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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-
HBIE YaCTH, KOMITWJINPOBATH B INCBMEHHOM M MYJIbTUMEIUITHOM (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 HaKETaMHU
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 TIPEJICTABIICHUS PE3yJIbTaTOB HAYYHBIX HCCIICIOBaHMI 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
AHTIUHCKOM SI3BIKE

BrnaseeT HaBbIKaMU aHAJIM3a IPECTABICHNUS PE3yIbTaTOB HAYUHBIX UC-
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-
IIeHUS B IPO(ECCHOHAIBHON cpefe, rpa-
MOTHO W apryMEHTHPOBaHHO H3Jaract
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 H3Jararb
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 (TeOpEeTHIECKOro) MaTepHaa 10 10
BrInoHeHNe WHANBUIYAIBHBIX 3aJaHUH (JIOKJIA]bI, PE3CHTAIIUH) 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 pabora 28,2 28

3a4. efl 2 2

2.2 CTpyKTYypa TUCHUNINHBI

Pacnpenenenue Bu10B ydeOHON pabOTHI M UX TPYJOEMKOCTHU IO pa3JieaM JAUCIUILTUHBL.




Paznenbl quctumuimHbl, n3y4aembie B 3 ceMectpe (ouHas hopma oOydeHwHs ).

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 METOIBI HCCIICIOBAHUS IIOBEPXHOCTH U 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 KaTanu3aTophl H KATATHTHYCCKUE MPOIECCHI 16 4 4 - 8
6 Ponb XMMHUM B CO3JIaHHMU aNbTEPHATUBHBIX WCTOYHHKOB 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 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 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 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
HOCTM YW MHOIOKOMIIO- | CKAHHpYOIIas MUKPOCKOIIHS; PEHTTE€HOBCKUE U CIIEKTPOCKOIINYE-
HEHTHBIX Cpejl ckue Metonpl.) [IpuHIMNIE (QYHKIHMOHHPOBAHUS COBPEMEHHBIX
CEHCOPHBIX YCTPOMCTB MOHUTOpPHHra OKpyxatouieit cpeasl. 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- | UCCKHE METOIIbI (merupoBaHue, HOHHAS UMIUIAHTAITUS, 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
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJIIO)

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

OTIPOCY U TECTUPOBA-
HUIO

MeTOZ{I/I‘IGCKI/Ie YKa3aHud 10 OpraHu3aluu CaMOCTOSITeIILHOM paGOTBI.

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-
nyanbHbIxX 3aganuii (go-|LIK1Ap M.@. OCHOBBI HAyYHBIX HCCIIEI0BAHMIi: y4eOHoe mocobue st GakamaBpoB /
knazpl, npesenran)  |M- @ Mwwp. - 9-e w3 - M. Jlamkos u K, 2022. - 208 c.

3 [Toxrotoska k ycrromy [NiRS:/znanium.ru/catalog/document?id=431702#bib

Mertouueckre yKa3aHus 10 HalMCaHUIO pedepaToB. Y TBEpKICHBI Kadeapoit ¢pusu-
4ecKol xumuH, nporokon Ne 17 or 11.05.2017 r

Mertonuueckre peKOMEeHJalliy K OpraHn3aliii ayIMTOPHOI 1 BHEAyAMTOPHOM (ca-
MOCTOSITEIbHON) pabOTHI CTYAEHTOB: MeToandeckue ykazanus / coct. T.I1. Cropo-
xeHko, T.b. [Tounnok, A.B., becnianos, H.B. Jlo3a. — KpacHonap: Ky6anckwuii roc.
yH-T, 2018. 89 ¢

Y4eOHO-MeTOIUYECKNE MaTepuasbl NIl CaMOCTOSTENIbHOM paboThl O0yYarommxcs H3

qurcCiia UHBAJIWIOB U JIMII C

OrpaHUYCHHBIMH BO3MOKHOCTSAMU 300POBBS (OBB) MMpeaoCTaBIAOTCA

B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JJOPOBBS U BOCIIPUITHS HH(DOpMALIUU:
Jis U1 ¢ HapYIICHUSIMH 3PEHUS:
— B TIeYaTHOU popMe YBEITUICHHBIM MIPUPTOM,
— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUJist U1 ¢ HApYIIEHHUSIMH CITyXa!
— B Ie4aTHoi (opme,



https://e.lanbook.com/book/70699
https://znanium.ru/catalog/document?id=431702#bib

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JJist 111 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIIA TIEpeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTUHTEHTa 00Y-
YAFOLIIXCS.

3 O0pa3oBaTe/ibHbIe TEXHOJOIMHU, IPUMEHsieMble IIPH OCBOCHMH IUCHMILIMHBI (MO-
JLyist)

B xozxe m3yueHust JUCLMIUIMHBI IPEIYCMOTPEHO HUCIOIb30BAHUE CIEAYIOIUX 00pa3oBa-
TEJIbHBIX TEXHOJIOTUH: JIEKLINH, Ta00paTOPHbIE 3aHATHUS, CAMOCTOATENIbHAsL pPad0Ta CTYIEHTOB.

KoMIIeTeHTHOCTHBIN MOAXOJA B PaMKax IPENOJAaBAHUS IUCLUIUIMHBI PEAU3YETCS B HC-
[10JIb30BAHNY MHTEPAKTUBHBIX TEXHOJIOIMH U aKTUBHBIX METOAOB (IIpobeMHas JieK1us, pabora B
MaJIbIX TPYIIAx) B COYETAHUU C BHEAYUTOPHOM paboTOi.

WudopmanroHHble TEXHOJIOTHH, IPUMEHSIEMbIE TPU U3yYCHUN AUCHUILTNHBI: HCIOIB30-
BaHUE HMH(OPMAIMOHHBIX PECYPCOB, NOCTYNHBIX B MH(POPMALMOHHO-TEIEKOMMYHUKALIMOHHOM
cetu MHTEpHET.

AnantuBHble 00pa30BaTeNbHbIE TEXHOJIOTHH, IPUMEHIEMbIE TPH U3YYEHUU AUCHUILINHBI
— JIJIS1 JIML C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3/10pPOBbs IPENYCMOTPEHA OpraHu3alus KOHCYIIb-
TallU| C UCIIOJIb30BAHUEM JJIEKTPOHHOMN ITOYTHI.

4  OueHOYHBIE CPeICTBA IS TEKYLIEro KOHTPOJIsSI yCIeBAeMOCTH U MPOMEKYTOU-
HOIl aTTecTalluHU

OrneHOYHBIE CpeCTBA MPEAHA3HAYEHBI JJIsl KOHTPOJIS U OIICHKH 00pa30BaTeIbHBIX IOCTH-
JKEHUN 00Yy4aromuxcsi, OCBOUBIIHMX MPOTPaMMy yueOHOM TUCIMIUIUHBI «AKTyaJIbHBIE 3a/1a4 CO-
BPEMEHHOM AIIEKTPOXUMUNY.

OreHOYHBIEC CPEACTBA BKIIIOYAIOT KOHTPOJIBHBIE MATePUANbl I MPOBEICHUS TEKYILETO
KOHTpOJISI B (hOpMe YCTHOTO OIpoca, 00CYKIEHUS AUCKYCCHOHHBIX BOMPOCOB, KOHTPOJIBHBIX pa-
00T, TECTOB U MHIUBHUIYAIbHBIX 3aJJaHUN CTYJIEHTOB U MIPOMEKYTOYHOM aTTecTaiuu B (hopme BO-
IIPOCOB K 3a4eTy.

CprKTypa OLCHOYHBIX CPEACTB AJIA TeKleIeﬁ Hu HpOMe)l(yTO‘IHOﬁ aTreCcTallumn

HaumeHoBaHue orieHOY-

Kox n HanmenoBaHue
HOTO CpPEJICTBA

Ne HMHJUKATOpa Pe3ynbraTel 00y4eHus poMon
. MEKY-

/n | (B COOTBETCTBHUH C II. (B cootBercTBHU C 1. 1.4) Texymmii p Y

TOYHAs aTTe-
1.4) KOHTPOJIb

cTauus

NOIIK-2.1. TIlpoBo- | 3HaeT NPUHLIMIBI CaMOCTOSITENbHONH paboThl, oc- | KP Bonpoc Ha

JAT KPUTHYECKUH | HOBBI NIOMCKa Hay4yHOI MH(opManuu B pedepaTus- 3agere 1-3

aHalIM3 Pe3yJbTaTOB
COOCTBEHHBIX 3KCIIe-
PUMEHTANBHBIX U pac-
YEeTHO-TEOpeTHYE-
CKHX paboT, Kop-
PEKTHO UX MHTEpIIpe-
THPYET

HOIIK-2.2. ®opmy-
JUpPYeT 3aKIIOUCHUS

HEIX 0a3ax JaHHBIX, OCHOBHBIC U HanboJjee aKTyaJlb-
HbIC HalpaBJICHUA I/ICCJ'IC,HOBaHI/Iﬁ COBpeMGHHOﬁ
TeOpeTH‘lCCKOﬁ n SKCHCpHMCHTaHBHOﬁ DJICKTPOXHU-
MUHU

YMeeT aHanM3UpOBaTh, MHTEPIPETUPOBATH U 0000-
IIaTh PEe3yIbTATH SKCIEPUMEHTAIBHBIX U PACYETHO-
TEOPETHYECKHUX padoT

3HaeT OCHOBBI TOWCKA HAYYHOU WHPOPMALIUHU B pe-
(hepaTuBHBIX Oa3ax JaHHBIX

Vmeer (1)0pMyJ'II/IpOBaTL 3aKJIFOUCHHUA U BBIBOJBI I1O
pe3yJjibTaTaM aHajln3a JUTCPATYPHLIX JAHHBIX, co0-




Y BBIBOJIBI TIO PE3yJib-
TaTaM aHajau3a JIUTe-
paTypHBIX  JIAHHBIX,
COOCTBEHHBIX DJKCIIE-
PHMEHTANBHBIX U pac-
YEeTHO-TEOPETHYEC-
cKuX paboT B u30pan-
HOM 007acTH XHMHHU
WJIH CMEXHBIX HAYK

CTBEHHBIX 3KCIIEPUMEHTAJIBHBIX U PacUETHO-TEOpe-
THYECKHUX PadoT B 00JIaCTH COBPEMEHHOH TeopeTH-
YEeCKOH U IKCTIEPUMEHTAIbHON 3JIEKTPOXUMHHU

Brnageer HaBBIKAMH IOWCKAa ¥ CHCTEMAaTH3aLlHU
Hay4IHOI nH(pOopManu, paboThl C HAYYHBIMH CTaTh-
SIMU ¥ )KypHaJIaMH B peepaTUBHBIX 0a3ax TaHHBIX

HOIIK-4.1.  Ipen-
CTaBJISIET PE3YJIbTATHI
paboThl B BHjE Hayy-
HOHU myOnMKanuu (Te-
3UCHl JIOKJIaJla, CTa-
Ths, 0030p) Ha pyc-
CKOM U (WJIM) aHTIuii-
CKOM SI3BIKE

3HaeT OCHOBHBIE 0a3bl JaHHBIX HAYYHBIX PECYpPCOB,
npaBmwia oopmiIeHUsI U TpeOOBaHUS K ITyOJIMKa-
LUSIM, BO3MOKHOCTH IPOTPaMMHBIX ITaKETOB 00-
IIEro ¥ CIEIMAIBLHOTO Ha3HAYEHHSI JUIsl [TPEACTaBIIe-
HUS PE3yJIbTaTOB HAYYHBIX HCCIIEI0BAHUM

YMeer oTOUpaTh HEOOXOJUMYIO HH(DOPMAIIHIO, Pa3-
OWBAaTH Ha CBA3AHHBIE YACTH, KOMIMJIAPOBATH B
MMCHMEHHOM U MYJIBTHMEIUHHOM (popMarax

Brageer 6a30BbIMH HaBBEIKAMY aHAJIH3a, CHCTCMAaTH-
3alUd U 0000IIEHHS Pe3yIbTaTOB HAYYHBIX HCCIIe-
JIOBaHUM; HABBIKAMU IPECTaBICHUSA PE3YJIbTaTOB
HAYYHBIX MCCIICJIOBAHUI B BUJC HAy4YHOU ITyOIHMKa-
IIUM Ha PYCCKOM M (WJIM) aHTIMHCKOM s3BIKE, IPO-
rpaMMHBIMH ITaKeTaMu OOINEro M CHeUaIbHOTO
Ha3HAa4YeHUs JUIsl IPEICTaBICHMS PE3yJIbTaTOB Hay4-
HBIX UCCJIEJIOBAHUMN

KP

Bomnpoc Ha
3a4yere
5,6,20,22,24

HOIIK-2.1. IIpogo-
AT KpUTHYECKUI
aHaIM3 pPe3yJbTAaTOB
COOCTBEHHBIX 3KCIIe-
PHMEHTANIBHBIX U pac-
YEeTHO-TEOpEeTHYE-
CKHX paboT, Kop-
PEKTHO MX MHTEpIpe-
TUpPYET

3HaeT NPUHIIUIIEI CAMOCTOSTEIbHOM pabOTHI, OCHOB-
Hble 1 HauOojee aKkTyalbHbIC HAIIPABJICHUS UCCIIE-
JIOBaHUM COBPEMEHHOM TEOPETHUYECKON U JKCIIEPH-
MEHTAJILHOH 3JIEKTPOXUMHUH

YMeeT aHaNM3UPOBATh, HHTEPIIPETUPOBATH U 0000-
HIaTh Pe3yIbTAThl SKCIEPUMEHTANBHBIX U PACYETHO-
TEOPETHYECKUX PAbOT, MCHONB3YsI TEOPETHYECKHUE
OCHOBBI TPAJUIMOHHBIX M HOBBIX Pa3/eioB 3JIEK-
TPOXUMUH NP PEUICHHH MPOPECCUOHATBHBIX 33/1a4

Brnageer Teopueii u HaBbIKaMU aHAJTM3a U HHTEPIIPE-
Talluu pe3yJlbTaTOB INPAKTUYECKOM U Teoperude-
CKO¥ pabOThI B 001aCTH JIEKTPOXUMHUH U B TIpodec-
CHOHAJIbHOM J1€ITEeJIbHOCTH

YO

Bomnpoc Ha
3a4eTe
10-13

HNOIIK-4.2. IIpen-
CTaBJISIET PE3YJIbTATHI
cBoeil paboTHl B yCT-
HOW (hopme Ha pyc-
CKOM M aHTJIMHCKOM
SI3BIKE

3HaeT OCHOBBI KyJbTYpbl PeYH U NMPOPECCHOHATb-
HYIO0 TEPMUHOJIOTHIO ISl IPEACTABICHHS pE3yIbTa-
TOB Hay4YHBIX HCCIIEJJOBaHMH B YCTHOHW (hopme Ha
PYCCKOM U aHIJINHCKOM SI3BIKE

VYMeeT yuacTBOBaTh B HAYUHBIX AUCKYCCHAX U IIPEA-
CTaBJIATh IIOJIYYCHHBIE B HCCICIOBAHUAX PE3YJIb-
TaTHl B YCTHOH (popMe Ha PyCCKOM M aHTIIMHCKOM
A3BIKE

Biiageer HaBBIKaMU aHANN3a IPECTABIICHUS PE3yJIIhb-
TATOB HAYYHBIX HCCIIEAOBAaHWH B BHUIE YCTHBHIX JO-
KJIaJI0B Ha PYCCKOM U aHIJIMACKOM S3BIKE C TIOMO-
b0 COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUIT

YO
KP

Bomnpoc Ha
3a4ere
7,8,9,14-
19,23

HOIIK-2.2. ®dopmy-
JUPYET 3aKII0YCHUS
U BBIBOJIBI 110 PE3YJib-
TaTaM aHalIM3a JINTe-
paTypHBIX  JIAHHBIX,
COOCTBEHHBIX JKCIIe-

3HaeT OCHOBBI MTOKWCKA HAYYHOU WHPOPMALIUU B pe-
(hepaTuBHBIX Oa3aX JaHHBIX

YMeer GopMynHpOBaTh 3aKIFOYCHHS U BBIBOJBI IO
pe3yabTaTaM aHaju3a JIUTEPATYPHBIX JaHHBIX, COO-
CTBCHHBIX 3KCIICPUMEHTAIBLHBIX U PACYCTHO-TEOPE-
THYECKUX PaboT B 00JaCTH COBPEMEHHOW TEOPETH-
YECKOM U SKCTIEPUMEHTAIbHOU 3JIEKTPOXUMUHU

Bonpoc Ha
3ayere
21,25,26




PUMEHTANBHBIX U pac-
YEeTHO-TEOpeTHYE-
CKuX pabot B n30paH-
HOH OOJIaCTH XHUMHH
WJIN CMEKHBIX HAYK
HOIIK-4.3. Brnageer | 3HaeT OCHOBHBIE KOMMYHHUKAaTHBHBIE IPHEMEI fesio- | YO Bompoc Ha
OCHOBHBIMH KOMMY- | BOTO OOIIECHHS B MPO(heCCHOHATBLHON cpenie 3ayere
HUKATHBHBIMH TIpHE- 4,27-30
MaMH JEJI0BOro 00-
IIeHUs B Ipodeccro-
HaJbHOU cpene, rpa-
MOTHO M apryMeHTH-
POBaHHO  W3Jaraet
CBOIO TOUKY 3pEHUS Brnaneer HaBbIKamMM A€10BOTO OOLIEHUS B Ipodec-
CHOHAJIBHOM cpefe

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

YMeeT KOMIWINPOBAaTh WHPOPMAIHIO O IMOIYIEH-
HBIX pe3ynbTaTax HCCICAOBAHMH IS MPEACTaBiIe-
HUS B YyCTHOM BHZE, Y9aCTBOBAaTh B HAayYHBIX JIHC-
KyCCHSIX, TPAMOTHO U apr'yMEHTHPOBAHHO HM3JIaraTh
CBOIO TOUKY 3pEHHUS

TunoBbie KOHTPOJIBbHBIC 32JaHUS M1 HHbIE MaTePHAJIbl, HCOOX0AMMBbIE ISl OLCHKH 3HA-
HHMii, YMEHHil, HABBIKOB U (MJIH) ONIBITA AeATEIbHOCTH, XapaKTepU3yIIHX 3Tanbl (popmu-
POBaHUs KOMIIETEHIIUII B MpoLecce 0CBOEHMsI 00pa30BaTeIbHOI NMPOrpaMMbl

BOl'lpOCbI AJIsd KOHTpOJIbHOﬁ paGOTI)I H YCTHOI'O OoIIpoca 1mo reme «MecTO XMMHH B «KpHUTH-
YECKHUX», KBBICOKHX» U «KHAHOTECXHOJIOIUAX»

1 MecTo XMMHH B UHTETPAIMOHHOM H3yYEHUH €CTECTBEHHBIX AUCIIUILINH.

2 Kakue TexHOI0rnM Ha3bIBAIOTCS KPUTHUYECKUMU, BRICOKMMHU? B 1eM 0COOEHHOCTh HaHO-
TEXHOJIOTHI?

3 Ponbs xumuu B pa3BUTUM KPUTHUECKUX TEXHOJIOTHIA.

4 CraHOBIIEHHE U Pa3BUTHE HAHOXUMUMU.

5 TeHeHIy pa3BUTU XUMUYECKOW MPOMBIIUIEHHOCTH B Poccuu.

6 MecTo XMMHH B Pa3BUTUHA HAHOTEXHOJIOTMH U NTOJIyYEHUU HAHOMATEpUAJIOB.
7 OU3UKO-XMMHYECKHE OCHOBBI CAMOOPTraHU3allul MaTEPHUH.

8  Kpurtuueckue texHonoruu Poccuu, oTHOCSIIUECS K XUMHUU.

Bonpocs! 1J1s1 KOHTPOJILHOM PadoThI M YCTHOIO onpoca 1o teMe «CoBpeMeHHbIe METOABI
HCC/IeIOBAHMSA TOBEPXHOCTH 1 MHOTOKOMIIOHEHTHBIX Cpel

1 Kakue pasznmensl XuMU4ecKo Hayku HEOOXOIMMO pa3BUBATh AJISi COBEPLICHCTBOBAHMS
AHAJTUTUYECKUX CEHCOPOB?

2 [Touemy metonbsl UK-cniekrpockonuu n KP-ciekTpockonuu He NpUrogHsl A UCCIENO0-
BaHUs XMMHUYECKOTO COCTaBa OBEPXHOCTH?

3 [Touemy MeTO PEHTI€HOBCKON (DOTOAIEKTPOHHOM CIIEKTPOCKOMHUU BCE IIMpPE MPUMEHS-
eTcsl 1711 MCCIIeI0BAHUS XMMHUECKOI0 COCTaBa MOBEPXHOCTH?

4 KakoBbl mpUHIUIBI (YHKIIMOHUPOBAHUS TYHHEIBHOMN 3J€KTPOHHOW MUKPOCKOIHUN?

5 Kakne pa3HOBUIHOCTH aTOMHO-CHJIOBOM MHKpockonuu Bel 3HaeTe? Korna u noyemy uc-
MI0JIB3YIOT TOT WJIM UHOHM MeToa?

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

HHCTBA U HCJOCTATKH KaXJ0T'0 U3 3TUX MCTO,Z[OB?

Bonpocs! 111 KOHTPOJILHON PadoThI U YCTHOIO ONpoca 1o TemMe «Biusinne MUKpPoO- 1 HaHO-
CTPYKTYPBI H XUMHY€CKOI MPUPOALI NOBEPXHOCTH HA MAKPOXAPAKTEPHCTHKH HOBBIX Ma-
TepHaaoB»

Cnioco6s1 MoaMGUIIUPOBAHUS TTOBEPXHOCTU. TpedoBaHus K MOoaU(HUKATOpaM.

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

Kakue napamerpsl XxapakTepu3yroT HaHodacTUIy? COBOKYITHOCTh HAHOYACTHIL?

Kakne HaHOCTPYKTYpBI ABISIOTCS THApOodMIbHEIMU? ['HapodobHbpiMu? B Kakux o0nacTsax

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

5 KakoBbI nepcneKTHBbI CHHTE3a U UCIIOIb30BAaHHUS ITOBEPXHOCTHBIX 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 IOBEPXHOCTH HA MAKPOXAPAKTEPUCTHKH HOBBIX MATEPHAJIOB)»
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) KJIacTepbl C TAKUM KOJMYECTBOM yUACTBYIOIIUX YACTHUIL, YTO OHU SIBIISIOTCS SHEpreTUye-
CKU 0oJiee BBITOJJHBIMU, YEM COCEIU IO 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 MaTEpHAJIbl 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 KOHTPOJIbLHOM PadoThI M YCTHOTO Onpoca mo rteme «Crnoco0bl moTry4eHust u
00J1aCcTH NPUJIOKEHNS] HAHOMATEPHAJIOB»
HoBble TpeHbI B pa3BUTUHN YCTPONCTB MOHUTOPHUHIA OKPYKAOLIEN CPEBI.
HckyccTBeHHBIN HOC.
NckycCTBEHHBIN SA3BIK.
Kakwue cy1iecTByroT OCHOBHBIE TUIIBI ITPUCAIOK K TomInBaM? MoTOpHBIM Maciaam?
Ob6nacTu npuMeHeHHs: 00BEKTOB C HAHOCTPYKTYPHUPOBAHHOM MOBEPXHOCTHIO.
TBep/ible TOIUAIIEKTPOIUTHI KaK pa3HOBUIHOCTh HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAJIOB.
CuHre3, CTpYKTypa, IPUMEHEHHUE.
7 VYrnepoausie HaHOTPYOKH. CHHTE3, CTPYKTYpa, 001acTH IPUMEHEHHUS.
8 Cynepruapodo6Hbie moBepXHOCTH. [IpUHIUIIBI OTyYeHHs U 001aCTH 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 HMHTEepHer-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 WHQOPMALUIO 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 Haiianre HHGOPMALIUIO 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 nadopmaiuo o IpUuMEHEHHH
HaHOYITAaKOBOK I IPOTUBOOITYXOJIEBBIX IPENApaTOB.

Bapunant Ne7
1 3onb-renas METO/I.
2 Cnomomisto MHTEpHET-CaiiTa WWW.nanometer.ru vaiigute uHbopMaiuio 0o aHaiuze 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 XMMHUYECKOH MPOMBIIUIEHHOCTH;
2 20% mporieccoB XMMHUYECKOW TIPOMBIIIIJICHHOCTH;
3 100% nporeccoB XUMUYECKOM MPOMBILILIEHHOCTH.

B Hacrosmee BPEMA pa3BUBAIOT UCCIICIOBAHUA:
1 mno CO3TaHUIO KAaTAJIN3aTOPOB HOBBIX peaKHHﬁ;
2 10 pa3pa60TI<e HOBBIX MCTOJHK IMIPHUI'OTOBJICHUA KaTaJIU3aTOPOB,
3 1o pa3pa60T1<e I/IHFI/IGI/ITOPOB KaTaJIMTHYCCKUX ITPOLCCCOB.

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

Bonpocs! 1151 KOHTPOJIbHOH padoThl M YCTHOTO onpoca 1no teme «PoJib XHMHMH B CO31aHUH
aJbTEPHATHBHBIX HCTOYHUKOB YHEPTHI
1 [TpuHIMIBI TPSIMOTO MPeoOpa3oBaHUsl SHEPTHH XUMHUYECKUX PEAKLUUH B 3IEKTPUUYECKYIO
SHEPTHI0 B XUMUYECKUX UCTOYHHKaX Toka (XUT).
2 Baxmwueiimue xapakrepuctuku XUT, annapatypHoe opopmiIeHHE.

12


http://www.nanometer.ru/
http://www.nanometer.ru/
http://www.nanometer.ru/
http://www.nanometer.ru/
http://www.nanometer.ru/
http://www.nanometer.ru/

(G2

coNOoO Ol h~ WN -

10
11
12

13
14
15

16

17

18
19
20
21
22

23
24
25
26
27

28
29

30

[Tpumenenne XUT st akkyMyJIupOBaHUS SHEPTUU B OBITOBBIX U U3MEPUTENBHBIX MPHOO-
pax.

HcnonwszoBanne XUT B kpynmHOMacITAOHBIX TPOU3BOJCTBEHHBIX TEXHOJIOTHSIX.
DNEKTPOXMMHUECKHE KOHIAEHCATOPhI KaK YCTPOUCTBA Il XPaHEHUs SHEPTUH.

TomInBHBIE 37IEMEHTHI.

3a4eTHO-3K3aMeHAllMOHHbIE MAaTepHaJIbl /sl IPOMEKYTOYHOH aTTecTANMH (324eT)
Crnmcok BONPOCOB /i1 MOATOTOBKH K 3a4eTy:
Ponp xumuu B pa3BUTUM KPUTHYECKUX TEXHOJIOT .
TenaeHuuu pa3BUTHSI XUMAYECKON TPOMBILUIEHHOCTH B Poccuu.
MecTo XMMHUH B Pa3BUTUHA HAHOTEXHOJIOTUN U MTOJIy4YEHUU HAHOMATEPHUAIIOB.
XHUMHUYECKUE UCTOUHUKH 3JIEKTPOIHEPTUH.
CkaHupyroias TyHHeJIbHasi MUKPOCKOIUS
ATOMHO-CHIJIOBAasi MUKPOCKOIHUSA U €€ MOAU(PHUKAIUH.
MHorouenessle MUHHUATIOPHBIE CeHCOpbl. HOBBIE TeHAEeHIINN.
TuIbl HOHCENEKTUBHBIX 3JIEKTPOJIOB U COBPEMEHHbBIE MAaTEPHAJIbI, IPUMEHAEMbIE JIs yIIy4-
LIEHUS] UX XapaKTEPUCTUK.
Bo3M0XHOCTH COBpEMEHHBIX (PePMEHTATUBHBIX METOJIOB aHAIH3a.
PU3UKO-XUMHYECKHE OCHOBBI CAMOOPTIaHU3aLU1 MATEPUU.
JuccunatuBHbIE CUCTEMbI CAMOOPIaHU3AIMY MAaTEPUH U 00JIACTH UX MPUMEHEHUS.
KoncepBartuBHas camoopranu3zaius Mmatrepun. O01acTi puMeHeHHsI KOHCEPBATUBHBIX CH-
CTEM.
CBepxpelE€TKN Ha OCHOBE HAHOCHCTEM.
Meroasb! Moy4eHus: NOBEPXHOCTHBIX HAHOCTPYKTYP. MOJEKyIspHO-ITydeBast SIUTaAKCHs.
Mertobl OTy4YeHUs! TOBEPXHOCTHBIX HAHOCTPYKTYp. l'a3odazHas snuTakcus MeTalioop-
raHUYECKUX COCIUHEHUH.
Mertonbl hopMupoBaHHst HAHOCTPYKTYP. 30J1b-Tenb MeToA. [lonnMepusanus B BOAHBIX pac-
TBOpax.
Mertonbl hopMupoBaHUsI HAHOCTPYKTYpP. XUMHUYECKasi COOpKa MOBEPXHOCTHBIX HAHOCTPYK-
TYyp.
Mertonbl popmupoBanus HaHOCTPYKTYp. [Tuponus aspo3zoneit. CyObaumannoHHas CyIika.
Hosele maTepuainbl. Asporenu.
Mertonbl popMupoBaHus MOBepXxHOCTEH. MukpoauTorpadus.
O6acTi npuMeHeHus1 00bEKTOB C HAHOCTPYKTYPHUPOBAHHON MOBEPXHOCTHIO.
TBepaple MOIMANEKTPONUTHI KaK Pa3sHOBHIHOCTh HAHOCTPYKTYPUPOBAHHBIX MaTEpHAJIOB.
CuHTes, CTpyKTypa, IPUMEHEHHE.
VYraeponusie HaHOTPYOKU. CUHTE3, CTPYKTYpa, 00JIACTH IPUMEHEHHS.
CyneprunpodoOHbie TOBEpXHOCTHU. [[pHUHITUIIBI TOTyIeHUST U 00JIaCTH TPUMEHEHUSI.
CymHocTs KaTanu3a. TpeGoBaHus, MpeIbsIBiIsieMble K TPOMBIIIJICHHBIM KaTalu3aTopam.
CoBpeMEHHBIE KATAIM3aTOPbl U UX MECTO B COBPEMEHHBIX MPOMBIIUIEHHBIX TEXHOJIOTHUAIX
(He(TeXUMUs1, OCHOBHOW OPraHUYECKU CUHTE3, CPE/ICTBA 3AIIUTHI OKPYKAIOIIEH CPebl).
[TpuHIMIIBI TPSAMOTO MPeoOpa3OBaHUs YHEPIHMH XMMHUYECKUX PEaKIUi B AJIEKTPUUYECKYIO
DHEPrul0 B XMMHUYECKUX UCTOUYHUKaX Toka (XUT).
Baxneiimue xapakrepuctuku XUT, anmapatypHoe opopmieHue.
[Tpumenenne XUT i akkyMyaHpOBaHUs SHEPTUU B OBITOBBIX M U3MEPUTENBHBIX PUOO-
pax.
Hcnonb3oBanne XUT B kpynmHOMacIITAOHBIX TPOU3BOACTBEHHBIX TEXHOJIOTHSX.
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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.

O1eHKa «XOPOIIOY», €CIIU CTYICHT BBIMOIHII PaboTy MOJHOCTHIO, HO JIOMMYCTHII 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# OMOKH U OTHOTO HEAOYETa, MIIH He 0oJiee IBYX-TpeX HErpyObIX OMIMOOK, UITH
OJTHOM HEerpy0oil OIMOKYU U TPeX HEAOYETOB, WA IIPU OTCYTCTBHH OIIUOOK, HO MPH HATMYHH Ye-
THIPEX-MATH HEJA0YECTOB, TUIOXO 3HAET TEKCT MMPOU3BEICHUS, JOMYCKACT UCKaKeHUE (PaKTOB.

O1icHKa «HEYI0BJIETBOPUTEIbHOY, €CIIU CTYJCHT IOIYCTHUI YHCIIO0 OIMOOK M HEIOUETOB,
MIPEBOCXOIAIIICE HOPMY, IIPU KOTOPOI MOXKET OBITh BRICTABJICHA OIIEHKA «3), UIIH €CIIU MPaBUIHHO
BBIMOJIHUJI MEHEE MTOJIOBUHBI PA0OTHI.

Kpurtepuu olleHUBaHUs TeCTOB
TecTbl mpeaCTaBIAOT cOOO0W s/l 33aHUil, B KOTOPBIX CTYACHTHI JOJKHBI TOJUYEPKHYTH
IPABHJIbHBIM OTBET WJIM HAIlMCATh CBOM BapHAHT MPABHJILHOTO OTBETA. 3a KAXK/BIA MPaBUIbHBIN
OTBET BBICTABIISIETCS OJUH OaIll.
Onenka GopMupyercss B COOTBETCTBUU C KpUTEpHUsIMHU TaOuibl. OleHKa OMpeaeseTcs
HpOHeHTOM HpaBI/IJII)HLIX OTBCTOB.

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

OCHOBHBIE TIOHSTHS, CIIOCOOCH y3HABATh | JaHUS TeCTa
SI3BIKOBBIE SIBJICHUS
bazoBbiit OOyuaromuiics BbISBISET B3auMocBs3H, | He menee 75 % OGamnos 3a 3a-
KJaccu(uIuUpyeT, ynops10unBaeT, UHTep- | JaHHs TecTa

MpEeTUpyeT, TMpPHUMEHSET 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 NPU TECTUPOBAHUM:
«oTIM4HO» - 90-100% npaBUIIbHBIX OTBETOB;
«xopouio» - 75-89% mpaBUIIbHBIX OTBETOB;
«YI0BJIETBOPHUTEIbHO» - 60-74% MpaBUIBHBIX OTBETOB;
«HeyI0BJIEeTBOPUTEIbHO» - 59% 1 MeHbllIe TPAaBUILHBIX OTBETOB.
IIpu npoBeneHNnN TECTUPOBAHMS, CTYIEHTY 3alpeliacTcs M0JIb30BaThCsl TOMOIHUTEIBbHON
JIUTEPATYpPOl.

Kpurtepun oneHuBanus yCTHOro onpoca
C uenpio KOHTPOJIS U MOATOTOBKH CTYACHTOB K U3YUEHHUIO HOBOM TEMbl BHaUale Ka)I0i
NPAaKTUYECKOT0 3aHATHUS IPENoIaBaTeIeM IPOBOJUTCS MHNBUYaIbHBIN WK (POHTANBHBINA YCT-
HBII OMPOC MO BBIMTOJIHEHHBIM 33JaHUSIM TIpeIblIyIel TeMbl. Kputepuu oneHKu: — IpaBUIbHOCTD
OTBETA 10 CO/ICPKAHUIO 33/1aHUs (YUUTHIBACTCS KOJIMUYECTBO M XapaKTep OUIMOOK MPH OTBETE);
— MOJIHOTA U TNIyOrHa OTBeTa (YYUTHIBAETCS KOJUYECTBO YCBOCHHBIX (PAKTOB, MOHITUN U
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T.IL.);

— CO3HATEIBHOCTH OTBETA (YUUTHIBACTCS MOHUMAHKE U3J1araéMoro Marepuaia);

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

— palMoOHAJIBLHOCTH UCIIOIH30BAHHBIX PUEMOB M CITOCOOOB PEIICHUS TOCTABICHHON yue0-
HOW 3a1au¥ (YYUTHIBACTCSl YMEHHE HCIIOIh30BaTh HAanOoJIee MPOrpecCuBHEIE M AP (EKTUBHBIE CTIO-
COOBI JOCTHIKEHHUS 1IEIIN );

— CBOEBPEMEHHOCTh M 3()()EKTHBHOCTh MCIIOIB30BAHMSI HATJISIIHBIX TIOCOOUN M TEXHHYE-
CKHMX CPEJICTB IPH OTBETE (YUUTHIBACTCS IPAMOTHO M C IOJIb30i MPUMEHSTh HATISAHOCTD U Jie-
MOHCTPALIMOHHBIN OMBIT IPU YCTHOM OTBETE);

— UCIOJIB30BaHUE JOMOIHUTEIBHOTO MaTepuaia (00s3aTeIbHOe YCIIOBUE);

— palMOHAIBHOCTh MCHOJIB30BaHUsI BPEMEHHU, OTBEJICHHOIO Ha 3ajaHue (He ofoOpsieTcs
3aTSIHYTOCTh BBINOJHEHUS 3aJlaHUsl, YCTHOIO OTBETAa BO BPEMEHH, C YUETOM HHIMBHIYaJIbHBIX
0COOEHHOCTEH CTY/IEHTOB).

Pa3BepHyTHIN OTBET CTYIEHTA AOJKEH MPEACTABIATH COOO0 CBA3aHHOE, TOTHYECKHU MOCIIe-
JIOBATEIILHOE COOOIICHNE HA 33JaHHYIO TEMY, TTOKA3bIBaTh €r0 YMEHHUE MPUMEHSTH ONPEICICHIS,
MpaBujia B KOHKPETHBIX CIy4asXx.

O1eHKa «omauyHo» CTaBUTCA, €CIIU CTYACHT IMOJHO U3JIaraeT MaTepual (0OTBe4aeT Ha BO-
pocC), 1aeT MPaBHIBHOE ONpeAeNIeHUE OCHOBHBIX MOHATHI; 00HAPYKUBAeT MOHUMAHUE MaTepHU-
aya, MOKeT 000CHOBATh CBOM CYXKICHHSI, IPUMEHHUTH 3HAHUS HA MPAKTHUKE, IPUBECTH HEOOXOIU-
MBbI€ IPUMEPHI HE TOJIBKO U3 YUeOHUKA, HO U CAMOCTOSITENILHO 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 | JIJIS OLEHKH «OTJIMYHOY», HO TOMyCKaeT 1—2 OmmOKU, KOTOPBIE CaM K€ UCTIPaB-
nseT, U 1-2 HeoueTa B MOCIEI0BATEIbHOCTH U SI36IKOBOM O(OPMIIEHUH H3J1araeMoro.

OreHka «y0oeiemeopumenbHo) CTaBUTCS, €CIIU CTYICHT 0OHApYKUBAET 3HAHUE U TIOHHU-
MaHH€ OCHOBHBIX IMOJIOKEHU TaHHOM T€Mbl, HOT U3J1araeT MaTepuall HEMOJIHO U JIOIyCKAaeT He-
TOYHOCTU B ONPEICIICHNUN MOHITUM Wi (OPMYITUPOBKE MPABUIT, HE YMEET JOCTATOYHO TITyOOKO
U JI0Ka3aTeIbHO 000CHOBATH CBOM CYKJEHUS M IPUBECTH CBOM MPUMEPHI; U3JIaraeT Marepral He-
MOCJIEIOBATEIBHO U JIOMYCKAET OMUOKH B SI3HIKOBOM O(OPMIICHUU U3JIaraeMoro.

OneHka «Heydoe1emeopumenbHo) CTaBUTCS, €CIU CTYACHT OOHApYXHBAeT HE3HaHUE
0oJIbIIIEH YaCTH COOTBETCTBYIOIIETO BOIIPOCA, IOMYCKAET OMTHOKHY B (hOPMYITUPOBKE ONIpeIeTICHUI
U TIPaBUJI, UCKAKAIOIIME UX CMBICH, OECTIOPS0YHO U HEYBEpPEHHO m3iaraeT marepuan. OmeHka
«2» oTMeYaeT TaKue HEJOCTATKH B MOATOTOBKE, KOTOPHIE SBIISIOTCSI CEPHE3HBIM MPEMITCTBHEM K
YCHEIMIHOMY OBJIQ/ICHUIO TTOCIIEYIOIIUM MaTEPHAIIOM.

Kpurtepun oueHnBanus Ha 3a4yere

CryneHTsl 00513aHBI CAATh 3a4€T B COOTBETCTBUH C PACIMCaHUEM U YIeOHBIM TIJIaHOM. 3a-
YeT MO JUCIUILTHHE MPECIeyeT IIe]Ib OIIEHUTh PadOoTy CTY/ACHTa 3a KypC, MOJTy4eHHE TeOpeTHyIe-
CKHX 3HAHUH, UX TIPOYHOCTH, Pa3BUTHE TBOPUYECKOTO MBIITUICHHS, TPHOOPETEHHE HABBIKOB CaMO-
CTOATENBHOU pabOThI, YMEHUE IPUMEHSATD MMOTYYCHHBIE 3HAHUS JUIsI PEUICHHUS TPAKTHUECKUX 3a-
nad. @opMa MpOBEICHUS 3a4eTa: YCTHO WJIM MHUCHhbMEHHO YCTAHABIMBAETCS pelieHneM Kadeapsl.
Pe3ynbrar cnaum 3aueTa 3aHOCUTHCS MPENO/IaBATENIEM B 3aUETHYIO KHUKKY.

Kpurtepuu oueHuBanusi pe3yjibTaToB 3a4eTa:

OueHkU «3aumenoy» 3acCIy’)KUBAaeT CTYIEHT, OOHApYXUBIIMA 3HAHWE OCHOBHOTO IIPO-
TPaMMHOTO MaTepuaia B 00bEMe, HEOOXOIUMOM JIJIs JaTbHENTIIeH ya€0bl U MPECTOSIIeH pabOThI
10 PO ECCHH, CIIPABIISIONINIICS C BBIMOJTHEHUEM 3a/IaHUH, TPETyCMOTPEHHBIX MPOTPaMMOK, 3Ha-
KOMBI C OCHOBHOH JIUTEPATypOH, PEKOMEHJOBAHHOW MPOTrPaMMOM.

OneHka «He 3aumeno)» BBICTABISICTCS CTYICHTY, OOHAPYKUBIIEMY MPOOETBl B 3HAHHSIX
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OCHOBHOTO IPOTPaMMHOTO MaTepuaa, JOMyCTHBIIEMY MPUHIUINAIBGHBIC OIMOKHA B BBIOJIHE-
HUM TPETYCMOTPEHHBIX MporpaMMoi 3anaHuil. Kak mpaBuio, oleHKa «He 3a4TEeHO0» CTaBUTCS
CTyZIeHTaM, KOTOpbIe HE MOTYT MPOJOJDKUTH O0Y4YE€HHE WM MPUCTYMUTh K MPO(eCcCHOHATbHOM
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 JIUI]AM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbS
IPEI0CTABIISACTCS JOTIOJIHUTEIBHOE BPEMS [UIs IOATOTOBKH OTBETA Ha 3a4eTe;

— IpU TPOBEJICHUH IPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUEHHsI HHBAIUIOB H JIUIL C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 310POBbS IIPEAYCMAaTPUBAETCS HCIOIb30BAHHE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMU,

— TIpH HEOOXOIUMOCTH ISl 00YHYAIOIIUXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS
¥ WHBAJIHMJOB IpOIEIypa OLEHUBAHUS PE3yIbTaTOB OOYUYEHHS MO JUCIUILUIMHE MOXET IPOBO-
JIMTHCS] B HECKOJIBKO JTAIloB.

[Iponerypa onieHUBaHHS pe3yJIbTATOB 00yUEHUS HHBAUIOB U JIUII C OTPAaHUYECHHBIMH BO3-
MOYKHOCTSIMH 37I0POBbsI I10 AUCIHUILIHHE (MOJYJIIO ) IIpelycCMaTpUBaeT pe1oCcTaBIeHHe HH(pOpMa-
uH B hopMax, alanTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3I0POBbBSI U BOCIIPUATHS HHPOPMAITUH:

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.

Jnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeueHb MOXKET OBITh KOHKPETH3WPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00Y-
YAOLIUXCS.

5 IlepeyeHs y4eOHOM JUTEPATYPhI, HHPOPMANMOHHBIX PECYyPCOB H TEXHOJIOTHil

5.1 YueOnas tureparypa

1 Jpyros, 10.C. Ananu3 3arpsA3HEHHOI IIOYBBI U ONACHBIX OTXOA0B [ 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 [xstp M.®. OCHOBBI HAYYHBIX UCCIIEAOBaHMI: yueOHOe mocodue iist 0akaiaBpoB
/" M.®. HMxmap. - 9-e wm3n. - M. JlamkoB u K, 2022. - 208 c.
https://znanium.ru/catalog/document?id=431702#bib

3 buomerannooprannyeckas xumus [ Texcr] = Bioorganometallics / pen. XK. XKayan

; mep. ¢ aurn. B. II. JIsguenko, K. B. 3aiinesa ; nox pen. E. P. Munaesoii. - M.: BUHOM.
JlaGopatopus 3Hanuii, 2010. - 494 c.

4 Brenaboparopusiii xumudeckuit ananm3 [ Tekct] / mox pen. FO. A. 3omoToBa, cocr.
IO. A. 3onotoB; [Poc. akaxn. Hayk, OTA-HHE XMMHMH U HAYK 0 MaTepuanax, Hayd. coBer 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 XKHIKUX MOJAPHBIX audjekTpukax [Tekcr] / M. A. Kazapsn, U. B. Jlomos, U. B. la-
MaHuH. - M.: DUSMATIJIUT, 2011. - 189 c.
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6 3aniueB, Cepreit FOpbeBuu. CynpamosieKyJIsipHble MOHOMEPHO-TIOJIMMEPHBIE CH-
CTEMbI Ha OCHOBE CTUPOJIA M UX KOMIUIEKCHO-paauKanbHas conomumepusanms [Teker] / C. 1O.
3aiiues, B. B. 3aiiuesa. - M.: URSS: [KPACAH/], 2012. - 310 c.

7 Ko3zanepos, O.A. CoBpeMeHHbIE XUMUYECKNE UCTOUHUKH TOKA [ DJIEKTPOHHBIN pe-
cypc]: yuebnoe nmocodue / O.A. Kozanepos, A.B. Beenenckuii. — DnekTpoH. gaH. — CaHKT-
[MerepOypr: Jlans, 2018. — 132 c¢. — Pexum nocrymna: https://e.lanbook.com/book/104850.

5.2 Ilepuoguyeckasi JuTeparypa

1. Bassl nannbix komnanuu «Ver Beroy http://dlib.eastview.com

2. Dnexrponnas oubmuoreka GREBENNIKON.RU https://grebennikon.ru/
3. XKypnan «MeMOpaHbl 1 MEMOpaHHBIE TEXHOIOTUN»

4, Kypnan «duszndeckas XUMHUs»

5.3. UuTepHeT-pecypcehl, B TOM 4Kcjie COBPpeMeHHbIe NMpodeccuoHaibHbIe 0a3bl IaH-
HbIX U I/IH(l)OpMaIH/IOHHI)Ie ClIpaBOYHBLIC CUCTEMBI

JIeKTPOHHO-0u0IMoTeuHbIe cuctemsl (IBC):

1 DBC «IOPAUT» https://urait.ru/

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

3 DOBC «BOOK.ruy» https://www.book.ru

4 DBC «ZNANIUM.COM» www.znanium.com

5 DBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbHubie 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 6udnmnorexa (HIb) http://www.elibrary.ru/

5 [TonHOTEKCTOBBIE apXUBBI BEAYIIMX 3allaJHBIX HAYYHBIX XXypHaioB Ha Poccuii-
ckoii ardopme HayuHbIX KypHanoB HOWKOH http://archive.neicon.ru

6 HanmonaneHas snekTpoHHast OubinoTeka (IocTyn K DJIEKTpOHHOM OmbinoTexe
nmuccepraiuii Poccuiickoit rocynapcrsennoii oubmmorexu (PI'B) _https://rusneb.ru/

7 [Mpesunentckas 6ubmmoreka um. b.H. Enbrmna https://www.prlib.ru/

8 baza nannbix CSD KemOpumpxckoro IeHTpa KpUCTALIOrpaduyecKuX IJaHHBIX
(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 unpopmaironnas cuctema POCCHUS  http://uisrussia.msu.ru

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

Pecypcol cBOOOIHOTO J0CTYyNA:
1 KubepJlennnka http://cyberleninka.ruf/;
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2 AMepuKaHCcKas rmaTeHTHas 0a3a qaHHbIx http://www.uspto.gov/patft/;

3 MunucTepcTBO HayKM W Bbicmiero oOpasoBanusi Poccuiickoit denepaunn
https://www.minobrnauki.gov.ru/;

4 ®enepanbublii nopran "Poccuiickoe odpazosanue” http://www.edu.ru/;

5 Hudopmanmonnas cucrema "EquHOE OKHO J0CTyNa K 00pa3oBaTeIbHBIM pecyp-
cam" http://window.edu.ru/;

6 Enunas komnekius 1udpoBeIX oOpasoBarelbHBIX pecypcoB http://school-
collection.edu.ruf/;

7 Cayx0a TeMaTHYECKUX TOJKOBBIX ciaoBapeit http://www.glossary.ru/;

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

9 O6pasoBarenbHblii mopran "Yue6a" http://www.ucheba.com/;

10 3akonHormpoekT "O6 oOpazoBanuu B Poccuiickoit @enepanuu. Bonpockl u OTBETHI

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

CoOcTBeHHBIE 3JIEKTPOHHBIe oOpa3oBaTeibHble M HMHGOPMAIMOHHBIE pecypchl

KyoI'Y:

1 ONEeKTPOHHBIN Karajaor Hayunoit OoubmMoTeKH 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 MoayibpHOTO quHaMu4eckoro ooydenus http://moodle.kubsu.ru

4 baza yueOHBIX MI1aHOB, Y4eOHO-METOAMYECKUX KOMILJICKCOB, ITyOIMKAIIUN U KOH-
depennuii http://infoneeds.kubsu.ru/

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

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

7 DneKTpOoHHBIE 00pa3oBaTeiIbHbIe pecypchl kKadeapbl HHPOPMAIMOHHBIX CUCTEM U

TexHoJoruil B oopazoBanuu KyOoI'Y u Hayuno-metonudeckoro xypHana "[IIKOJIbHBIE 'OJ1bI"
http://icdau.kubsu.ru/

6 MeTonnyeckue yKka3aHus J1Jisi 00y4ar0IUXCS 10 OCBOCHHIO TUCHMIIUHBI (MOYJIs)

VYcrmemHoe 0OCBOEHHME AUCHUIUIMHBL IPEANOIAracT akTUBHOE, TBOPYECKOE YYacTHE
CTYJI€HTa ITyTEeM IJIAHOMEPHOM, TOBCEIHEBHOM pabOTHI.

OCHOBHBIM BHUIOM ayIUTOPHON paOOThI CTY/AEHTOB SIBJISIOTCS CEMUHAPCKUE 3aHSATHUS.

CemuHapckue 3aHSTHSI CIYXaT Ui 3aKpEIUIEHUs M3YyYEHHOIO0 MaTepHualla, pa3BUTHUS
YMEHUH U HaBBIKOB MTOJTOTOBKH JIOKJIAJIOB, COOOIIEHHU, TPUOOPETEHUS OIbITa YCTHBIX MyOInd-
HBIX BBICTYIUICHH, BEACHUS JUCKYCCUH, apTYMEHTALUH U 3aIlHUTHI BBIBUTAEMBIX MTOJIOKEHNH, a
TaKKe JUIsl KOHTPOJIS MPENoAaBaTeIeM CTEIEHHU IOArOTOBIEHHOCTH CTYACHTOB II0 M3y4aeMOu
JVCLATIIINHE.

Cemunap npezmnonaraet cBoO0O0IHbIH 00MEH MHEHUSIMU 10 U30paHHoi TemaTrke. OH Hauu-
HAeTCsl CO BCTYHMUTEIBHOIO CJI0Ba MPeNnoaaBaTelis, (OpMyIUPYIOIIEro Lelb 3aHATHS U XapaKTe-
PHU3YIOILIET0 ero OCHOBHYIO NMpOOJieMaTHKy. 3aTeM, KaK MpaBUIIO, 3aCIyIIMBAIOTCS COOOLICHHS
cTyAeHTOB. OOCyX/IeHHe COOOIIEHUSI COBMEIAETCS] C pACCMOTPEHHEM HAaMEUEHHBIX BOIIPOCOB.
Coo01enus, mpearnoiaraioye aHalu3 MyoInKalui Mo OT/AeIbHBIM BOIIPOCaM CEMUHApa, 3aciy-
[IMBAIOTCS OOBIYHO B cepeuHe 3aHsTus. [loompsieTcs BbIIBUKEHNE U 00CYKICHHUE alIbTePHATHB-
HBIX MHEHUH. B 3aK/II04MTEIHHOM CIIOBE MPEIoiaBaTeNb MOABOJUT UTOTH 00CYKIACHUS U O0bSIB-
JISIET OLICHKH BBICTYIABIIMM CTYIEHTAaM. B [esIX KOHTPOJIA MOATOTOBIEHHOCTH CTYIEHTOB U IIPH-
BUTHSI UM HABBIKOB KPaTKOI'O NMHCbMEHHOI'O U3JIOKEHMS CBOMX MBICIIEH IIPENOAABATENb B XOI€
CEMHHAPCKHX 3aHATUN MOXKET OCYIIECTBIATh TEKYIINI KOHTPOJIb 3HAHUN B BUJIE YCTHOT'O OIIpOca
WJIY TUCbMEHHBIX ITPOBEPOYHBIX paboT.
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[Ipu noAroToBKE K CEMUHAPY CTYIEHTHI UMEIOT BO3MOXHOCTh BOCIIOJIb30BATHCS KOHCYJIb-
TanusAMu npenojasareis. Kpome ykazaHHBIX TEM CTYAEHTHI BIIPABE, 110 COTJIACOBAHUIO C MPEIO-
JaBaTelieM, U30UpaTh U IPYriue UHTEPECYIOLUE UX TEMBI.

KagectBo yueOHOI pabOTHl CTYAEHTOB IMpENoJaBaTeNlb OLEHUBAECT B KOHIIE CEMUHApA,
BBICTaBIIsAsA B pabouunii )KypHa TeKyiiue oneHkd. CTYAeHT UMeeT MPaBO O3HAKOMUTHCS C HUMHU.

OO01mue pekoMeHIaIuu

N3ydyenue AUCUMIUIMHBI CIEyeT HAYMHATh C MPOpabOTKH pabodeil mporpaMmMsbl, 0co0oe
BHUMAaHUe, yAelss HeNsIM U 3aJ1a4aM, CTPYKTYpPE U COAEPKAHUIO Kypca.

Nmeercs anekTpoHHas Bepcus JEKLIMM 110 JaHHOW TUCLUILINHE.

OcHoBHOW (hopMOii 0Oy4YeHHSI CTYAEHTOB SBJSIETCS CaMOCTOsITeNbHAs paboTa Haf
yaeOHbIM MarepuanoM. [Iporiecc M3ydeHHs AUCHUIUIMHBI “AKTyallbHBIE 33J1a4d COBPEMEHHOM
JIEKTPOXHUMHUHU ™ COCTOUT U3 CIEAYIOIIMUX ATAMOB:

1. IlpopaGoTka TEOPETUYECKOTO MaTepHala IO PEKOMEHIOBAaHHOMY YYEOHUKY U
KOHCIIEKTaM JIEKLIUH, MNpPEeOCTaBICHHbIX IperojaBaTesieM B 3JEKTPOHHOM Buje. B ciyuae
HEJOCTYIMHOCTH JAHHOTO TMOCOOUsT HEOOXOAMMO OOpaTHTbCS K CIHCKY JIMTEPaTyphl,
IPUBEIEHHOTO B paboyeil mporpaMMe IUCHUIUIMHBI “AKTyallbHble 3aJaud COBPEMEHHOMU
BJIEKTPOXHUMUH .

2. BolnosiHeHUE CaMOCTOSTEIbHBIX PadoT.

3. IloaroroBka M NIpeiCTaBIICHUE IEpe] OJHOKYPCHUKAMM NPE3CHTAalUd Ha 3aJaHHYIO
TEMY.

4. Cnauu 3a4eTa B yCTHOM HJIM TUCbMEHHOHN (hopMe (110 yCMOTPEHUIO MPpernojaBaTeis).

[Ipe3enTanyu Ha 3aJaHHYIO TEMY BBIOTHSAIOTCS B iporpamMme Power Point. Ona nomkHa
COCTOSTh U3 5-8 crnaiiloB W coaepkaTb OCHOBHBIE ONpeleseHus, (HaKTHUeCKUn
WJUTIOCTPUPOBAHHBINA MaTeprall, BHIBOJIbI U CIIMCOK MCIOIb30BaHHBIX HCTOYHHUKOB.

Marepuan s cooOIIeHUsT HEeoO0XOAWMO HCKaTh B KHUTAX, JKypHaJlax M HHTEpHET-
MCTOYHUKAX, OMYOJIMKOBAHHBIX B MTOCIEAHME 3 roja.

Jlokiaz, COnpOBOXKIAIOUINI MPE3EHTAlMH, JOJDKEH 3aHUMAaTh 7-10 MUHYT.

W npoknmag, W mOpe3eHTaMM MPEIBApUTENIbHO MPUCHIIAIOTCS MPENojaBaTelio 1o
JIEKTPOHHOM IIOYTE HA IPOBEPKY.

CamocrosiTenbHble paOOThl BBIOIHSAIOTCA KaX/IbIM CTYAEHTOM Ha OTAEIbHBIX JHMCTKAaXx.
He nomyckaercs uCHOnb30BaHUE JIIOOBIX CPEICTB KOMMYHMKAlIMU (HOYTOYKH, MOOWIIbHBIE
TeeQOHBI C BBIXOJOM B HHTEPHET U TIp.

JlonmyckaeTcsl HCIOJIb30BaHHE pabounx TeTpajei, B KOTOPBIX 3aKOHCIIEKTUPOBAHBI
HauOosee BaKHbIE C TOYKU 3pPEHUS KaXJIOT0 M3 CTYJEHTOB MOMEHTBI, BbIJEJIEHHBIE IPU
CaMOCTOSITENIbHONU POPabOTKe KaXKI0U U3 TEM.

B ocBoeHuu nuCHUIUIMHBI MHBAIUAAMM U JIMLAMHU C OTPAaHMUYEHHBIMH BO3MOKHOCTSIMU
3JI0POBbsSI OOJIBIIIOE 3HAUCHHE HMMEET WHIUBHIyaibHas ydeOHass paboTa (KOHCYNIbTAllMU) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.

WnnuBuayanbHble KOHCYJIbTAIMM 1O TMPEAMETY SBISIOTCS BaXHBIM  (DaKTOpOM,
CHOCOOCTBYIOIIMM MHIWBUAYAIN3ALUU OOYUYE€HUS U YCTAHOBJICHUIO BOCIUTATEIBHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM W o00yJarollMMCS HWHBIWIOM WJIA JUIOM C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37J0POBBbSI.

7 MaTepuajibHO-TeXHUYECKOe o0ecrneyeHue mo JUCIUIInHE (MOTYJII0)

HanmeHoBaHMe CrienUaIbHBIX T10- OcCHaIIeHHOCTD CIIeNUaIbHBIX TIoMe- | [lepedeHs JIMIIEH3MOHHOTO TIPO-
MEUICHUH IECHUH TpaMMHOT0 00ecTIeYeHuUs
VueOHble ayqUuTOPHHU I IpoBele- | Mebenb: yueOHas MeOeb Microsoft Windows;
HUSI 3aHATHH JIEKIIHOHHOTO THIIA TeXHUYECKHE CPEACTBA O0YUEHHS: Microsoft Office
(ayn. 234c) nHTepakTuBHas gocka SMART Board,
KOPOTKO(OKYCHBI ~ WHTEPaKTUBHBIN
MPOEKTOP, HOYTOYK, MEJIOBast IOCKa
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VYueOHble ayUTOPHU ISl TIPOBEJIE-
HUS 3aHATUI CEMHUHApCKOTO THIIA,
TPYNIOBBIX W HWHAWMBHIYAJIbHBIX
KOHCYJIBTAIHH, TEKYIIEro KOHTPOJISA
1 TIPOMEXXYTOYHOI aTTeCcTaIlin
(ayn. 234C, 332C)

Meobernb: yueOHas MeOenb
TexHudeckue cpencTBa 00yUCHUS:
unTepakTuBHas nqocka SMART Board,
KOPOTKO(OKYCHBII ~ MHTEPAKTHBHBIN
MIPOEKTOP, HOYTOYK, MEJIOBast TOCKa

Microsoft Windows;
Microsoft Office

VY4eOHbIE ayqUTOPUH UL Kypco-
BOI'O MPOEKTUPOBAHHMS (BBINOJIHE-
HUS KyPCOBBIX paboT)

Kypcogast paboTta He mpeaycMOTpeHa YIEOHBIM ILIAHOM.

st caMocTOsITeIbHON paboThl 00YYaOIIMXCS MPEyCMOTPEHBI TOMELICHHS, YKOMILIEK-
TOBAHHBIE CIIEUAIN3UPOBAHHON MeOEIIbI0, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKOM C BO3MOXKHO-
CTBIO TMOAKIIIOYCHHS K ceTH «VHTepHeT» U o0ecreyeHrneM I0CTyna B 3JeKTPOHHYIO HH(popMaIu-
OHHO-00pa30BaTENbHYIO CPEly YHUBEPCHUTETA.

HaunmeHoBaHuEe TOMEIIEHUN 19
CaMOCTOSTENIEHON paboTHI 00yJaro-
HIUXCS

OcHalIeHHOCTh TTOMEILCHHUH JUTs caMOCTO-
SITETBHOM PabOTHI 00yUAIOIIHXCS

HepequL JIMIOCH3MOHHOI'O
IporpaMMHOIO obecnieye-
HUA

ITomelieHre s caMOCTOSATENBHOM
paboTel 00yyaronuxcs (YUTaaIbHbINH
3ax HayuHo# Oubnnorexu)

MebGenb: yueOHas Mebeb

KomMmriekT cnenuanu3upoBaHHON mebenu:
KOMIIBIOTECPHBIC CTOJIbI

OOopyznoBaHue: KOMIBIOTEpHAs TEXHUKA C
MOJKJIIOYEHHEM K HH(pOPMAaIMOHHO-KOM-
MYHHKAIIMOHHOU ceTn «MHTepHeT» M Io-
CTYIIOM B 3JICKTPOHHYIO HH(POPMALHIOHHO-
00pa3oBaTeIbHYIO Cpely 00pa3oBaTeNbHOM
OpraHU3alHy, BeO-KaMepbl, KOMMYHHKAIIU-
OHHOE 00OpyIOBaHWE, OOECIeYHBaOLICE
JOCTYI K CETH MHTEpPHET (IPOBOJHOE CO-
eIMHeHUe ¥ OeCIPOBOIHOE COCIMHEHHUE T10
texuonorun Wi-Fi)

Microsoft Windows;
Microsoft Office

Tlomernenne st caMOCTOSTEIBHOM
paboter obyuatommxcst (ayn. 213c,
329c¢, 401c)

Meobemn: yuebHas mebenb

KomrmiekT cnenuanu3upoBaHHON mebemnu:
KOMIIBIOTCPHBIC CTOJIbL

O6opynoBaHue: KOMIBIOTEPHAsI TEXHUKA C
HOAKIIIOUYEHHEM K HH()OPMaIMOHHO-KOM-
MYyHHKalMOHHOU cetn «UHTepHEeT» W 10-
CTYIIOM B DJIEKTPOHHYIO HWH(OPMAIIHOHHO-
00pa3oBaTeNBHYIO Cpey 00pa3oBaTeIbHOM
OpraHU3aIliH, BeO-KaMepbl, KOMMYHHKAIU-
OHHOE O0OpYIOBaHHE, OOECIeUYNBAIOIICe
JOCTYII K CE€TH MHTEpPHET (IIPOBOJHOE CO-
eIMHeHUe U OeCIPOBOIHOE COCMHEHHUE T10
texuonorun Wi-Fi)

Microsoft Windows;
Microsoft Office
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