH IPUMEHEHUSI.
CynepruapodobHble MoBepXHOCTU. [ IpUHIMITBI OTydeHUs U 00JIaCTH IPUMEHEHHUS.
CymHocTs kaTanuza. TpeboBaHuUsl, MPeAbABIsSEMbIE K TPOMBIIIJIEHHBIM KaTallu3aTopaMm.
CoBpeMeHHbIE KaTaIN3aTOPbl U UX MECTO B COBPEMEHHBIX MPOMBILIUIEHHBIX TEXHOJIOTHSX
(HedTexumusi, OCHOBHOW OpraHMYECKUN CUHTE3, CPEACTBA 3aIUTHI OKPY’KaIOIIEH cpebl).
[TpuHIMIBI IPSIMOTO MPeoOpa3oBaHUsl SHEPTHM XUMHUYECKUX PEAKLUUH B 3JIEKTPUUYECKYIO
SHEPTUI0 B XMMHUYECKUX UCTOUHHKaX Toka (XUT).
Baxmwueiimue xapakrepuctuku XUT, annapatypHoe opopmIIeHHE.
[Tpumenenne XUT ans akkyMyJIHpOBaHMS SHEPTUU B OBITOBBIX M U3MEPUTEIBHBIX MPUOO-
pax.
Ucnonp3oBanne XUT B kpynmHOMacITaOHBIX TPOU3BOJCTBEHHBIX TEXHOJIOTHUSX.

Kpurepun oueHnBaHus pe3yJibTaTOB 00y4YeHUs
Kpurepun oneHuBaHNs KOHTPOJIBHBIX padoT
KontponbHas paboTa mpoBoAUTCS B MUCbMEHHOU (hopme.
OrneHKa «OTJIMYHO» BBICTABIISICTCS, €CITU CTY/ICHT BBIOJHII pa0doTy 0e3 OIrOoOK 1 HeJ0-

YETOB, JIOMYCTHJI HE 00JIee OTHOTO HEJI0YeTa.
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O1eHKa «XOPOII0», €CIIU CTYACHT BBIIOJHWI paboTy MOJIHOCTHIO, HO JIOIYCTUJI B HEH HE
Oonee ogHON HETpyOOii OMMOKK U OJTHOTO HEJI0UeTa, T He 0oJiee IBYX HEJJOUETOB.

O1cHKa «yT0BJIETBOPUTENBHO», CCIIM CTYJICHT NMPABWILHO BBHITIOJHHI HE MEHEE TOJI0-
BUHBI paOOThI MU JOMYCTHI He Ooiyiee ABYX rpyObIX OomuOOK, miu He Ooyiee OJHON TpyOoit u
OJIHOW HETpy0oil OMMOKK M OJTHOTO HEJIOYETa, WM He 00Jiee IBYX-TPEeX HErpyObIX OITUOOK, HIIH
OJTHOM Herpy0oil OMMOKHU U TPeX HEAOUETOB, WIIA IPU OTCYTCTBHH OIIUOOK, HO MPH HATUYHH Ye-
TBIPEX-TISITH HEJIOYETOB, TUIOXO0 3HAET TEKCT MPOU3BENICHHS, JOMYyCKAaeT HCKaKEHHE (DaKTOB.

O1eHKa «HEy10BJIeTBOPUTEIbHO», €CIIU CTYJCHT TOIYCTUI YHCIIO OMNOOK 1 HEI0UETOB,
IPEBOCXOIAIIIEE HOPMY, IIPH KOTOPOI MOKET OBITh BEICTABJICHA OIICHKA «3», HIIU €CJIU MTPABHILHO
BBITOJIHWJI MEHEE MOJIOBUHBI PaOOTHI.

Kpurepuu olieHHBaHHUS TECTOB
Tectbl npeacTaBisaoT coO0M psAll 3aJaHUM, B KOTOPBIX CTYAEHTHI JOJKHBI IOAYEPKHYThH
IPABHJIbHBIM OTBET WJIM HAIlMCATh CBOM BapHAHT MPABHJILHOTO OTBETA. 3a KAXKIBIA MPaBUIbHBIN
OTBET BBICTABIISIETCS OQUH OaIil.
Omnenka GopMupyercss B COOTBETCTBUU € KpUTEpHUsIMHU TaOuibl. OlEeHKa OMpeaeseTcs
HpOHeHTOM HpaBI/IJII)HLIX OTBCTOB.

Crynenu ypos-
T P [Tokazarens oueHku chopMu-
Hell ocBoeHUs OTnuuuTenbHble IPU3HAKU .
. POBaHHON KOMIIETEHIINN
KOMIICTCHIIUU
[Toporossiii OO0yuaromuiics BOCIpou3BoAUT TepMuHbl, | He menee 55 % OGamnos 3a 3a-

OCHOBHBIE TOHSTHUS, CIIOCOOEH Yy3HABaTh | JaHUA TecTa
SI3BIKOBBIE SIBJICHUS
ba3zoBbrit OOyuaromuiicss BBISBISET B3auMocBs3M, | He menee 75 % 6amioB 3a 3a-
KJIacCCU(UIUPYET, YIIOPSAIOUNBAET, UHTEP- | JaHUs TecTa

IIPETUPYET, MPUMEHSAET Ha IPAKTHKE
MPOMJICHHBI MaTepHal

[IponBuHYTHII OOyuaromuiics aHanu3upyer, oueHuBaet, | He menee 90 % 6amioB 3a 3a-

MPOTHO3UPYET, KOHCTPYUPYET JTaHHS TECTa
Komnerenius ve chopmupoBana Menee 55 % OannoB 3a 3aia-
HHS TECTa

IlIkaja oneHNBaHUS MPU TECTHPOBAHUM:
«oTIm4HO» - 90-100% TpaBUIIBHBIX OTBETOB;
«xopouo» - 75-89% MpaBUIBHBIX OTBETOB,;
«YIOBJIETBOPHUTEIBbHOY» - 60-74% MpaBHIILHBIX OTBETOB;
«HEyIOBJIETBOPUTEIBHO» - 59% U MEHBIIIE IPaBUIBHBIX OTBETOB.
[Tpu mpoBeieHUH TECTUPOBAHUS, CTYICHTY 3aIllPelaeTcs MOIb30BaThCs JOMOJIHUTETBHON
JITEPATypPOi.

Kpurepun oneHuBaHusi yCTHOTO OIpoca

C 1enpro KOHTPOJIA U MOATOTOBKH CTYAEHTOB K M3yUYEHHUIO HOBOM TEMBI BHAUaJIEe KaX10H1
MPAKTHUYECKOT0 3aHATHS IIPErogaBaTeseM MPOBOAUTCS MHANBHUIYaIbHBIN WIH GPOHTANIbHBIN yCT-
HBII OIIPOC MO BBIITOJIHEHHBIM 33JaHUSIM IIPEIbIyIIel TeMbl. KpuTepun oLeHKN: — IPaBUIbHOCTD
OTBETA M0 COACPKAHUIO 3a7aHMsl (YUUTHIBAETCSA KOJIMYECTBO U XapaKTep OLIMOOK MPH OTBETE);

— MOJTHOTA M TITyOMHA OTBETa (YUUTHIBAETCS KOJMYECTBO YCBOCHHBIX (DaKTOB, MOHATUN U
T.IL.);

— CO3HATEIbHOCTh OTBETA (YUUTHIBAETCS IOHUMAHUE U3J1araéMoro Marepuaa);

— JIOTUKA U3JI0KEHUS MaTepuana (yU4UThIBAETCS YMEHUE CTPOUTH LIEIOCTHBIH, OCIe10Ba-
TEJbHBIN paccKa3, FPAMOTHO I10JIb30BATHCS CHELUAIBHON TEPMUHOJIOTUEN);

14



— palMoOHAJIBLHOCTH UCIIOIH30BAHHBIX PUEMOB M CITOCOOOB PEIICHUS ITOCTaBICHHON yue0-
HOW 3a1au¥ (YYUTHIBACTCSl YMEHHE HCIIOIH30BaTh HAanOoJIee MPOrpecCuBHEIE U AP (EKTUBHBIE CTIO-
COOBI JOCTHIKEHUS 1IEIIHN );

— CBOEBPEMEHHOCTh M 3()()EKTHBHOCTh MCIIOIB30BAHMS HATJISIIHBIX TTOCOOUN M TEXHHYE-
CKHMX CPEJICTB IPH OTBETE (YUYUTHIBACTCS IPAMOTHO M C TOJIB30i MPUMEHSTh HATJISAHOCTD U Jie-
MOHCTPALIMOHHBIN OMBIT IPU YCTHOM OTBETE);

— UCIOJIB30BaHUE JOMOIHUTEIBHOTO MaTepuaia (00s3aTeIbHOE YCIIOBUE);

— palMOHAIBHOCTh MCHOJIB30BaHUSI BPEMEHHU, OTBEJICHHOI'O Ha 3ajaHue (He ojoOpsieTcs
3aTSIHYTOCTh BBIMOJHEHUS 3aJlaHUs, YCTHOTO OTBETAa BO BPEMEHH, C YUETOM WHIWBHIYAIbHBIX
0COOEHHOCTEH CTY/IEHTOB).

Pa3BepHyTHIl OTBET CTYIEHTA IOJDKEH MPEICTABIIATH COOO0H CBSI3aHHOE, TIOTUYECKHU TTOCTIe-
JIOBATEeILHOE COOOIICHNE HA 33JaHHYIO TEMY, TTOKA3bIBaTh €r0 YMEHUE MPUMEHSTH ONPEICICHIS,
MpaBuUJia B KOHKPETHBIX CIy4asx.

O1eHKa «omau4Ho» CTaBUTCA, €CIIM CTYACHT MOJHO U3JIaraeT MaTepual (0OTBe4aeT Ha BO-
poc), 1aeT MPaBHIbHOE ONpeAeNieHUE OCHOBHBIX MOHATHI; 00HAPYKUBAET MOHUMAaHUE MaTepHU-
aya, MOKeT 000CHOBATh CBOM CYXKICHHSI, IPUMEHHUTH 3HAHUS HA MPAKTHUKE, IPUBECTH HEOOXOIU-
MBbI€ IPUMEPHI HE TOJIBKO U3 YUeOHUKA, HO U CAMOCTOSITENIEHO COCTABIICHHbBIE; U3JIaraeT MaTepuan
MOCJIEIOBATEIBLHO M MPABWJIBHO C TOUYKH 3PEHHS] HOPM JIUTEPATYPHOTO SI3bIKA.

OrneHka «xopouio» CTaBUTCS, €CIIH CTYICHT JaeT OTBET, yIOBIECTBOPSIOIINIA TEM e Tpe-
OOBaHUSM, YTO H JIJISI OLEHKH «OTJIMYHO», HO TOMyCKaeT 1—2 ommOKU, KOTOPBIE CaM K€ UCIPaB-
aseT, ¥ 1-2 HemoveTa B MOCIE0BaTSIIBHOCTH U S3IKOBOM O(DOPMIICHUH H3J1araeMoro.

OreHka «yooeiemeopumenbHo) CTaBUTCS, €CIIU CTYICHT 0OHApYKUBAET 3HAHUE U TIOHU-
MaHUE OCHOBHBIX MOJOXXEHHUI JAHHON TE€MBbI, HOT U3JIaraeT MaTepHall HEMOJIHO U JOIYCKaeT He-
TOYHOCTU B ONPEIEIICHNUN MOHITUH Wi (OPMYITUPOBKE MPABHUIT, HE YMEET JOCTATOYHO TITyOOKO
U JIOKa3aTeIbHO 000CHOBATH CBOM CYKJEHUS M MIPUBECTH CBOM MPUMEPHI; U3JIaraeT Marepral He-
MOCJIEIOBATEIBHO U JIOMyCKAET OMUOKH B SI3HIKOBOM O(OPMIIEHUH U3JIaraeMoro.

OneHka «Heyooe1emeopumenbHo) CTaBUTCS, €CIU CTYACHT OOHApYXHBaeT HE3HaHUE
0oJIbIIIEH YaCTH COOTBETCTBYIOIIETO BOIIPOCA, IOMYCKAET OMTMOKHY B (hOPMYITUPOBKE OIIpeIeTIeHUI
U TIPaBUJI, UCKAKAIOIIME X CMBICH, OECTIOPS0YHO U HEYBEpPEHHO m3jiaraeT marepuan. OmeHka
«2» oTMeYaeT TaKue HEJOCTATKU B MOATOTOBKE, KOTOPHIE SBIISIOTCS CEPHE3HBIM MPEMITCTBHEM K
YCHEIMIHOMY OBJIQJICHUIO TTOCIIEYIOIIUM MaTEPHAIIOM.

Kpurtepun oueHnBanus Ha 3a4yere

CryneHTsl 00513aHbBI CAATh 3a4€T B COOTBETCTBUU C PACIIMCAHUEM U YI€OHBIM TIJIaHOM. 3a-
YeT MO JUCIHUILTMHE MPECceayeT 1eJIb OLIEHUTh PadoTy CTYAEHTa 3a KypcC, MOJTy4YeHHe TeopeTHye-
CKHX 3HAHUH, UX MIPOYHOCTH, Pa3BUTHE TBOPUYECKOTO MBIIIUICHHS, TPHOOPETEHHE HABBIKOB CaMO-
CTOATENBHOU pabOThl, YMEHUE IPUMEHSTD MMOTYYCHHBIE 3HAHUS JUIsI PEICHHUS TPAKTHUECKUX 3a-
nad. @opMa MpOBEICHUS 3a4eTa: YCTHO WJIM MHUCHhbMEHHO YCTAHABIMBAETCS pelieHneM Kadeapsl.
Pe3ynbrar cnaum 3aueTa 3aHOCUTHCS MIPEMNO/IaBATENIEM B 3aUETHYIO KHUXKKY.

Kpurtepuu oueHuBanusi pe3yjibTaToB 3a4eTa:

OneHKU «3aumenoy» 3acCly’)KUBAaeT CTYIEHT, OOHApYXHUBIIMA 3HAHWE OCHOBHOTO IIPO-
TPaMMHOTO MaTepuaia B 00bEMe, HEOOXOIUMOM JIJIs JaTbHEHTIIeH ya€0bl U MPECTOSIIeH paOOThI
10 PO eCCHH, CIIPABIISIONINIICS C BBIMOJTHEHUEM 33/IaHUH, TPETyCMOTPEHHBIX MPOTPaMMO, 3Ha-
KOMBII C OCHOBHOU JIUTEPATYPOU, PEKOMEHJOBAHHON IIPOrPAMMOM.

OrneHKa «He 3a4umeno) BBICTABISETCSA CTYICHTY, OOHAPYKUBIIEMY MPOOETbl B 3HAHUSIX
OCHOBHOTO TTPOTPAaMMHOTO MaTepHalia, JOMyCTUBIIEMY MPUHIUITHAIBHBIE OMMMOKH B BBITIOJIHE-
HUU MPETyCMOTPEHHBIX MporpamMmoit 3aganuid. Kak nmpaBuio, oneHKa «He 3aYTeHO0» CTaBUTCS
CTyJEHTaM, KOTOpble HE MOTYT MPOJODKUTh 00YYeHHE WU MPUCTYNUTh K MPOPEecCHOHANbHON
JESTEIIbHOCTH TI0 OKOHYAHUU By3a 0€3 JOTMOTHUTEIbHBIX 3aHATUN 10 COOTBETCTBYIOMIEH TUCIIH-
IIJIUHE.
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O1eHOYHBIC CPENCTBA /ISl MHBAIUIOB H JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3710PO-
BbSI BRIOMPAIOTCS C YIETOM UX UHIUBUAYAITBHBIX MICUXO(PHU3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIM/IAM | JIUT]AM C OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 37I0POBbSI
MPEIOCTABIISICTCS TOMOIHUTEIBHOE BPEMSI JUIsI IOATOTOBKH OTBETA HA 3a4ETE;

— IIpH TIPOBENICHUH TIPOLICYPHI OIICHUBAHUS PE3yIbTATOB 00yUEHHSI MHBAIUIOB H JIUIL C
OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 3I0POBbSI MPEAYCMATPUBACTCS HCIIOIB30BAHNE TEXHUYCCKHIX
Cpe/ICTB, HEOOXOIMMBIX UM B CBSI3U C UX WHIUBUIYAIbHBIMUA 0OCOOCHHOCTSIMU;

— TIPH HEOOXOAMMOCTH JIJIsl OOYJAIOIIUXCS C OTPAHMYEHHBIMUA BO3MOXHOCTSIMHU 3JI0POBBS
U WHBAJIHMJOB NpOIEypa OIICHUBAHUS PE3y/IbTaTOB OOYUYCHHS MO JUCIUILIMHE MOXET IPOBO-
JUTHCS. B HECKOJIBKO 3TAIOB.

[Ipornenypa onieHUBaHUS pe3yJIbTATOB 00YUEHUS HHBAUIOB U JIWII C OTPAaHHYEHHBIMH BO3-
MO>KHOCTSIMH 3JIOPOBBS 110 TUCITUIUIMHE (MOIYIIIO) TIPEyCMaTPUBACT peoCcTaBlieHue nH(OopMa-
uK B popMax, alanTHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHS HH(POPMAITUH:

JUts 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeueHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTa 00Y-
YAFOIIUXCSI.

5 llepeuyeHnb y4eOHOI TUTEPATYPhl, HHPOPMALMOHHBIX PECYPCOB M TEXHOJIOTHil

5.1 YueOHnas uTepatypa

1 Hpyros, F0.C. Ananu3z 3arps3HEHHOIN OYBbI U OMACHBIX OTXO0/0B [ DJIEKTPOHHBIH
pecypc] / 1O. C. ipyros, A. A. PonuH. - 4-e uzn. (311.). - Mocksa: JIabopatopus 3Hanuii, 2015.
- 472 c. - https://e.lanbook.com/book/70699.

2 [xnap M.®. OcHoBel HayuHbIX HccnenoBanuil. M.: [lamkos u K, 2014. 244 c.
https://e.lanbook.com/reader/book/56263/#4

3 buomerannoopranndeckast xumus [ Texct] = Bioorganometallics / pen. XK. XKaysu
; mep. ¢ anrn. B. I1. Isauenko, K. B. 3aitiiea ; nmox pen. E. P. Mumaepoii. - M.: BUHOM.
JlaGopatopus 3Hanuii, 2010. - 494 c.

4 Brenaboparopusiii xumudeckuit ananm3 [ Texkct] / mox pen. FO. A. 3omo0ToBa, cocr.
IO. A. 3onotoB; [Poc. akan. Hayk, OTA-HHE XMMHMH U HAYK 0 MaTepuanax, Hayd. coser no ana-
auTrdeckor xumun, MH-T oOuieit u neoprannueckoit xumuu uM. H. C. Kypnakosa PAH]. - M.:
Hayxka, 2010. - 560 c.

5 Kazapsn, Mummk AlipazaToBud. DneKTpo(H3uKa CTpYKTYpUPOBaHHBIX PACTBOPOB
coJIel B XKHJIKUX MOJApHBIX audsekTpukax [Texcr] / M. A. Kazapsu, U. B. Jlomos, U. B. Ila-
Mauud. - M.: DUBMATJINUT, 2011. - 189 c.

6 3aiiues, Cepreii IOppeBnu. CynpaMosieKyasipHble MOHOMEPHO-TIOJMMEPHBIE CH-
CTEMBI Ha OCHOBE CTHPOJIa U X KOMIUIEKCHO-paauKkaibHas conommmepusanus [ Texcer] / C. 1O.
3aiiues, B. B. 3aiinera. - M.: URSS: [KPACAH/I], 2012. - 310 c.

7 Kozanepos, O.A. CoBpeMeHHbIE XUMUYECKHE HCTOUHUKU TOKA [ DIEKTPOHHBIH pe-
cypc]: yuebnoe nocodue / O.A. Kozanepos, A.B. Beegenckuit. — DnektpoH. naH. — CaHKT-
[TerepOypr: Jlanb, 2018. — 132 ¢. — Pesxum moctyma: https://e.lanbook.com/book/104850.

5.2 llepnoauueckas JJuTepaTypa
1. Baszser narnbix komnaauu «Vct Beroy http://dlib.eastview.com
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2. Dnexrponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/
3. XKypnan «MeMOpaHbl 1 MEMOpaHHBIE TEXHOJIOTUN»
4, Kypnan «duszndeckas XUMHUs»

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

DJ1eKTPOHHO-0ubMoTeuHbIe 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 5BC «ZNANIUM.COM» www.znanium.com

5 DBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHubie 0a3bl JTAHHBIX:

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

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

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

4 Hayunast snextponnas 6ubiaunorexa (HIB) http://www.elibrary.ru/

5 [TonHOTEKCTOBBIE apXUBBI BEAYIIMX 3allaJHBIX HAYYHBIX XXypHaioB Ha Poccuii-
ckoit miatdopme HaydHbix xypHaioB HOUKOH http://archive.neicon.ru

6 HanmonaneHast snexkTpoHHass 6uOnmuoTeka (IOCTynm K DIIEKTpOHHOH OmOimoTreke
nuccepranuii Poceuiickoit rocyaapcrsentoi ouobnunorexu (PI'B) https://rusneb.ru/

7 [pesunentckas 6ubmmoreka um. b.H. Enbumna https://www.prlib.ru/

8 baza nannbix CSD KemOpumpxckoro meHTpa KpUCTaLUIOrpauyecKuX IdaHHBIX
(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 "Jlekropuym TB" http://www.lektorium.tv/

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

HNudpopmManuoHHbIE CIPABOYHbIE CHCTEMBI
KoncyabranT ILlinioc - cripaBouHast mpaBoBasi CUCTeMa (JIOCTYII 10 JIOKAJIbHOM CETH C KOM-
IBIOTEPOB OMOIMOTEKN ).

Pecypcbl cBoOOAHOTO fOCTYHA:

1 KubepJlennnka http://cyberleninka.ruf/;

2 AMepuKaHCcKas maTeHTHas 0a3a qaHHbIX http://www.uspto.gov/patft/;

3 MuHucTepcTBO HayKd W Bblcmiero oOpasoBanusi Poccuiickoit ®enepaunu
https://www.minobrnauki.gov.ru/;

4 ®denepanbhblil mopran "Poccuiickoe oopa3osanue” http://www.edu.ru/;

5 Nudopmarnmonnas cucrema "EqmHoe OkHO J0cTymna K 00pa3oBaTeIbHBIM pecyp-
cam" http://window.edu.ru/;

6 Enunas xomnekiuss 1mudpoBbIX oOpasoBarelbHBIX pecypcoB  http://school-
collection.edu.ru/;

7 Cayx0a TeMaTHYECKUX TOJKOBBIX ciaoBapeit http://www.glossary.ru/;
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8 Cnosapu u sanukiaoneaunu http://dic.academic.ru/;

9 Oo6pasoBarenbhblil mopran "Yue6a" http://www.ucheba.com/;

10 3akonomnpoekT "O6 o6pazoBanuu B Poccuiickoit deneparuu'. Bompocsl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety.

CoOcTBeHHBIE JJIEKTPOHHBbIE OOpa3oBaTeibHble W HH(OPMAIMOHHBIE PeCypChl

KyoI'y:

1 DIIEeKTPOHHBIN KaTajor Hayunoii OuOIMOTEKH Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web

2 DNIeKTpOHHAs OonbmmoTeKa TPYZI0B YYEHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3 Cpena MOAYIIBHOTO JuHaMH4Yeckoro ooydenus http://moodle.kubsu.ru

4 baza yueOHBIX I1aHOB, Y4eOHO-METOAMYECKUX KOMILJICKCOB, ITyOIMKAIIUN U KOH-
dbepennuii http://infoneeds.kubsu.ru/

5 bubnmorexka MHPOPMAITMOHHBIX pecypcoB Kadeapsl HHOOpMAIIMOHHBIX 00pa3oBa-
TEJIbHBIX TexHoorui http://mschool.kubsu.ru;

6 DnexkTpoHHbIH apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

7 DJIeKTPOHHBIE 00pa30BaTebHbBIC pecypchl Kadeapbl HHOOPMAIIMOHHBIX CHCTEM H

TexHousioruil B o0pazoBanuu Kyol'Y u nayuno-meroauueckoro xypaana "[ILIKOJIBHBIE I'OAbI"
http://icdau.kubsu.ru/

6 MeTtoauyeckue yKazaHusi i 00y4alOUIMXCs 10 OCBOEHHIO TUCIUIITTUHBI (MOLYJIs1)

VYcnenHoe 0ocBOeHHE AUCHUIUIMHBI TPEANOJaraeT akTUBHOE, TBOPYECKOE YYacTHE
CTYyJEHTA MyTeM IJIAHOMEPHOM, TOBCETHEBHOM pabOTHI.

OCHOBHBIM BHIOM ayJTUTOPHOUN PaOOTHI CTYICHTOB SIBJITFOTCSI CEMUHAPCKUE 3aHSATHSI.

CemuHapckue 3aHSTHSI CITYXaT U 3aKpEIUICHUs M3YYEHHOTO MarepHalia, pa3BUTHUS
YMEHHI ¥ HABBIKOB TIOJITOTOBKHU JIOKJIAJIOB, COOOIIEHUH, TPHOOPETEHUS OIBITa YCTHBIX ITyOJIHY-
HBIX BBICTYIUICHUH, BEACHHS IUCKYCCUH, apTyMEHTAINH U 3aIUThI BHIBUTAEMBIX TIOJIOKEHUH, a
TaKKe JUIsl KOHTPOJIS MPErofaBaTeIeM CTETEHH MOATOTOBICHHOCTH CTYIEHTOB IO M3ydaeMOM
TUCITUTLINHE.

CemuHap npe/mnonaraetT CBOOOHBIM 0OMEH MHEHHSIMU 110 M30paHHo# TeMaTuke. OH HaYu-
HAETCs CO BCTYMUTEIHHOTO CIIOBA MpernoaBaTelis, GOopMyTUPYIOLIETO Leb 3aHATHS U XapaKTe-
PHU3YIOIIETO €ro OCHOBHYIO MPOOJIEMAaTUKY. 3aTeM, KaK MPaBUIIO, 3aCIYIIUBAIOTCS COOOIIECHMS
cTyneHToB. OOCyKIeHHEe COOOIIEHUSI COBMEIIAETCSI ¢ PACCMOTPEHUEM HaMEUYEHHBIX BOIPOCOB.
Coo01ienus, mpenoiararonue aHaIu3 MyOIUKaIMi 1Mo OTIeTFHBIM BOIPOCaM CEMUHApa, 3aciy-
[IMBAIOTCS OOBIYHO B cepeuHe 3aHaThs. [loompsieTcs BEIIBIKEHUE U 00CYKICHHUE allbTePHATHUB-
HBIX MHEHHH. B 3aKITI0OYMTEITLHOM CIIOBE MPETO/IaBaATENb ITOABOUT UTOTH O0CYKICHUS U 00BSB-
JISIET OLIEHKH BBICTYTABIIINM CTYJSHTaM. B 11e1s1X KOHTPOJIs MOATOTOBIEHHOCTH CTY/IEHTOB U MIPH-
BUTHS UM HABBIKOB KPaTKOTO MHUCBMEHHOTO W3JIOKEHHUS CBOMX MBICIICH TPEIoaaBaTeiib B X0/
CEMHUHAPCKHX 3aHSATUI MOXKET OCYIIECTBIIATh TEKYIIHI KOHTPOJIb 3HAHUN B BUJIE YCTHOTO OTpoca
WJTH TTHCBMEHHBIX TIPOBEPOYHBIX padoT.

[Ipu moAroTOBKE K CEMUHAPY CTYACHTHI UMEIOT BO3MOKHOCTH BOCIIOJIB30BAThCS KOHCY b~
TaIUsAMU TIpernoaBaTeliss. Kpome yka3zaHHBIX TE€M CTYACHTHI BIIPaBe, IO COTIIACOBAHUIO C TIPEIIO-
JaBaTelieM, U30UpaTh U IPYrue HHTEPECYIOIIUE HX TEMBI.

KadectBo y4ueOHON pabOTHI CTYIEHTOB IMPEMNO/aBaTellb OIEHUBACT B KOHIIE CEMHHApA,
BBICTaBIISAs B paboumii )KypHas TeKylue oreHKu. CTyJIeHT UMEeT IPaBO 03HAKOMHUTHCS C HUMU.

OO6mue peKOMEeHIalnH

N3ydyeHne QUCHMILTUHBI CIEIyeT HAUMHATH C MPOpaboTKu pabodell mporpaMMel, 0codoe
BHUMaHue, yAelsis UeNsIM U 3aJlayaM, CTPYKTYpe U COJEpKaHUIO Kypca.

Nmeercs anekTpoHHAs BEpCHs JIEKLIMHI IO TaHHOM JUCLHUILIAHE.
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OcHoBHOI (hopMOli 00yueHMsI CTYIEHTOB SBISETCA CaMOCTOsTEeNbHAass paboTa Haj
yueOHbIM MaTepuanoM. IIpouecc u3yueHus AMCHUILIMHBI “AKTyallbHbIE 33/a4d COBPEMEHHOMU
JIEKTPOXUMHUHN” COCTOUT U3 CIETYIOLINX ATAIOB:

1. TlpopaboTka TEOpPETHYECKOTO Marepuansa MO PEKOMEHIOBAaHHOMY YYEOHUKY U
KOHCIIEKTaM JICKI[MH, MpeJOoCTaBICHHbIX IpenojaBareieM B 3JEKTPOHHOM Buzae. B ciydae
HEJIOCTYIIHOCTA JTAHHOTO TMOocoOWsi HEoO0XOAMMO OOpaTUTbCS K CIHCKY JIMTEPaTyphl,
MPUBEJICHHOTO B pabouedl mporpaMme JUCHUIUIMHBI “AKTyalbHBIE 3aJadyd COBPEMEHHOM
IIEKTPOXUMHUN .

2. BeinonHeHue caMoCTOATENbHbBIX PadoT.

3. IloaroroBka M IpeacTaBICHUE INEPE] OAHOKYPCHHKAMM NPE3CHTAlUi Ha 3a/JaHHYIO
TeMY.

4. Cnauu 3a4eTta B YCTHOM WJIM MUCBMEHHON (hopMme (10 YCMOTPEHHIO MPETIo1aBaTes).

IIpe3eHTanuy Ha 3aJaHHYIO TEMY BBIOJHSAOTCS B iporpamMme Power Point. Ona nomkHa
coCcTOATh W3 5-8 cHailloB W coAepXaTb OCHOBHBIC OIpeneneHus, (akTndeckuid
WITIOCTPUPOBAHHBIM MaTepuall, BBIBOJIbI U CIIMCOK MCIIOJIb30BAaHHBIX UCTOYHUKOB.

Marepuan s cooOIIeHUs HEO0OXOAWMO HCKaTh B KHHTax, KypHalIax W HHTEPHET-
UCTOYHUKAX, OMYOJIMKOBAHHBIX B ITOCIEAHUE 3 TOJA.

Jloxnaa, COmpoBOXKAAIONINHN TTPE3EHTAIIMHU, JOJIKEH 3aHUMAaTh 7-10 MUHYT.

W noxnan, W Impe3eHTauud IpeJBAapUTEbHO IPUCBUIAIOTCS MPENojJaBaTeo 10
AJIEKTPOHHOM ITOYTE HA IIPOBEPKY.

CamocrosTenbHble paObOThl BBIMOIHSAIOTCS KaX/IbIM CTYJE€HTOM Ha OTAEIbHBIX JIUCTKAX.
He nmomyckaercs ucnoibp3oBaHHE JIOOBIX CpPEACTB KOMMYHHKAIMH (HOYTOYKH, MOOWIIBHBIC
Tesie()OHBI C BBIXOJIOM B MUHTEPHET U IIp.

JlomyckaeTcsi UCHOJb30BaHUME pabouux TeTpajiedl, B KOTOPBIX 3aKOHCIIEKTHPOBAHBI
HauOosiee BaXKHbIE C TOYKM 3PEHUS KaXJOr0 M3 CTYJIEHTOB MOMEHTHI, BBIJCIICHHBIE MpHU
CaMOCTOSITENIbHOM MPOpadOTKe KaXKI0M U3 TEM.

B ocBoeHuM IHCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPaHUYEHHBIMU BO3MOXHOCTSMU
30pOBbsi OOJIBIIIOE 3HAYCHUE WMEET WHAWBHUyajbHas ydeOHas pabora (KOHCYJIbTALlUH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

WunuBuayanbHble KOHCYJIbTAIMM IO TNPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOUIMM MHAWBUIYAIN3aLlUU OOYUYE€HUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXJIy IMpernojaBaTeieM U O00y4aroIMMCS WHBAJIWJIOM WM JMIOM C OrPAaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSI.

7 MaTepuaabHO-TEXHHYECKOe ofecrieyeHHe 1o JUCHUIIMHE (MOYJII0)

HaumeHoOBaHKe CiENUANIBLHBIX T10- OCHAIIIEHHOCTD CIIEUANLHBIX IOME- [NepeueHb JUIEH3UOHHOTO MPO-
MELICHUH IECHUM TpaMMHOT0 00ecTIeYeHuUs
VYueOHBle ayqUuTOPHHU Ui PoBeje- | Mebenb: yueGHas MeOeb Microsoft Windows;
HMS 3aHSATHH JIEKIMOHHOTO THIIA TexHudeckue cpencTra 00yUCHUS: Microsoft Office
(ayn. 234c) nHTepaktuBHas pocka SMART Board,

KOPOTKO(OKYCHBIH ~ HMHTEPAaKTUBHBIH
IIPOEKTOP, HOYTOYK, MEJIOBast JI0CKa
VY4eOHbIe aymuTopuu Ui poBeae- | Mebenb: yaeOHas MeOenb Microsoft Windows;
HUS 3aHATHH CEMHHApCKOro THIa, | TeXHHuecKue cpelcTBa 0O0yUeHHUS: Microsoft Office
TPYNIIOBBIX M WHAWBUAYAJIBHBIX | MHTepakTuBHas mocka SMART Board,
KOHCYJBTAIHHA, TEKYIIET0 KOHTPOJIS | KOPOTKOPOKYCHBIM  HMHTEPAKTHBHBIH
1 TIPOMEXYTOYHOI aTTeCcTaIiu MIPOEKTOP, HOYTOYK, MEJIOBast IOCKa
(ayn. 234C, 332C)
Y4eOHble aymuTopuu it Kypco- | KypcoBas paboTa He mpemycMoTpeHa YIeOHBIM TIaHOM.
BOTO TPOEKTHPOBAHUS (BBIIOJIHE-
HUS KYPCOBBIX paboT)
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JI71st caMOCTOSATEIbHOM pabOThl OOYYAKOIIMXCSI MPEAYCMOTPEHBI IIOMEIIEHUS, YKOMILICK-
TOBaHHBIC CIICIUATH3UPOBAHHON MEOEIIBIO, OCHAIIEHHBIC KOMITBIOTEPHON TEXHUKON ¢ BO3MOYKHO-
CTBIO TIOJIKJIIOUCHHMS K ceTh «MHTepHeT» U 00ecIedeHreM JI0CTyma B JICKTPOHHYIO HH(POPMAIIH-
OHHO-00Pa30BATEIBHYIO CPENY YHUBEPCUTETA.

HaumenoBanue nomeleHui s
CaMOCTOATENBHOM paboThI 00y4aro-
MUXCS

OCHaIlIEHHOCTh MTOMEILEHUH ISl CaMOCTO-
STENBHOM paboThI 00yYaromuxcs

[NepeyeHb MUIIEH3HOHHOTO
HpOrpaMMHOTO obecrede-
HES

TTomemieHue a1t caMOCTOSATEIHLHOMN
paboThI o0yJaromuxcs (IUTaTBHBIN
3an HayuHoii OnOIHOTEKN)

Meobenb: yuebHas mebOenb

KoMmmiekT crienmanu3upoBaHHON MeOeH:
KOMITBIOTEPHBIE CTOJIBI

ObopynoBaHre: KOMOBIOTEPHAS TEXHHUKA C
MOJIKIIIOYEHHEM K HH(POPMAIMOHHO-KOM-
MYHHUKAIMOHHO# cetn «MHTepHET» U J0-
CTYIIOM B DJIEKTPOHHYIO MH(OpMaIMOHHO-
00pa30BaTeIbHYIO CPey 00pa30BaTEILHOM
OpraHu3alyy, Be0-KaMepbl, KOMMYHHUKAIIU-
OHHOe 0o0OpynoBaHHe, oOecreunBarolee
JIOCTYII K CEeTH HMHTEpHET (IIPOBOJIHOE CO-
eIMHEeHNe ¥ OeCIPOBOIHOE COCIMHEHHUE T10
texuogorun Wi-Fi)

Microsoft Windows;
Microsoft Office

TTomemieHue a1t caMOCTOSATEIHLHOMN
pabotsl obyuaromuxes (ayn. 213c,
329¢, 401c)

Meobenb: yaebHas mebenb

KoMmmiekT crenmanu3upoBaHHON MeOeH:
KOMIBIOTEPHBIE CTOJIBI

ObopynoBaHre: KOMOBIOTEPHAS TEXHHUKA C
MOIKIIFOYCHHEM K HH(OPMAIIHOHHO-KOM-
MYHUKallMOHHOU cetu «MHTepHeT» U 10-
CTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
o0Opa3oBaTeNnbHyI0 cpeny 00pa3oBaTeNbHOM
opraHu3aiuu, Be0-KkaMepbl, KOMMYHHKAIIU-
OHHOE 00opynoBaHHWe, obecrneynBaroIice
JIOCTYIl K CeTH UHTEpHET (MPOBOJHOE CO-
eIMHEHNE U OECTIPOBOIHOE COSIMHEHUE T10
texuoorun Wi-Fi)

Microsoft Windows;
Microsoft Office
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