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1 Heau u 3a7a4u 0OCBOEHMS TUCHUILIHHBI (MOIYJIA)

1.1 eab aMCHUININHBI.

Henb yueOHoit nucuuruinbbl b1.0.11 «AxTyanpHble 3a1aud COBPEMEHHOM 3JIEKTPOXU-
MHUU» COCTOUT B OOYyUEHUU TECOPETHUUYECKUM 3HAHHUSM O HAMpPABICHUSIX Pa3BUTHS COBPEMEHHOMN
AJIEKTPOXHMMHUH, TOBBIIIEHUN XUMUYECKOH KOMIIETEHTHOCTU CTYJEHTOB, Pa3BUTHUM YMEHUN IpU-
MEHSTh 3T 3HaHUA B IPO(eCcCHOHAIBHOM 1eATEIbHOCTH.

1.2 3amauyy IMCHUILIMHDBI:
[To3nakoMuTh ciymarenel ¢ HanboJiee akTyallbHBIMH ITPOOIEMaMU TEOPETUICCKON U
9KCIIEPUMECHTAIILHOM 3JICKTPOXHUMHH.

13 MecTo AMCHUIIMHBI (MOYJIs1) B CTPYKTYpPe 00pa30BaTeIbHON POrpaMMbl

JucuuiuimHa «AKTyaJIbHBIC 3a/1a4d COBPEMEHHOM AJIEKTPOXMMHUU» OTHOCUTCS K 00s3a-
tenpHOM yacTu bioka 1 "/[ucnurmuael (Momynu)" y4eOHOTrO TUTaHA HANPABJICHHS MOATOTOBKH
04.04.01 «XuMus», MarucTepcKOi mporpammbl «DIIEKTPOXUMHUs». B cOOTBETCTBHU ¢ pabodynM
y4eOHBIM IIJIAHOM JAUCLUILIMHA U3y4yaeTcs Ha 2 Kypce. Bua mpoMexyTo4uHOM aTTecTaluu: 3a4er.

N3yuenue nUCIMIUIMHBI « AKTYaJbHBIE 3a/1a4U COBPEMEHHOM 3JIEKTPOXUMHIY OIUPACTCS
Ha 3HaHUS, NOJyYCHHBIE B X0/1€ OCBOCHHUS TAKUX JAUCLUIUIMH, KaK « TepMOIMHAMUKA U KUHETUKA
AJIEKTPOJIHBIX TPOIecCOB» U «MeMOpaHHast SJIEKTPOXUMUS U MEMOpPAHHBIE MaTepUaibl HOBBIX
MOKOJICHUI» U MPOBOJUTCA OJJHOBPEMEHHO C U3yYEHHEM TaKUX JMCLUIUIMH, Kak «MaTtemaTuyue-
CKO€ MOJICIMPOBAHNE U ONTUMH3ALMS IIPOLIECCOB JIEKTPOMACCONIEPEHOCA B JIEKTPOXUMHUUECKHUX
cuctemax» u «Ynpasienue HUP u OKP B o6iactu MeMOpaHHON TEXHOJIOTHU.

14 IlepeyeHb MJIAaHMPYEMBIX Pe3yJbTATOB 00y4eHHs 10 IMCUMILINHE (MOAYJII0),
COOTHECEHHBIX C INIAHNPYEeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pPa30BaTeJbHOM IPOrPaMMBbl

N3yuenne naHHOW y4eOHOM IUCLUIUIMHBI HAIPaBJICHO Ha (hOpMHUpOBaHHE Yy OOyuaro-
HIMXCS CACOYIOINX KOMITCTCHIUM:

KOZ[ W HAUMCHOBAHUEC UWHAMUKATOPA
JOCTHXXCHUA KOMIICTCHIIMNA

PeSyJ’ILTaTBI O6y‘IGHI/I$I 10 JTUCIHUITTIMHE

OIIK-2 CrnocobeH aHaTU3UpOBaTh, HHTEPIIPETUPOBATh U 0000IIATh PE3yIbTaThl KCIIEPUMEHTAIBHBIX U pacyer-
HO-TEOPETHYECKUX paboT B M30paHHOM 00JaCTH XMMHUH MITH CMEXKHBIX HAYK

NOIIK-2.1. [IpoBOUT KPUTHYECKHIA aHA-
JIM3 Pe3yIbTaTOB COOCTBEHHBIX AKCIEPH-
MEHTAIBHBIX M PaCUYeTHO-TEOPETHICCKHX
paboT, KOPPEKTHO X UHTEPIPETHPYET.

3HAeT MPUHIUIEI CAMOCTOSITENIFHON pabOThl, OCHOBHBIE U Hamboee
aKTyaJIbHbI€ HAIPABJICHUS MCCIEAOBAaHUN COBPEMEHHOW TeOpeTHYe-
CKOM M 9KCIIEPUMEHTAIBHOMN 31EKTPOXUMUU

yMEeT aHaIN3UPOBATh, MHTEPIPETUPOBATH W 0000IIAaTh PE3YIIbTaThI
9KCIIEPUMEHTAILHBIX U PACYETHO-TEOPETHYECKNX paboT, UCIIOIB3YS
TEOPETHYECKNE OCHOBBI TPAAMIIMOHHBIX M HOBBIX Pa3/eloB 3JIEKTPO-
XVMHH IPH pelieHNH NpodeccCHoHaIbHbIX 3a/1a4

BJIQJICET TCOPHEH 1 HABBIKAMH aHAJIN3a U UHTEPIIPETALIMH PE3yJIbTaTOB
NPaKTHYECKON M TEOPETHIECKOH pabOThI B 0GJIACTH IMEKTPOXUMUH U
B IPO(eCCHOHATIBHON IS TEIIbHOCTH

NOIIK-2.2. ®opmyupyeT 3aKIF0UYeHUs
Y BBIBOJIBI 10 pE3YJIbTaTaM aHalu3a JInTe-
paTypHbIX JaHHbBIX, COOCTBEHHBIX KCIIE-
PUMEHTAIBHBIX M pacyeTHO-TEOpETHYE-
CKHX paboT B U30paHHOM 00JACTH XUMUH
WJIN CMEXHBIX HayK.

3HAEeT OCHOBBI ITOKCKA HAay4HOI MHpOpMAIMK B pedepaTuBHBIX 0a3ax
JlAHHBIX

yMEeT 3aKII0YEeHUS W BBIBOABI MO pe3ybTaTaM aHajH3a JInTepaTyp-
HBIX JAHHBIX, COOCTBEHHBIX IKCIIEPUMEHTAIBHBIX U PAaCUYETHO-TEOpe-
THYECKUX paboT B 007aCTH COBPEMEHHON TEOPETHIECKOH U SKCIIEpH-
MEHTAJIHHOH JIEKTPOXUMHHU

3HAeT HAaBBIKAMH IOWICKA W CHCTEMAaTH3allM{ HAayYHOH MH(OPMAIINH,
paboTHI ¢ HAYYHBIMH CTaThSIMH U JKypHaJlaMH B pedepaTHBHBIX 06a3ax
JIAHHBIX

TaThbl HpO(bCCCHOHaHLHOﬁ JACATCIbHOCTU B

OIIK-4 CriocoOeH roTOBHUTH ITyOJIMKALlMH, Y4aCTBOBATh B MIPO(ECCHOHATIBHBIX JUCKYCCHSIX, IPE/ICTABIAT PE3YIIb-

BUAC HAYYHBIX U HAYHYHO-TIOITYJIAPHBIX TOKJIAJ0B

HOIIK-4.1. TlpencraBisieT pe3ynbTaThbl

3HAeT OCHOBHBIE 0a3bl JaHHBIX HAYYHBIX PECYpCOB, IpaBmiia 0PopM-

paboThl B BHWJE HAy4YHOW IyOnMKanuu

JICHUA U Tp€60BaHI/I$I K Hy6J’II/IKaL[I/I$IM, BO3MOXKHOCTH IPOrpaMMHBIX




KOZ( 1 HAUMCHOBAHUEC UHAMUKATOPA
JOCTHXXCHUA KOMIICTCHIIMNU

P€3yJ'IBTaTI)I 06y‘{eHI/IH 10 JTUCLHUITITIMHE

(Te3ucsl NOKIana, cTaThs, 0030p) Ha pyc-
CKOM U (WMJIH) aHTJINHACKOM SI3BIKE.

IMaKETOB OOIIETro U CIICIMAILHOI0 Ha3HAYCHHUS JUISL IPEACTABIICHUS PE-
3YJIbTAaTOB HAYYHBIX HCCJICTOBAaHMI

yMeeT oTOMpaTh HeoOXoanMyto HH(pOpMAaIiio, pa30NBaTh Ha CBSI3aH-
HbIE YaCTH, KOMIMIAPOBATh B IHCBMEHHOM M MyJIbTHMEIUHHOM (HOp-
Marax

BiajzeeT 0a30BBIMH HAaBBIKAMM aHaJIM3a, CHCTEMATH3aIlMH U 000011Ie-
HUS Pe3yJIbTaTOB HAYYHBIX UCCIICIOBAHUN; HABBIKAMHU MPECTABICHUS
Pe3yJbTaTOB HAYYHBIX HCCICIOBAHUN B BUJC HAYYHOU MyOIHUKAIIUN
HA PYCCKOM M (WJIM) aHTJIMHCKOM S3BIKE, MPOrPAMMHBIMH MMaKETaMH
OO0IIEro W CIeNUATFHOTO Ha3HAYCHUS IS TPEACTABICHUS PE3ybTa-
TOB HAYYHBIX UCCIICIOBAaHHUI

HOIIK-4.2. TlpencraBisieT pe3ysbTaThbl
cBoell paboThl B ycTHO# (opme Ha pyc-
CKOM H aHTJIMIICKOM SI3BIKE.

3HACT OCHOBBI KYJbTYPHI PEYH U MPOPECCUOHATBHYIO TCPMHUHOIOTHIO
JUTSL TIpEAICTaBIICHUSI PE3yJIbTATOB HAYYHBIX MCCIEJIOBAHUN B YCTHOM
(dopMe Ha pyCCKOM H aHTJITHHCKOM SI3BIKE

YMEET y4acTBOBaTh B HAYYHBIX AUCKYCCHAX U MPEACTABIATH IOy YEH-
HBIC B HCCJICIOBAHUSX PE3YJIBTATHI B YCTHOM (pOpME Ha PyCCKOM U aH-
TJIMACKOM SI3BIKE

BJIAACCT HABbIKAMHU aHAJIM3a IMPECTABJICHUA PE3YyJIbTATOB HAYYHbIX HUC-
CJ'IC,Z[OBaHI/Iﬁ B BHUAC YCTHBIX JOKJIAaJA0OB HAa PYCCKOM H AHTJIHACKOM
A3BIKC C MOMOIIBKO COBPEMEHHBIX KOMIIBKOTCPHBIX TEXHOJIOTHIA

HOIIK-4.3. Biageer OCHOBHBIMU KOMMY-
HUKATUBHBIMHU TIpUEeMaMH JeJIOBOTO 00-
LICHUS B IPOQECCHOHANBHOM Cpefe, rpa-
MOTHO U apryMEHTHpPOBAaHHO H3JaraeT
CBOIO TOUKY 3pPEHHS.

3HAET OCHOBHBIC KOMMYHHKATHBHBIC HNPHEMBI NEIOBOrO OOIICHUS B
npodecCHOHANBHOM cpefie

yMeeT KOMIIMIMPOBATh HHPOPMAIIHIO O MOITYUYEHHBIX PE3yJIbTaTax Uc-
CJIeI0OBaHUi JIs1 IPEACTABIICHUS B yCTHOM BHUJIE, Y4aCTBOBATh B HAY4-
HBIX JHUCKYCCHUSX, I'PaMOTHO M apryMEHTHPOBAHHO H3JIaraTb CBOXO
TOUKY 3pEHUs

BJIaJICET HaBBIKAMH JIEJIOBOT0 00lIeHHs B IPOecCHOHATIbHOM cpejie

2. CTpyKTYypa U cojiep:KaHue JUCUUTLIHHbI

2.1 PacnipenesieHne TPyA0€MKOCTH AUCHMILIMHBI IO BHAaM padoT
OO0mast TpyA0EMKOCTh TUCIUIIMHBI COCTaBISIET 2 3a4. ell. (72 Jaca), UX pacrpeeneHue mo

BUaM pabOT MpeACTaBICHO B TaOJIHIIE.

Bun yue6noit paboTh Bcero CemMecTpsl (4achl)
4acoB OuHasi

KonTakTHasi padoTa, B TOM YHCJI€e: 3 cemecTp (4achl)
AyauTopHble 3aHATHS (BCET0): 28 28
3aHATHS JEKIIMOHHOTO THIIA 14 14
JlaGopatopHble 3aHSITHS - -
IIpakTudeckue 3aHITUSL 14 14
HNHasi KOHTaKTHas padoTa:
IIpomexxyTounas arrecrarus (MKP) - -
CamocrosiTejibHAsi pa00Ta, B TOM YHCJIe: 44 44
IIpopaboTka y4eOHOro (TEOPETHIECKOro) MaTepuaa 10 10
BrImonHeHNe WHANBUAYANBHBIX 33IaHUH (JIOKITA IbI, MPE3CHTAIINH) 10 10
[ToJAroToBKa K YCTHOMY OIIPOCY U TECTUPOBAHHUIO 10 10
[ToaroToBka K TEKyU1eMy KOHTPOJIIO 14 14
KoHTpoJb:
IToaroroBka K 3K3aMeHy - -
O0mas Tpy10eMKOCTh yac. 72 72

B TOM YHCJIe KOHTAKTHasi padoTa 28 28

3a4. e 2 2

2.2 CTpyKTYypa AUCHUILITUHBI
Pacnpenenenue Bu10B yueOHON pabOThI U UX TPYJOEMKOCTH O pa3JieaM JAUCHUIIUHBIL.



Paznenbl qUCUMIUIMHEL, H3y4yaeMble B 3 ceMecTpe (ouHasi popma oOyueHwHsl)

KonnuecTBo 9acos
Ne HaumeHnoBanue paznenos (Tem) AyauTopHas Bueayuropraz
Bcero pabota pabota
J 113 JIP CpP
1 2 3 4 5 6 7
1 MecTo XUMHN B «<KPUTHIECKUX», «BBICOKHX» M «HAHO- 12 2 2 ) 8
TEXHOJIOTHSIX).
2 CoBpeMeHHBIE METOABI MCCIIENOBAHNUS IIOBEPXHOCTH U 12 2 2 ) 8
MHOTOKOMITIOHEHTHBIX CPEJ.
BrnusiHHEe MUKPO- U HAHOCTPYKTYPBI U XUMUYECKOU MPH-
3. POJBI MOBEPXHOCTU HA MAaKpOXapaKTEPUCTUKH HOBBIX 10 2 2 - 6
MaTepuasoB.
4 Crnoco0bl noyyeHust U 00JIaCTH NPUIIOKESHUSI HAaHOMa- 10 2 2 i 6
TEpHUAJIOB.
5. HoBble KaTanu3aTopsl ¥ KaTAJIUTHYECKHE TPOLIECCHI. 16 4 4 - 8
6. Posb XMMUM B CO3/1aHUU aJIbTEPHATHBHBIX HCTOYHHKOB 12 2 2 i 8
OHEPTHH.
Hmozo no pazdenram oucyuniunol. 72 14 14 - 44
KoHTpoanb camocrosTenbHoil paboTsl (KCP) -
ITpomesxytounas arrecrarus (MKP) -
[ToaroroBka K KOHTPOJIIO -
OO61mas TpyJ0€MKOCTh MO JUCIUILINHE 72

[Tpumeuanue: JI — nexuuu, 113 — npaktrueckue 3anstus / cemunapsl, JIP — mabopaTopHsie 3aHs-
tus, CP — camocTosTenbHas paboTa cTyeHTa

2.3 Conepxxanue pa3iesioB (TeM) IMCUUILIHHBI
2.3.1 3aHsATHA JeKINOHHOI0 THIIA

®dopma Te-
HaumenoBanue pasgena
No (Temb) Conepxanue paszeina (TeMbl) KyHIEeTOo
KOHTPOJIS

1 2 3 4

1. | Mecro xumuu B «kputu- | IIpuOpHUTETHBIE HANIpaBIIEHNUs Pa3BUTHS BEAYILHX CTpaH U Poccuii- KP
YECKUX)», «BBICOKMX» U ckoif Deneparuu B 001aCTH TeXHUKU U TexHosorui. CoBpeMeH-
«HAHOTEXHOJIO-THUAXY. HbI€ TEHJIEHUUHU PA3BUTUS XUMHUU. Pollb XUMUU B pa3BUTHH «KpU-

TUYECKUX», «BBICOKHX» M «HAHOTEXHOJOrui». CTaHOBIEHUE U
pa3BUTHE Pa3BUTUE HAHOXUMMH.

2. | Copemennble Meronpl | COBpeMeHHbIE METOJbI MCCIIENOBAHHS IOBEPXHOCTEN (IIEKTPOH- KP
UCCIE0BAaHUS  TOBEPX- | Has MUKPOCKOIMS, aTOMHO-CHIIOBAas MHUKPOCKOIMSA;, TyHHEJbHAs
HOCTM ¥ MHOTOKOMIIO- | CKaHUPYIOUIasi MUKPOCKOIMS; PEHTT€HOBCKHE U CHEKTPOCKOIUYE-

HEHTHBIX CpEJl. ckue Metonpl.) [IpuHIUMNIB (QYHKIMOHUPOBAHUS COBPEMEHHBIX
CEHCOPHBIX YCTPOMCTB MOHHUTOPHMHIA OKpy:karomied cpensl. Oc-
HOBHBIE TPEHJIbIl COBEPIICHCTBOBAHUS MOTCHIIMOMETPUUIECKUX
JaT4ukoB. Martepuaisl, He0OXOIUMBbIE I UX U3rotosneHus. Vc-
KYCCTBEHHBIM HOC, HCKYCCTBEHHBIH SA3BIK.

3. | Biusiaue Mukpo- v HaHo- | CBOWCTBAa MOBEPXHOCTH U 00BbEMa TBEPBIX TEN PA3IUIHON XHU- YO
CTPYKTYpbl M XHMHYE- | MHYECKOH NPUPOJbI. BIMAHHE MUKPO- U HAHOCTPYKTYPBI M XUMH- | T
CKOHl HpUpOIEI TIOBEpX- | YECKOH MPUPOABI IOBEPXHOCTH Ha MAKPOXAPAKTEPUCTUKU HOBBIX
HOCTH Ha Makpoxapakte- | Marepuanos. Crioco0b! Moanuuuposanus nosepxHoctu. dusu-

PHCTHKH HOBBIX Marepu- | UCCKHE METOJIbI (JlerupoBaHue, MOHHASI IMIUTAHTALINS, HAHECCHUE
ATIOB. TOHKHUX IIJIEHOK U MOKPBITHI). XUMUUECKHE METO/IbI (M3MEHEHUE
(YHKIIMOHAIBHOTO MOKpoBa). TpeboBaHMs K MOAN(DHUKATOPAM.

4 | Cnocobsr monyuenuss u | HaHodacTHIa Kak CTPYKTypHas €JHHHUIIA HOBBIX BEIIECTB U Ma- YO
00MacTH  IIPUIOMkKEHHUs | TEPHAIOB C HEOOBIMHBIMH CBOMCTBAMU. METObI OTYYEHHS U KP
HaHOMAaTEpPHAIIOB. yHOpaBleHUs pa3MepoM B (HopMOi HAHOYACTHIL PATMIHON TIPH-

pojbl. CiocoObl MOTYYESHHsI M CBOWCTBA MHOTOKOMITOHEHTHBIX




CHCTEM C y4acTHeM HECKOJIbKUX OPTaHUYeCKUX M HeopraHmde-
CKHX BELIECTB M DJIEMEHTOB. [ MOpUIHBIE COSIMHEHNS 1 MaTepH-
QJIbl C HOBBIMU XMMUYECKUMH, CIIEKTPAJIbHBIMH, DJIEKTPHYE-
CKHMH, MarHUTHBIMH, MEXaHUYECKHMH, CEHCOPHBIMH U KaTaJIUTH-
YECKUMH CBOHCTBAMH.

Hanotpy©Oku, rpaden, ¢ymiepenst. CynepruapodoOHbie moBepX-
HoctH. [lonmy4yenue u obxacTy NpUMEHEHUSI.

O0nacTi NPUMEHEHUS MOBEPXHOCTHO-MOAN(PUINPOBAHHBIX Ma-
TepHaIoB (CeIeKTUBHBIC COPOSHTHI, HOHOOOMEHHUKH, CEHCOPEI,
HAIOJHUTEJIN TUIACTMACC, CTA0MIN3aTOPHI).

AJIbTCPHATUBHBIX HCTOY-
HUKOB SHCPIUH.

LUl B 3NEKTPUUECKYIO SHEPTUI0 B XUMHUYECKUX MUCTOYHHMKAX TOKA
(XWT), Baxueimue xapakrepuctukun XMWT, anmaparypHoe
oopmiieHHe U KPYMHOMACIITAOHOTO 3IIEKTPOXMUMHUHYECKOTO
MIPOU3BOJICTBA U aKKYMYJIMPOBAHUS SHEPTHH.

5 | Hosble xarammszatopsl u | CymHocTh Karanusa. TpeOoBaHHs, NpeqbsABIEMblE K MPOMBII- | T
KaTAIUTHIECKHE  Tpo- | JICHHBIM KaTanu3aTopaM. COBPEMEHHBIE KaTalu3aTOPBl H HX MECTO
LECCHI. B COBPEMEHHBIX MPOMBIIIICHHBIX TEXHONOTHSX (HEPTEXUMUSL, OC-

HOBHOM OpraHMYeCKUIl CUHTE3, CPEIACTBAa 3alUTa OKpY Karollen
Cpelbl).
6 | Pomp xuMuu B co3ganud | [IpHHIMIBI IPAMOTo IpeoOpa3oBaHMs YHEPTHH XUMHUUECKHX peak- | YO

2.3.2 3aHATHSA CEMUHAPCKOI0 THNA (MPaKTHYeCKUe / ceMMHApPCKHe 3aHATHSA/ 1a00-
paTtopHbie padoThI)

3aHsaTus CCMHUHApPCKOI'0 TUIIa

No HaumenoBanwue pazziena Temaruka 3aHsTHI/PabOT dopma Te-
(Temsr) KyLIero KOH-
TPOJIS

1. [Mecro XMMHU B «KpUTHYE- Ilepexon oT uccnenoBaHuii B "0ObIUHBIX" YCIOBUSX — K cUH-  |KP
CKHX», «BBICOKHX» U «HAHOTEX- |T€3aM B YCIOBHUSX C MPHUCTaBKOIl "cBepX" (CBEPXBBICOKHE
HOJIOTHSIX). SHEPI'UU M CBEPXHU3KUE TEMIIepaTypbl, CBEPXBBICOKHE JaBiie-

HUS U CBEPXTIIyOOKUH BaKyyM, CBEpPXMaJIble KOHIICHTPALUHU U
YACTHIIBI).

CraHoBJIeHHE U pa3BUTHE HaHOXUMHHU. Mepapxus pasmepos: |YO
ATOMHO-MOJEKYJISPHBII U HAHO-YPOBEHb.

2. |CoBpeMeHHbIE METO/IbI UCCIIe- | DNEKTPOHHAs MUKPOCKOTIIHSL. KP

JIOBaHUsI IOBEPXHOCTH U MHOTO-

KOMIIOHEHTHBIX CpELl.

CoBpeMeHHBIE METOABI HCCle- | ATOMHO-CHIIOBast MUKpocKonus. TyHHenbHas ckanupyomas (YO
JIOBaHUsI MIOBEPXHOCTU U MHOTO- | MUKPOCKOIIHSL.

KOMIIOHEHTHBIX CpEJl.

CoBpeMeHHbIE METOIBI Hcciie- | PeHTreHoBckue MeTObI: AN PAKIHS IIEKTPOHOB, peHTreHo- |KP
JIOBaHMS TIOBEPXHOCTH M MHOTO- | pIIroOpecieHIINs, peHTTeHO(POTOAIEKTPOHHAS CIIEKTPOCKO-
KOMIIOHEHTHBIX CpEJl. sl

CoBpemMeHHbIe MeTOIbI Hcclie- | Buanmas u ynerpaduoneroBas ciektpockonusi. CBetopacce- |KP
JIOBaHUs IOBEPXHOCTU U MHOTO- |siHKE. JItomuHecneHnus. CIeKTPOCKOIHS AJIEKTPOHHOTO U
KOMIIOHEHTHBIX Cpe/l. AJIEpHOT'0 MarHUTHOTO pe30HaHca. Macc-ClIeKTPOCKOMHSI.

3. |BuumsHue Mukpo- u HaHocTpyk- |HccnenoBanne GuU3NKo-XUMHYECKUX CBOMCTB yacTull pasme- |T
TypBI ¥ XUMHYECKOH Tpupoasl  [pom 1-10 uHM u pa3BuTne paboT B 001acTH, IEPEXOAIIIEeH OT
ITOBEPXHOCTH HAa MaKpOXapaKTe- [HAHOYACTHI[ K aTOMHO-MOJIEKYIIPHOMY COCTOSIHHIO.

PHUCTHKH HOBBIX MaTE€PHAJIOB.

Bnustane Mukpo- u HaHOCTpYK- |IlomydeHue cTaOMIbHBIX M BOCIPOM3BOANMBIX MaTepranoB Ha YO
TypBl 1 XUMHYECKON IPUPOABI  [0ocHOBE yacTHI pasmepoM 1-10 amM. DymnepeHsl, rpageHs! u
ITOBEPXHOCTH Ha MaKpOXapaKTe- |HAHOTPYOKH.

PUCTUKU HOBBIX MaTE€PUANIOB.

4. |Cnoco0s! momydeHus u oomact [HoBbIe TpeHABI B Pa3BUTHH YCTPOMCTB MOHHUTOPHHTA OKpyXka- [ VO
IIPUIOKEHUSI HAHOMATEPUAJIOB. |IOIIEH cpebl.




Crioco0OsI mostydenus u oonactu |IckyccTBeHHBIH HOC. VICKycCcTBEHHBIH s3bIK. TeopeTnueckue |KP
MIPWIOKEHNS] HAHOMATEPHAJIOB. |OCHOBBI, KOHCTPYKIIMOHHBIE OCOOCHHOCTH M 00JIACTH TIPHMe-
HEHHS.
Crioco0b1 onyueHns U obnacty | [ uOpuaHble COeTUHEHNS I MAaTepHAITBI C HOBBIMU XUMITYe- YO
MPUIIOKEHUS HAHOMATEPUANIOB. |CKUMH, CIEKTPATIbHBIMHY, JIEKTPUIECKUMHU, MarHUTHBIMH, Me-
XaHWYECKMMU, CEHCOPHBIMU U KaTaJIUTUYECKUMU CBOM-
CTBAMU.
Cnoco0bl noydeHus 1 o6nacT |MarHuTHbIE MaTepuanbl, s4eliku namstu. Tepmosnekrpuue- |KP
MIPUII0KEHUSI HAHOMAaTEPUAJIOB. |CKHe peoOpa3oBaTelu.
Cnoco0bI noyueHus ¥ 001acTy |3alUTHBIE TOKPBITHS, IPUCAIKH K TOIUTUBAM M MaciaM, KieH, | YO
MIPUI0KECHUSI HAHOMATEPUAIOB. |CMa3KH, MAarHUTHBIE XKHUIKOCTU, HOCUTENH aMATH,
Cnoco0s! nonyuenus u obnacty |[Tornomniaromas u oTpaxaromas KepaMuKa, yHUKabHbIe 3ep- |KP
NIPWJIOKEHUS] HAHOMATepHaJIoB. |Kaja, QUIbTPhlL, OHOKEepaMHKa.
Cnoco6b! nonyuenus 1 oonacty |[IpuBUTHIN cloi — BaXKHEHIIHNIA 3JIeMEHT XUMH4IecKHu Moudu- | YO
IIPUII0KEHUS HAHOMATEPUANIOB. |IIMPOBAHHOI0 Marepuana. CTpoeHue NPUBUTHIX CIIOEB.
5. |HoBble KaTamu3aTopsl U Katanu- | XuMuueckoe MOoITU(UIIMpOBaHUE THIPOKCHIMPOBAaHHBIX HO- |KP
TUYECKHUC MPOLECCHI. cUTeeH MCTAJUIOPTaHUYECKUMU COCANHCHUAMUA — IIYTh CUH-
Te3a TeTEPOreHHBIX METAITIOKOMILIEKCHBIX KaTaJIN3aTOPOB.
HoBble kaTann3aTopsl ¥ KaTajiu- | DKOJIOTHUECKH YUCThIE CXeMBbI IIPeo0pa3oBaHusi SHepruu Tom- | VO
TUYECKHE MPOLECCHI. nBa. XUMHYECKasi SHEPTETHKA M OMOTEXHOJIOTUSI.
6. |Posp XuMHU B CO3JaHUM alb- | DNEKTPOXMMHUYECKHE KOHACHCATOPHI KAK CHCTEMBI AJIsl XpaHe- |KP
TEPHATUBHBIX HCTOYHUKOB HUS DHEPTHH.
JHEPIUU.

Kontponbnas padota (KP), ycrusiit onpoc) (YO), Tect (T)

2.3.3 llpumepHasi TeMATHKA KYPCOBbIX padoT (IPOEKTOB)
KypcoBbie paboTsl HE TPEyCMOTPEHBI YY€OHBIM TIIAHOM

2.4 IlepeyeHb y4eOHO-METOIUYECKOTO 00eCTIeYeHHsI ISl CAMOCTOSITEILHOI PaGoThI

00y4YaOIIHUXCS 10 JUCHHUILIMHE (MOLYJIIO)

ITepedenb yueOHO-METOIMIECKOTO 00ECTIeYeH s TUCIIUTUIMHEI 110 BHITIOJTHEHUIO Ca-

OIIPOCY M TECTHPOBa-
HHIO

Metoandeckue yKa3aHus 0 OPraHU3alli CaMOCTOSITEIbHOM paboThI.

No Bux CPC N
MOCTOSITEILHON paOOThI

1 2 3

1 |[Ipopabotka yue6Horo |/[Ipyros, FO.C. AHanu3 3arpsS3HEHHOM OYBBI U OTIACHBIX OTXOJI0B [ DNEKTPOHHBIN pe-
(teoperuueckoro) ma- |cype]/ 0. C. Ipyros, A. A. Poaus. - 4-¢ uzn. (311.). - Mockga : JlabopaTopust 3HaHUH,
Tepuasa 2015. - 472 c. - https://e.lanbook.com/book/70699

2 |BrmoxHeHUE WHOWBH-
nyanbHbIx 3aganuil (no-|Ikaap M.®. OcHoBbl Hay4yHbIX HccienoBanuil. M.: Jlamkos u K, 2014. 244 c.
Kiapl, npesentanuu)  |https://e.lanbook.com/reader/book/56263/#4

3 |[lomroroBka K yCTHOMY

Metoandeckue ykazaHus [0 HanmucaHuio pedepatoB. YTBep:KaeHbI Kadeapon Gpusn-
9gecKoi xumuH, nporokon Ne 17 ot 11.05.2017 r

MeTtoaudeckie peKOMEHIalliY K OpraHu3aIluy ayAUTOPHON 1 BHEAYAUTOPHOH (ca-
MOCTOSITEIbHOH) pabOTHI CTyI€HTOB: MeToandeckue ykasanus / coct. T.IT. Ctopo-
xenko, T.b. [Tounnok, A.B., becnanos, H.B. Jlo3a. — Kpacronmap: Kybauckwuii roc.
yH-T, 2018. 89 ¢

VY4eOHO-MeTOIUYECKNE MaTepuasbl ISl CaMOCTOSITENIbHOM pPabOThl 00ydaromuXcs U3
YHCJIa HHBAIK/IOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbs (OB3) npenocrapistoTcs
B (hopMax, aJanTHPOBaHHBIX K OTPAHMYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAITIH:

Jist T ¢ HapyIIEHUSIMH 3pEHHSL:

— B MieyaTHOM popme yBeTHMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA.

JUiist U1 ¢ HapyIIEHUSIMH CITyXa:


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

— B Ie4aTHoi (opme,

— B (hopMe 3IIEKTPOHHOTO TIOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIIA TIEpeueHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTa 00Yy-
YAIOIIUXCS.

3 O0pa3oBaTe/ibHble TEXHOJIOIMU, MPUMeHsieMble IIPU OCBOEHMH THCHHMIJIHHBI (MO-
AyJas1)

B xozxe m3yueHus: QUCHUIUIMHBI IPEIYCMOTPEHO UCIOIB30BAHUE CIEAYIOMUX 00pa3oBa-
TEJIbHBIX TEXHOJIOTUH: JIEKLINH, Ta0OpaTOPHbIE 3aHATHUS, CAMOCTOSITEIbHAs PabOTa CTYIEHTOB.

KoMIeTeHTHOCTHBIN MOAXO0/A B paMKax MPEenojaBaHMs AMCLMILIMHBI pEau3yeTcs B UC-
I0JIb30BAaHUU MHTEPAKTUBHBIX TEXHOJIOTUH U aKTUBHBIX METO/0B (IIpoOJIeMHas JIeK1us, paboTa B
MaJbIX FpyInIax) B COYETaHUH C BHEAYIUTOPHOI pabOTOM.

WHdopmanoHHbIE TEXHOJIOTHH, IPUMEHSIEMbIE IIPU MU3YUYEHUU TUCLMITIIMHBL: HCIOJb30-
BaHNE MH()OPMAIIMOHHBIX PECYPCOB, OCTYMHBIX B WH(GOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOM
cetu HTEpHET.

AnanTuBHbIe 00pa30BaTENIbHBIE TEXHOJIOTUH, IPUMEHAEMBbIE IPU U3YUEHUN JUCIUILIMHBI
— JIJIS1 JIML ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10pPOBbS IIPEyCMOTPEHA OpraHU3alus KOHCYJIb-
TalUi C UCIIOJIb30BAHUEM IEKTPOHHON MOYTHI.

4. OueHoYHbIE CPeICTBA I TEKYIIero KOHTPOJS YCIEeBAeMOCTH H MPOMEXKYTOY-
HOH aTTecTAlNU

OrneHouHbIE CpeCTBA MpeIHAa3HAUYEHBI /111 KOHTPOJIS U OLEHKH 00pa30BaTeNIbHBIX JOCTH-
KEHHUU 00y4aroIuXcs, OCBOMBIIUX MTPOrpamMMy Y4eOHOU AMCIUIUINHBI «AKTyallbHBIC 331a4H CO-
BPEMEHHOH JJIEKTPOXUMUN.

OrneHouHbIE Cpe/iCTBAa BKIIIOYAIOT KOHTPOJIbHBIE MaTepuajbl Ul MPOBEACHUS TEKYIIETo
KOHTPOJIS B (hOpME YCTHOT'O OMpoca, 00CYkKIEHUS AUCKYCCHOHHBIX BOIPOCOB, KOHTPOJIBHBIX pa-
00T, TECTOB U UHAMBHUAYAIbHBIX 33JJaHUI CTY/I€HTOB M IPOMEXYTOUYHOH aTTecTaluu B (opMe BO-
IIPOCOB K 3a4YeTy.

CTpyKTypa OLEHOYHBIX CPEICTB /sl TeKylleil U MPOMEe:KYTOYHOM aTTecTallun

HaumenoBanme OLCHOY-

KOZ[ 1 HAMMCHOBAHUEC
HOT'0O CpEACTBa

aHaJU3 pe3yNbTaTOB
COOCTBEHHBIX DKCIIE-
pI/IMeHTaHBHBIX n
pacueTHO-TeOpeTHYEC-
CKHX paboT, Kop-
PEKTHO UX UHTEPIIPE-
THUPYET.

HOIIK-2.2. ®opmy-
JIPYET 3aKIIOUEHHUSI

HBIX 0a3ax JaHHBIX, OCHOBHEIC U HAHOOJIEe aKTyalb-
HbIE€ HaIpaBJIEHUs MCCIEIOBAHUNA COBPEMEHHOU
TEOPETUYECKON U SKCIEPUMEHTAIBHON 3JIEKTPOXHU-
MUHU

yMeeT aHaJH3UpPOBaTh, HHTEPIIPETUPOBATH U 0000-
IaTh Pe3yJIbTaThl SKCIEPUMEHTAIbHBIX U PACUETHO-
TEOPETHYECKUX PadboT

3HAET OCHOBBI IIOMCKa HAYYHOW MH(pOPMAIUU B pe-
(epaTuBHBIX 06a3ax JaHHBIX

Ne WHJIIKaTopa PesynbraTel 00y4ueHus hoven
n/m | (B COOTBETCTBUH C II. (B cooTBeTcTBHU C 1I. 1.4) Texymmii p y
TOYHAsI aTTe-
1.4) KOHTPOJIb
cTanys
HOIIK-2.1. ITposo- 3HaeT MPHHIUIEI CaMOCTOATENFHOU paboTel, oc- | KP Bormpoc Ha
JAT KPUTHIECKHUH HOBBI TTOMCKA Hay4YHOU MH(pOpMannu B pedeparrs- 3agere 1-3




1 BBIBOJIBI 1O PE3YJIb-
TaTaM aHaJIu3a JINTE-
paTypHbIX JTaHHBIX,
COOCTBEHHEIX JKCIIE-
PHUMEHTAIBHBIX U
pacyeTHO-TeOpeTHYE-
CKUX pabot B n30paH-
HOM 001aCTH XUMUU
WJIM CMEIKHBIX HayK.

YMEET 3aKII0OUCHHUS U BBIBOJIBI IO Pe3yIbTaTaM aHa-
JM3a TUTEPaTyPHBIX JaHHBIX, COOCTBEHHBIX 3KCIIC-
PUMEHTABHBIX H PACUETHO-TEOPETHYECKUX paldoT B
00J1aCTH COBPEMEHHON TEOpPEeTU4eCKOil M 3Kcmepu-
MEHTAJIbHOH 3NEeKTPOXUMUU

3HaeT HaBbIKAMM ITOMCKA U CUCTEMAaTH3aLlUU Hayd-
HOM nHpOpMauny, paboThl C HAYYHBIMH CTAaThsIMU U
JKypHaJIlaMt B pepepaTHBHBIX 0a3ax JaHHBIX

HNOIIK-4.1. [pen-
CTaBISIET PE3YJIBTATHI
paboThl B BHIC Hayd-
HOW IyOnIKanuu (Te-
3UCHl JIOKJIafia, CTa-
Tbs, 0030p) Ha pyc-
CKOM | (WJIM) aHIJIHH-
CKOM SI3BIKE.

3HAeT OCHOBHBIC 0a3bl JAHHBIX HAYYHBIX PECYPCOB,
nmpaBuiIa oopMIIeHHS W TpeOoBaHMA K ITyOnmKa-
MM, BO3MOXKHOCTH IPOrPaMMHBIX IAaKETOB 00-
IIETO U CIICLMAILHOT0 Ha3HAYCHUS VIS IIpeCcTaBIIe-
HHS pEe3yJIbTATOB HAYYHBIX UCCIICIOBAHUI

yMeeT OTOMpaTh HeOoOX0AUMYI0 HH(pOpMaNuIo, pas-
OuBaTh Ha CBS3aHHBIC 4YacTH, KOMITMIIIPOBaTh B
MUCBMEHHOM M MYyJIbTUMEIHIHOM (hopMaTax

BlIajieeT 0Aa30BLIMU HaBbIKAMU aHAJIN3a, CUCTEMAaTu-
3alid U 0000IIEHHS Pe3yIbTaTOB HAYYHBIX HCCIIe-
JIOBaHUM; HABbIKAMU MPECTABICHUS PE3YJIbTaTOB
HaYYHBIX HCCIICIOBAaHUHA B BUAE HayJYHOU ITyOHKa-
UM HA PyCCKOM W (VUTH) aHTIHICKOM SI3BIKE, TIPO-
TPaMMHBIMH TIaKETaMH OOIIET0 ¥ CIHECIHAIBEHOTO
Ha3HAa4YeHUs JUIsl IPEICTABIEHUS PE3YIbTaTOB HAY4-
HBIX UCCJIEJJOBAHUMN

KP

Bormpoc Ha
3ayere
5,6,20,22,24

NOIIK-2.1. TIposo-
JIUT KPUTUYECKUI
aHaJIU3 Pe3yJIbTaTOB
COOCTBEHHBIX JKCIIE-
PUMCHTAIBHBIX U
pacueTHO-TeOpETHYC-
cKuX paboTt, Kop-
PEKTHO WX HHTEPIIpe-
THPYET.

3HAET MPHUHIKIIBI CAMOCTOSTEIEHON PadOTHI, OCHOB-
Hble U HanOoJiee aKTyalIbHbIC HAIPaBJICHUS HCCIIe-
JIOBaHUM COBPEMEHHOM TEOPETHYECKOM U IKCIIEPU-
MEHTAJILHOH 3JIEKTPOXUMUU

yMeeT aHaJM3MpOBaTh, HHTEPIPETHPOBATh U 0000-
IATh Pe3yJIbTAaThl SKCIIEPUMEHTAIBHBIX M PACIETHO-
TEOPETHYSCKUX PAbOT, HCIONB3YS TEOPETHIECKUE
OCHOBBI TPaJULHOHHBIX U HOBBIX PAa3leioB JJEK-
TPOXHUMHUH NPH PEIICHHH TPOPECCHOHATBHBIX 3213

BJIa/I€€T TEOPUEN U HABBIKAMM aHAJIN3a U UHTEPIpE-
Talluu pe3yJbTaTOB NPAKTUYECKOM U TeopeTude-
CKO¥ pabOThI B 001aCTH JIEKTPOXMMUH U B IIpodec-
CHOHAJIbHOM J1€TEJIbHOCTH

YO

Bompoc Ha
3a4eTe
10-13

NOIIK-4.2. Tlpen-
CTaBJISIET PE3yJIbTaThI
cBOEH pabOTHI B yCT-
HoO hopMe Ha pyc-
CKOM U aHTJIMHCKOM
SI3BIKE.

3HAeT OCHOBBI KYJbTYphl peud U MPOdeCCHOHATb-
HYIO0 TEPMHUHOJIOTHIO JJIs IPE/ICTAaBIICHUS pe3yJibTa-
TOB HAy4YHBIX HCCJICIOBAHUN B yCTHOW (opme Ha
PYCCKOM U aHTJIMICKOM SI3bIKE

yMeeT yJacTBOBATh B HAYYHBIX JUCKYCCHSX U Tpe.-
CTaBJIATH IIOJydEHHBIE B HCCIIEIOBaHUAX DPE3yJIb-
TaThl B YCTHOW (hopMe Ha PyCCKOM W aHIIIMHCKOM
SI3BIKE

BJIaJIeeT HABBIKAMH aHAIM3a MIPECTABIICHIS PE3yJIh-
TaTOB HAYYHBIX HCCIIEIOBAHUH B BUJI€ YCTHBIX J0-
KJIaJIOB Ha PYCCKOM M aHTJIMHCKOM SI3BIKE C TIOMO-
b0 COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHIA

YO
KP

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




HOIIK-2.2. ®opmy- 3HAeT OCHOBBI MOWCKA HAaydHOUW WH(popManuu B pe- | T Bormpoc Ha
JUPYET 3aKiaroueHust | (epaTUBHBIX 0a3ax JaHHBIX 3a4ere
U BBIBOJIBI 11O PE3YJIb- 21,25,26
TaTaM aHaJlU3a JIUTe- | yMeeT 3aK/IIOYEHUs U BHIBOJBI 110 pe3ysbTaTaM aHa-
paTypHbIX IaHHBIX, JM3a JIUTEePaTyPHBIX TaHHBIX, COOCTBEHHBIX JKCIIe-
COOCTBEHHBIX JKCIIE- | PUMEHTAJBHBIX U PACYETHO-TEOPETHUECKUX PaboT B
PUMEHTAIBHBIX U 00J1acTH COBPEMEHHON TEOPETUYECKON M IKCIEepH-
pacyeTHO-TeOpeTHYe- | MEHTAJIbHOM JIEKTPOXUMHU
cKuX paboT B m30paH-
HOM 00JaCTH XUMHU | BIIaJIeeT HABBIKAMH MMOKMCKA U CHCTeMAaTH3aI[HN
WM CMEXHBIX HAyK. | Hay4HO#l nHpopMannu, paboThl ¢ HAYYHBIMHU CTATh-
SIMH 1 )KypHaJIaMHU B peepaTUBHBIX 0a3aX JaHHBIX
HOIIK-4.3. Brageer | 3HaeT OCHOBHBIE KOMMYHHKATHBHBIC MIPHEMHI Aeno- | YO Bonpoc Ha
OCHOBHBIMH KOMMY- | BOTO OOILIEHHs B PO(eCCHOHATTBHOM cpejie 3a4ere
HUKATHBHBIMH TIpHe- 4,27-30
MaMH JIEIIOBOT0 00- yMeeT KOMIWJIMPOBAaTh WH(OPMAIHMIO O IOJy4eH-
LIeHHs B Mpo)eccho- | HBIX pe3yjbTarax HCCIEAOBaHUI AJIS MpeacTaBie-
HaJlbHOU Cpefe, rpa- HUs B YCTHOM BHIE, y4aCTBOBaTb B HAYYHBIX JWC-
MOTHO M apTyMEHTHU- | KYCCHsX, TPAMOTHO U apryMEHTUPOBAHHO M3JIaraThb
POBaHHO H3JaraeT CBOIO TOUKY 3PECHUS
CBOIO TOYKY 3pPCHUSL.
BJIajIeeT HABBIKAMH JICTIOBOTO OOIICHHS B Tpodec-
CHOHAJILHOU cpejie

TunoBbie KOHTPOJIbHbIE 3aJaHUS] UM HHbIE MAaTePUAJIbl, HEO0X0AMMBbIe /IJIl OLlEHKH
3HAHWH, YMeHHIi, HABLIKOB H (MJIH) ONBITA AeSITeIbHOCTH, XapaKTePU3yI0IIMX 3Tanbl (hop-
MHPOBaHMSI KOMIIETEHIIHI B Mpolecce 0CBOEHUs 00pa30BaTeIbHOI MPOrpaMMbl

Bonpoch! 1711 KOHTPOJIbHOI padoThI M YCTHOTO onpoca no teme «MecTo XUMUM B «KKPHUTH-
YeCKHX», «<BBICOKHX» U «<HAHOTEXHOJIOTHSX)»

1. MecTo XMMHUM B HHTETPALIMIOHHOM M3YYE€HUH €CTECTBEHHBIX TUCIUIIINH.

2. Kakue TexHOI0rny Ha3bIBAIOTCS KPUTHUYECKUMU, BRICOKUMHU? B 1eM 0COOEHHOCTh HaHO-
TEXHOJIOTHI?

3. Posib XxumMuu B pa3BUTHN KPUTUYECKUX TEXHOJIOTHM.

4, CraHOBIIEHHE U Pa3BUTHE HAHOXUMUMU.

5. TeHeHIy pa3BUTHS XUMUYECKOW MPOMBIIIJIEHHOCTH B Poccun.

6. MecTo XMMHH B Pa3BUTUHA HAHOTEXHOJIOTUH U NTOJIyYEHUU HAHOMATEPUAIIOB.

7.  OU3NKO-XUMHUYECKHE OCHOBBI CAMOOPTaHU3AIIUA MAaTEPHUH.

8.  Kpurnueckue texnonoruu Poccun, oTHOCSIIMECS K XUMUH.

Bonpoch! 1711 KOHTPOJIbHOI PaGoThl U YCTHOrO onpoca 1no teme «CoBpeMeHHbIe MeTOAbI

HCC/IEI0BAHNSA MOBEPXHOCTH 1 MHOTOKOMIIOHEHTHBIX Cpex»

1. Kakue pa3znensl XMMHUECKON HAyKH HEOOXOIMMO pa3BUBATh ISl COBEPILIEHCTBOBAHMSI aHA-
JUTUYECKUX CEHCOPOB?

2. Tlouemy meroabt UK-criekrpockommu 1 KP-criekTpocKkomuy He TIPUTOTHBI JIJIST KCCIICTOBAHUS
XMMHYECKOIO COCTaBa OBEPXHOCTH?

3. Tlouemy mMeTon peHTTeHOBCKOH (POTOAIEKTPOHHON CIIEKTPOCKOIHU BCE MIMPE MPUMEHSIETCS

JUIS KCCIIEI0OBAaHUS XUMUYECKOTO COCTaBa MOBEPXHOCTH?

KaxoBbl npuHLINIIBI QYHKIIMOHUPOBAHUS TYHHEIBHON AJIEKTPOHHON MUKPOCKOIUN?

5. Kakue pa3HOBUJHOCTH aTOMHO-CHUJIOBOM MUKpockomnuu Bel 3Haere? Korja 1 mouemy ucmosnb-
3YIOT TOT WM UHOW METOA?

6. C nmoMoIbI0 KakKUX METOJOB UCCIEAYIOT ruaApo(oOHOCTh moBepxHOCcTel? B uem nocTouH-
CTBA M HEJOCTATKHU KAXKJOT0 U3 3TUX METOJOB?

B

10




Bonpoch! 111 KOHTPOJIBLHOH padoThI H YCTHOI'O ONpoca 1o TeMe «BimsiHue MUKpoO- 1 HaHO-
CTPYKTYPBI H XMMHY€CKOI IPUPOABI IOBEPXHOCTH HA MAKPOXaPAKTEPUCTUKH HOBBIX MaTe-
PHAJIOB»

Cnoco6s1 MOAMGUIIMPOBAHUS TOBEPXHOCTH. TpeboBaHMs K MOAH(PUKATOPAM.

CBoiicTBa MOBEPXHOCTH M 00BEMA TBEPBIX TEJ PA3NUYHON XUMHUECKOW MIPUPOIBI.

Kakue napamerpsl xapakTepu3yroT HaHodacTHIly ? COBOKYITHOCTh HAHOYACTHUIL?

Kakue HaHoCTpyKTYypHhl ABIsitOTCS THApodmIbHEIMU? ['napodobHsiMu? B kakux obmactsax
IPOMBIIIJICHHOCTH U OOIIECTBEHHOH JKU3HU MOTYT IPUMEHATHCS HAHOCTPYKTYPBI C KOHTPO-
JTUpyeMoit ruipooOHOCTHIO?

KakoBbI IEpCIIEKTUBBI CUHTE3a U UCII0JIb30BAHUS IOBEPXHOCTHBIX HAHOCTPYKTYP?
Oco0OeHHOCTH CBOICTB yIJIEPOJHBIX HAHOMATEPUAJIOB, UX IIPUMEHEHHE.

Teopus nepkosIyy.

HanopasmepHsbie cTpyKTypsl, tosrydeHssie u3 JJHK.

NS

N O

IIpumep TectupoBanusi no teMe «BiMsiHNEe MUKPO- U HAHOCTPYKTYPbI M XMMUYECKOH MpH-
POABbI MOBEPXHOCTH HA MAKPOXAPAKTEPUCTHKH HOBBIX MATEPHAIOB)
1. HanowacTuirel kakoro pazmepa He MOTYT Ha3bIBaThCSl KOJJTOMIHBIMU?
a) 1-50 Hwm;
6) 30-500 um
B) 100-10000 HM™.
2. MarnyeckumHu KjacTepaMH Ha3bIBAIOT:
a) KJIaCTePbl C TAKUM KOJUYECTBOM YUACTBYIOIIMX YAaCTHII, YTO OHU SBIISIOTCS SHEPreTHYC-
CKH 00Jiee BBITOJIHBIMHU, YEM COCEIU 110 Pa3MEPHOMY PSIIY;
0) KJacTepbl TaKOM (POPMBI, UTO UX CYIICCTBOBAHHE MTPOTHUBOPEYUT 3aKOHAM KJIACCHUECKOU
(U3HKH, HO COOTBETCTBYET ITOJIOKEHHUSIM KBAaHTOBOU (DU3HKHU;
B) KJIACTEPhI HAHOYACTHI] OJIAarOPOJTHBIX METAILIOB.
3. YTo 13 nepeunciIeHHOro HeBEpHO?
a) HaHOMaTepuabl 0oyiee TBEPbl, YeM KOMITAKTHBIE MaTepUANIBI TOTO KE COCTaBa;
0) HaHOMaTepuasbl 00Jiee MIACTUYHBI, YeM KOMIAKTHBIE MaTepUaIbl TOTO K€ COCTaBa;
B) MOPOT XJIaTHOJIOMKOCTH JJISI HAHOMATEPHAJIOB BBIIIE, YEM JIJIsl KOMITAKTHBIX MaTEpHUaJIOB
TOTO K€ COCTaBa.

Bonpoch! 1J1s1 KOHTPOJIBLHOKH padoThI M YCTHOrO onpoca no reMe «Crnocodbl nojay4eHuss
00J1aCTH NPUJIOKEHNSI HAHOMATEPHAJIOB

HoBsle TpeHbI B pa3BUTUN YCTPOWCTB MOHUTOPUHIA OKPYKAIOIIEH CPEIBI.
HckyccTBEHHBIN HOC.

NckycCcTBEHHBIN S3BIK.

Kakwue cymecTByl0T OCHOBHBIE TUIIBI IPUCAIOK K TOIIMBaM? MOTOpHBIM Macinam?
O6acTi npuMeHeHus1 00bEKTOB C HAHOCTPYKTYPHUPOBAHHOM MTOBEPXHOCTHIO.

TBepble MOINAIEKTPOIUTHI KaK Pa3HOBUIHOCTh HAHOCTPYKTYPHUPOBAHHBIX MaTEPUAIOB.
CuHres, CTpyKTypa, IpUMEHEHHE.

VYraeponusie HaHOTPYOkU. CUHTE3, CTPYKTYpa, 00JIACTH IPUMEHEHHS.
CynepruapodoOHbie moBepxHOCTH. [[pUHIUIIBI TOTydYeHUs U 001acTH TPUMEHEHUS.

SoukhwdE

o N

IIpumep KOHTPOJILHOI padoThI O TeMe «Croco0bl MOTy4eHUsI H 00/1aCTH NPHJIOKEHHS
HAHOMATEPHAJIOB»
BapuanTt Ne 1
1. Kakue cymiecTBytoT criocoObl OTyUeHUs YIIIepOIHbIX HAHOMaTEePHAaIOB?
2. C nomombto MHTEpHET-CaliTa WWW.Nhanometer.ru Haiiaure uHpopmanuio oo
HCIIOJIb30BaHUU HAHOTEXHOJIOTHI B SHEPTETHKE.
BapuanTt Ne 2
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1. B uem cyTh U KaKOBO amnmapaTHoe oQopMIIEHHE METO]a MOJICKYIIPHON AITUTAKCUU?

2. C nomompto MHTEpHET-CaiiTa WWW.Nanometer.ru HaiiauTe nHGOPMAIIHIO O
COBPEMEHHOM COCTOSIHUU UCCIIEJOBAHUM B 00JIACTH CO3/IaHUSI KBAHTOBOI'O KOMIIBIOTEPA.

Bapuant Ne 3

1. Onwumure METOA MOBEPXHOCTHO-UHAYIIUPOBAHHON MTOTUMEPU3AIIH.

2. C nomompto MHTEpHET-CaiiTa WWW.Nanometer.ru HaiiauTe nHGOPMAIIHIO O
HepoMop(HHOM KOMIBIOTEPE.

Bapuant Ne 4

1. CmocoObl nosryueHus 1 CBOWCTBAa MHOTOKOMITOHEHTHBIX CUCTEM C YYaCTHEM HECKOJIBKUX
OpPraHMYECKUX M HEOPTraHMYECKUX BEIIECTB U 3JIEMEHTOB.

2. C nomombto MHTEpHET-CaliTa WWW.Nanometer.ru Haiigute nHGOpPMAaILNIO O HOBBIX
OpraHUYECKUX (POTOBOJIILTAUUYECKUX yCTPOUCTBAX.

Bapuant Ne 5

1. B uém cxoacTBo u paznuuue rpadura, rpadgeHa, GyiaepeHoB U YIIIEPOIHBIX
HaHOTPYOOK?

2. C nomomuipto MHTEpHET-caiiTa WWW.nanometer.ru Haitnure nadopmaiuo o NpUuMEHEHUH
a’poresieil Ha OCHOBE YIJIEPOJHBIX MAaTepUaIOB B JIMKBHUJALMU IOCIIEJACTBUI Pa3IuBOB
He(dTH.

Bapuant Ne6

1. Tonyuenue menok Jlaurmiopa-bnomxerr.

2. C nomompto MHTEpHET-CaliTa WWW.Nanometer.ru Haiigure nHGOPMALUIO O TPUMEHEHUN
HAHOYMAKOBOK JJIsl IPOTHBOOIYXOJIEBBIX MTPETapaToB.

Bapuant N7

1. 3onb-reasb METOL.

2. C nomompro MHTEpHET-CcaliTa WWW.nanometer.ru naiiaure nadopmanyio 06 aHaim3e
OJIMHOYHBIX I[ENeH MaKpOMOJIEKYII.

BapuanT Ne§

1. TlonydeHue OGMOTOTHYECKHX HAHOMATEPHAIIOB.

2. C nmomombto MHTEpHET-CaliTa WWW.Nhanometer.ru Haiimute napopmanuto o RFID-
METKax.

IIpumep TecTupoBanus no teme «HoBble KaTaJIM3aTOPBI M KATAJIMTHYECKHE NPOLECCHD»
KaTtanu3 ucnonb3yroT B:

1. 90% nporeccoB XMMUYECKOH MPOMBIIUIEHHOCTH;

2. 20% mporeccoB XMMUYECKON MPOMBIIIIICHHOCTH;

3. 100% mporieccoB XUMUYECKOH MMPOMBIIIIEHHOCTH.

B nHacrosmee BpeMsl pa3BUBAIOT HUCCIICOBAHUSA:
1. 1o co3naHMIO KaTaau3aToOpoOB HOBBIX peaKIluii;
2. 10 pa3pabOTKe HOBBIX METOJIUK MPUTOTOBIICHHS KaTaIN3aTOPOB;
3. 10 pa3paboTKe HHTMOUTOPOB KATATUTHYECKUX ITPOLIECCOB.

Campblii MHOTOTOHHA)KHBIN KaTaTUTHYECKUN XUMUYECKUI MTPOLIECC — ITO:
1. KpekuHr HeQTenpoOayKTOB;
2. TONy4YeHHE YYTYHa;
3. TPOM3BOACTBO MOJUAITHIICHA.

Bonpocek! 111 KOHTPOJILHOM PadoThI M YCTHOIO onpoca no reme «Pojib XuMum B CO31aHUM
AJ1bTEPHATHBHbBIX HCTOYHUKOB JHEPIrUM»
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[TpuHIMITBI TPSIMOTO TPEe0OPa30BAHUS IHEPTHH XUMHUUECKHUX PEAKIM B SJCKTPUUECKYIO JHEP-
THIO0 B XUMHYECKHX UCTOYHMKAX Toka (XIUT).

LN~ WNE

10.
11.
12.

13.
14.
15.

16.

17.

18.
19.
20.
21.
22.

23.
24,
25.
26.
27.

28.

1. Baxmneiimme xapakrepuctuku XUT, anmaparypHoe ohopmMieHHeE.
2. Ilpumenenne XUT mist akkyMyIHUpOBaHUS SHEPTUH B OBITOBBIX U U3MEPUTEIBHBIX TPUOO-

pax.

3. UcnonwzoBanue XUT B kpynHOMacIITaOHBIX POU3BOJCTBEHHBIX TEXHOJIOTUSAX.
4. DNeKTpPOXUMHUYECKUE KOH/IEHCATOPBI KaK YCTPOMCTBA /71l XpaHEHMsI SHEPTUU.
5. TonnuBHBIE 2JIEMEHTHI.

3ayeTHO-IK3aMeHAMOHHbIE MATEPHUAJIbI IJIsl IPOMEKYTOYHOM aTTecTauum (IK3a-
MeH/3a4eT)

Cnucox BOIIPOCOB /11 MOATOTOBKHU K 3a4€Ty.

Ponb xumum B pa3BUTHM KPUTUUECKUX TEXHOJIOTHH.

TenneHUNM pa3BUTHS XUMUYECKOW TPOMBIIITIEHHOCTH B Poccun.

MecTo XMMHH B pa3BUTUH HAHOTEXHOJIOTUH U MOJIy4Y€HUH HAHOMATEPHAJIOB.

XVMMHYECKNE UCTOYHUKH JIEKTPOIHEPTUU.

Ckanupytoniasi TyHHeJIbHasi MUKPOCKOIUS

ATOMHO-CHIJIOBasi MUKPOCKOIUS U €€ MO (UKALIIH.

MHoro1ieneBble MUHUATIOPHBIE CEHCOPBI. HOBbIE TeHIEHIIMY.

THUIBI MOHCENEKTUBHBIX IEKTPOAOB U COBPEMEHHBIE MaTEPUAIIBL, IPUMEHAEMBIE 1JIS YIIyd-
LIEHUS] UX XapaKTEPUCTHUK.

Bo3MokHOCTH COBpeMEHHBIX ()epMEHTATUBHBIX METOJIOB aHAIIN3A.

OU3NKO-XUMHUYECKHE OCHOBBI CAMOOPIraHU3allMi MaTEPUH.

JluccunaTuBHbIE CUCTEMBI CAMOOPIaHU3ALMU MaTEPUU U 00J1aCTH UX IPUMEHEHU .
KoncepBaruBHas camoopranu3zaius Matepuu. O01acTu mpUMEHEHH KOHCEPBAaTUBHBIX
CUCTEM.

Cepxpen€Tku Ha OCHOBE HAHOCHCTEM.

MeTopl oJTy4eHNs] TOBEPXHOCTHBIX HAHOCTPYKTYpP. MoJeKyIapHO-ITyueBast SIUTAKCHUS.
MeTto/1b1 ONTy4eHUsI TOBEPXHOCTHBIX HAHOCTPYKTYp. ['a3odasHas sanmurakcust Meramioop-
TaHUYECKUX COCIUHEHMH.

MeTtobl popMHUpOBaHUS HAHOCTPYKTYP. 30/1b-Tresb MeTo 1. [lonmumepusarius B BOJHBIX
pacTBopax.

Mertonbl popMupOBaHUS HAHOCTPYKTYp. XUMHUUECKasi COOpKa MOBEPXHOCTHBIX HAHO-
CTPYKTYP.

Mertonsl popmupoBanus HaHOCTPYKTYp. [Iuponus aspo3zoneit. CybnumanoHHas Cylika.
Hosele maTepuainsl. Asporenu.

Mertonsl popMupoBaHus MoBepxHOCTENH. MuKpoauTorpadus.

O6uacTi npuMeHeHus1 00bEKTOB C HAHOCTPYKTYPHUPOBAHHOM MTOBEPXHOCTHIO.

TBepble MOIMAIEKTPOIUTHI KaK PAa3HOBUIHOCTh HAHOCTPYKTYPHUPOBAHHBIX MaTepHaIOB.
CuHres, CTPYKTypa, IpUMEHEHUE.

VYraeponusie HaHOTPYOkU. CHUHTE3, CTPYKTYpa, 00JIACTH IPUMEHEHHS.
CynepruapodoOHbie moBepxHOCTH. [I[puHIUIIBI TOTydYeHus U 001acTH TPUMEHEHUS.
CymHocTs KaTanu3a. TpeGoBaHus, MpeIbsaBIsieMble K IPOMBIIIJICHHBIM KaTalu3aTopam.
CoBpeMeHHbIE KaTalu3aTopbl U UX MECTO B COBPEMEHHBIX MPOMBIIUIEHHBIX TEXHOJIOTHUIX
(He(TexuMUs, OCHOBHOW OPraHUYECKUI CUHTE3, CPE/ICTBA 3AIIUTHI OKPY’KAIOLIEH CPebl).
[TpuHIMIIBI IPSIMOTO MPEeoOpa30BaHUsl PHEPIHMHU XUMUYECKUX PEAKIUil B AJIEKTPUUYECKYIO
HHEPrUI0 B XUMHUYECKUX UCTOUHUKAxX Toka (XUT).

Baxmneitmme xapakrepuctuku XUT, anmapatypHoe opopmieHue.
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29. Ilpumenenne XUT mis akkyMyTUpOBaHHS SHEPTUU B OBITOBBIX U H3MEPUTEIIBHBIX MTPUOO-
pax.
30. HcnonszoBanue XUT B kpynmHOMAacIITaAOHBIX TPOU3BOCTBEHHBIX TEXHOIOTHSX.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHust

Kputepuu oneHuBanusi KOHTPOJIbHBIX PadoT.

KonTtponbHast paboTa mpoBOAUTCS B TUCBMEHHOU (opMe.

OneHKa «OTIIMYHOY» BBICTABIISIETCS, €CIIM CTYACHT BBITIOTHUIT paboTy 0€3 OmuOOK U HeJ0-
YETOB, JIOMYCTUII He O0Jiee OTHOTO HEJ0YeTa.

OrneHKa «XOpPOIIO», €CIU CTYJCHT BBIMOIHIII PabOTy MOTHOCTHIO, HO JOMYyCTHII B HEW HE
Oosiee 0JHOM HEerpy0Ooil OIMOKU U OJTHOTO HEIoUeTa, WK He 0oJiee IBYX HEJ0YETOB.

OreHKa «yIOBIETBOPUTEIHLHOY, €CITH CTYSHT ITPABHIILHO BBITIOJHIII HE MEHEE TTOJIOBUHBI
paboTHI WM TOMYCTHJI HE OoJiee ABYX IpyObIX OIMIMOOK, MJIM HE OoJjiee 0JHOU TpyOoi M oIHOM
HerpyOoii OMOKM M OJTHOTO HeJoUeTa, WM He 00JIee IBYX-TPeX HErpyObIX OITMOOK, WK OJHON
HEerpyOo# OMMOKH U TPeX HEA0YETOB, UK IPU OTCYTCTBHH OIIMOOK, HO MPHU HATMYHH YEThIPEX-
IISTH HEIOYETOB, IUIOXO0 3HACT TEKCT MPOU3BEICHUS, IOIyCKAeT NCKaKEHUE (PaKTOB.

O1ieHKa «HEYIOBICTBOPUTEIBHO», €CIH CTYACHT JOMYCTUJ YHCIIO ONIMOOK U HEI0YETOB
MIPEBOCXOISIIICE HOPMY, IIPU KOTOPOI MOXKET OBITH BRICTABJICHA OIIEHKA «3), MJTH €CJIU MPABUIHLHO
BBIMOJIHWJI MEHEE MTOJIOBUHBI PA0OTHI.

Kpurepuu onieHHBAHHUS TECTOB
Tectbl npeacTaBisaoT coO0M psAll 3ajaHU, B KOTOPBIX CTYAEHTHI JOJKHBI TOJAYEPKHYTh
IIPABWJIbHBIN OTBET WJIM HAIlMCATh CBOM BapHAHT MPABHJILHOTO OTBETA. 3a KAXKIBIA MPaBUIbHBIN
OTBET BBICTABIISIETCS OJUH OaIil.
Onenka GopMupyeTcss B COOTBETCTBUU € KpUTEpHUsiMU TaOIuIbl. OlieHKa ONpeneseTcs
HpOHeHTOM HpaBI/IJII)HLIX OTBCTOB.

Crynenn ypoB- | OTIuYUTENbHBIE TPU3HAKU [Tokazarens oueHku chopmu-
HEll  OCBOCHHUA POBAHHON KOMIETEHIINHI
KOMIICTEHITUI

[Toporossiii OO6yuaromuiics BOCIpou3BOAUT TepMuHbl, | He Menee 55 % 6amnos 3a 3a-

OCHOBHBIE TOHSTHUS, CIIOCOOEH y3HaBaTh | JaHUS TecCTa.
SI3BIKOBBIE SIBJICHUSI.
ba3zoBbrit OOyuaromuiics BBISBISET B3auMocBs3M, | He menee 75 % 6amioB 3a 3a-
KJIacCU(UIUPYET, YIIOPSIOUNBAET, UHTEP- | JaHUs TecTa
NPETUPYET, MNPHUMEHSIET Ha IIPAKTUKE
MIPOMICHHBIN MaTepHal.

IIponBunyTHIN OOyuaromuiics aHanu3upyer, oueHnuBaet, | He menee 90 % 6amioB 3a 3a-
IIPOTHO3UPYET, KOHCTPYUPYET. JTaHMsI TecTa
Komnerenus ve chopmupoBana Menee 55 % 6GamnoB 3a 3ana-
HUS TECTa.

[IIkaja oneHUBAHUSA NPU TECTUPOBAHUM:

«oTinyHo» - 90-100% npaBUIBHBIX OTBETOB;

«Xopomio» - 75-89% npaBUIBLHBIX OTBETOB;

«yAOBJIETBOPUTENBLHOY - 60-74% MpaBUIBHBIX OTBETOB;

«HEYJIOBJIETBOPUTEIBLHO» - 59% M MEHBIIIE MPAaBHIIBHBIX OTBETOB.

ITpu mpoBeneHUN TECTUPOBAHUS, CTYIEHTY 3allpEIIaeTCs MO0JIb30BaThCS JTOMOIHUTEIBLHON JIUTE-

paTypoi.
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Kpurtepun oneHuBaHus YCTHOIO OIpoca.

C nenpro KOHTPOJIA U NMOATOTOBKH CTYJEHTOB K M3Y4YEHHUIO HOBOM TEMBI BHAYaJlIe KaXI01
NPAaKTUYECKOTO 3aHATHS IMPETOAaBaTesIeM NPOBOIUTCS WHAMBHUIYAIbHBIM MM (POHTATBHBIN
YCTHBIN OIIPOC IO BBIIOJIHEHHBIM 3alaHUsAM IIpeblyInel TeMbl. Kpurepuu oLieHKu: — IpaBUIIb-
HOCTb OTBETA 10 COJAEPKAHUIO 3a/1aHus (YUUTHIBAETCS KOJIMUYECTBO U XapaKTep OLIMOOK ITPU OT-
BETE);

— MIOJTHOTA M TIIyOMHA OTBETa (YUYUTHIBACTCS KOJUYECTBO YCBOCHHBIX (DAKTOB, MOHATUN U
T.IL.);

— CO3HATEIbHOCTh OTBETA (YUUTHIBAETCS IOHUMAHUE U3JIaraéMoro Marepuaia);

— JIOTUKA U3JI0KEHUs MaTepuaia (yUUTbIBAeTCS YMEHNUE CTPOUTH LIEJIOCTHBIH, 110CIIe10Ba-
TEJIbHBIN paccKa3, FPAMOTHO I10JIb30BATHCS CIIEUAIBHON TEPMUHOJIOTHEN);

— PaLlMOHATIBHOCTb UCIIOIB30BAHHBIX IPUEMOB U CIIOCOOOB PELIEHUs IIOCTABIEHHOHN yueo-
HOU 3a/1aun (YYUTHIBACTCA YMEHHE MCIIONB30BaTh HanOoJee MpOorpeccHBHbIC U (P (EKTUBHBIC
CIIOCOOBI IOCTUKEHUS 1SN ),

— CBOEBPEMEHHOCTH U 3()()EKTUBHOCTH MCIOJIB30BAHUS HATIIATHBIX TOCOOMH U TeXHHYE-
CKUX CPEJICTB IIPU OTBETE (YUUTHIBAETCS IPAMOTHO M C MOJIb30M IPUMEHSATh HAMJIAJHOCTD U Jie-
MOHCTPAIIMOHHBIN ONBIT IPU YCTHOM OTBETE);

— UCII0JIb30BaHME JONOJHUTEIBHOTO MaTepuaia (00s3aTeaIbHOe YCIOBHE);

— PalMOHAIBHOCTh MCIOJIb30BAaHUS BPEMEHH, OTBEACHHOIO Ha 3ajaHue (He ojgo0psercs
3aTAHYTOCTb BBIIIOJHEHMS 3aJaHHsI, YCTHOIO OTBETA BO BPEMEHH, C YUETOM HHAMBHIYaJIbHBIX
0COOEHHOCTEH CTYEHTOB).

Pa3BepHyThIi OTBET CTYyIEHTA JIOJKEH MPEJICTABIIATE COOOM CBSI3aHHOE, JIOTUYECKH TOCTIe-
JI0BaTEJIbHOE COOOIIEHUE HA 3aJaHHYIO TEMY, 1I0Ka3bIBaTh €M0 YMEHUE IPUMEHSTH ONpeeIeHus,
IIPaBWJIa B KOHKPETHBIX CIIy4asX.

O1eHKa «OMIUYHOY CTAaBUTCS, €CITU CTYJICHT MOJTHO M3JIaraeT Marepuan (0OTBeYaeT Ha BO-
pocC), JaeT MPABIILHOE OTPE/ICIICHNE OCHOBHBIX IMOHATHI; 0OHAPYKMBAET MIOHUMAaHUE MAaTEPH-
ana, MOXeT 000CHOBATh CBOM CYKJECHUS, TPUMEHHUTh 3HAHUS Ha IPAKTHKE, TPUBECTH HEOOXOTH-
MBI€ TIPUMEPBI HE TOJIBKO M3 YUCOHUKA, HO U CAMOCTOSATEIHHO COCTABICHHBIC; U3JIaraeT Mare-
pHal mocie0BaTeNbHO U MPABUIBHO C TOYKU 3pEHUS HOPM JIUTEPATYPHOTO SI3bIKA.

O1neHKa «xopouio» CTaBUTCA, €CIH CTYJSHT JaeT OTBET, yIOBIETBOPSIOMINN TEM ke TpeboBa-
HUSM, YTO U JUIS OLIEHKU «OTJIMYHOY», HO AOMycKaeT 1—2 omuOKH, KOTOPhIE CaM e HCTIPaBIISET,
1 1-2 HejoueTa B MOCIICIOBATEIILHOCTH U SI3BIKOBOM O(OPMIICHUH H3JIaracMoro.

OreHka «y0o0e61emeopumeibHo» CTABUTCS, €CITU CTYACHT 0OHAPYKUBAET 3HAHHE U TIOHHU-
MaHUE OCHOBHBIX MOJOKEHUH TaHHOM TeMbI, HOT U3JIaraeT MaTeprall HEMOJIHO U JIOMYyCKaeT He-
TOYHOCTH B OIIPEJEICHUN NOHATUN WK (POPMYIUPOBKE MIPABUIL, HE YMEET JOCTATOYHO INTyOOKO
U JIOKa3aTelbHO 00OCHOBAaTh CBOU CYXKJEHHS M MPUBECTH CBOM MPHUMEPHI; H3JaracT Marepuall
HETIOCJIEZIOBATENIFHO U JIOIYCKAET OIIMOKH B SI3IKOBOM O()OPMIICHHUH H3JIaraeMoro.

OrueHka «Hey0o61emeopumenbHo) CTaBUTCS, €CIIM CTYACHT OOHApyXHBAaeT HE3HaHUE
0OJIbIIIEH YaCTH COOTBETCTBYIOIIETO BOMPOCA, TOMYCKAET OITMOKU B (POPMYIIUPOBKE Ompeere-
HUW ¥ TpaBWJI, UCKAXAIOIIUE WX CMBICH, OSCHOPSAIOYHO M HEYBEPEHHO H3JaraeT MaTepuan.
Orenka «2» oTMeJaeT TaKue HEeJOCTATKU B ITOJATOTOBKE, KOTOPHIE SIBJISTFOTCS CEPhE3HBIM TPETIST-
CTBHEM K YCIIEUTHOMY OBIIQJICHUIO MOCIETYIOIIUM MaTepUaIoM.

Kpurepun oneHuBaHus Ha 3a4ere.
CryneHThl 00s13aHBI CAATh 3a4€T B COOTBETCTBHH C PACIUCaHUEM U YUeOHBIM IJIaHOM. 3a-
YeT M0 AUCIUIUIMHE TpeciieAyeT Lelb OLIEHUTh padoTy CTYIEHTA 3a Kypc, MOJIy4eHUe TeopeTnye-
CKUX 3HaHUM, UX MPOYHOCTb, PA3BUTHE TBOPUYECKOTO MBILUICHHUS, IPHOOPETEHNE HABBIKOB CaMO-
CTOSITENIbHOW pabOoThl, yMEHHE MPUMEHATh MOJTYUYEeHHBIE 3HAHUS JJISl PELICHUS MPAKTUYECKHUX 3a-
nad. dopma npoBeeHNs 3a4eTa: YCTHO WM MHUCbMEHHO YCTAHABIMBAETCS pelIeHneM Kadeapsl.

15



PesynpTaT caum 3auera 3aHOCUTHCS IIPETIOAABATEIEM B 3aUETHYIO KHUXKKY.

Kpurtepnu oneHuBaHus pe3yJibTaToOB 3a4eTa.

OLeHKH «3aumenoy 3acCiy>KUBACT CTYACHT, OOHApYXMBIIMHA 3HAHHE OCHOBHOTO IIPO-
IrPaMMHOI0 MaTepualla B 00béMe, HE0OX0IUMOM I JaJIbHEHIIeH yuéObl U peacTosIel paboThl
110 po(heccuu, CIPaBISAIOIIUKCS C BBITOJHECHUEM 3aJaHH, TPEyCMOTPEHHBIX IPOTPaAMMOi, 3Ha-
KOMBIM C OCHOBHOM JIUTEPATypOr, PEKOMEHJOBAHHOW ITPOTrpaMMON.

OreHKa «He 3aumeHo» BBICTABISICTCS CTYICHTY, OOHapyKUBIIEMY IPOOeibl B 3HAHHUIX
OCHOBHOI'O IIPOrPaMMHOI0 MaTepuasa, JOMyCTUBLIEMY MPUHIMIIAAIbHbBIE OIIMOKH B BBIIIOJIHE-
HUU [IPEyCMOTPEHHBIX IIPOrpaMMON 3aanuii. Kak nmpaBuiio, OLiCHKa «HE 3a4TEHO» CTaBUTCS CTY-
JIEHTaM, KOTOpbIe HE MOTYT MPOJOKUTh O0YUYEHHUE WIIH NIPUCTYNUTh K NPO(HEeCCUOHAIbHON Jesi-
TEJIBHOCTU TI0 OKOHYAaHUM By3a 0€3 JIOMOJHUTEIbHBIX 3aHATHI MO COOTBETCTBYIOIIEH AWCIH-
IUIMHE.

OneHouHble cpeAcTBa JIsl MHBAJIMOB U JIMIL C OTPAHUYEHHBIMU BO3MOYKHOCTSIMHU 370PO-
Bbsl BBIOMPAIOTCS C YUETOM MX MHIMBUAYAIBHBIX ICUXOPU3NIECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH HHBAIMIAM | JINI]AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbS
IPEOCTABIISACTCS JOIOJHUTEIBbHOE BpeMs JUIsl TOATOTOBKU OTBETA HA 3a4eTe;

— IIpU NIPOBEJICHUU MPOLEAYPHl OLIEHUBAHUS PE3YJIbTAaTOB 00YUYEHUS MHBAIMUJIOB U JIULL C
OrPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pPOBBS IPEAYCMATPUBAETCS UCIOJIb30BAHUE TEXHHUUECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMA OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00YHaroIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbS
U MHBAJIUJOB IpOLEAypa OLEHUBAHUS PE3yJIbTaTOB OOYYEHMsI MO JUCLUIUIMHE MOXKET IPOBO-
JUTHCS B HECKOJIBKO ATAIIOB.

[Ipouenypa ouieHUBaHUsI pe3yIbTATOB 00YUEHHS MHBAINJIOB U JIUI] C OTPaHUYEHHBIMU BO3-
MOYKHOCTSIMH 3/J0OPOBbS 110 JUCLUIUIMHE (MOJYJII0) IIPeAyCMaTpUBAET IpelocTaBiIeHne HHpopMa-
uH B hopMax, alanTHPOBAHHBIX K OTPAaHHYEHHSIM UX 3I0POBbBS U BOCIIPHATHS HHPOPMALIUH:

JUist I ¢ HapyIIEHUSIMU 3pEHMSL:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA.

JIig U1 ¢ HapyLIeHUSIMU CiyXa:

— B I1e4aTHoOM (opme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEHUSIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA.

JlaHHBIN TepeueHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBUCUMOCTH OT KOHTUHIEHTa 00y-
YarOMIMXCS.

5. Ilepedyennb y4yeOHOI JuTEpaTypbl, HHPOPMALMOHHBIX PeCypcoOB M TeXHOJIOTHil
5.1. YueOHasi auteparypa
1. Hpyros, F0.C. Ananu3z 3arps3HeHHOI OYBbI U OMACHBIX OTXO/0B [ DJIEKTPOHHBIH

pecypc] / 1O. C. Ipyros, A. A. PoauH. - 4-e uzn. (3:1.). - Mocksa : Jlaboparopust 3uanuid, 2015.
- 472 c. - https://e.lanbook.com/book/70699.

2. [Mxnap M.®. OcHoBsl HayuHbIX HccnenoBanuil. M.: [lamkos u K, 2014. 244 c.
https://e.lanbook.com/reader/book/56263/#4
3. buomerannooprannueckas xumus [ Texct] = Bioorganometallics / pen. XK. XKaysn

; mep. ¢ anr. B. I1. Januenxo, K. B. 3aiinesa ; mox pea. E. P. Munaesoii. - M. : BUHOM.
JlaGopatopus 3Hanuii, 2010. - 494 c.
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https://e.lanbook.com/book/70699
https://e.lanbook.com/reader/book/56263/#4

4. Buenaboparopusiii xumudeckuit ananus [Teker] / mox pex. FO. A. 3omoToBa, cocr.
1O. A. 3onoroB ; [Poc. akaa. Hayk, OTa-HMe XMMUM M HayK o maTepuanax, Hayd. coBer no
aHaMTUYeCKo xumun, MH-T 00m1eit u Heopranndeckoit xumun uM. H. C. Kypnakosa PAH]. -
M. : Hayka, 2010. - 560 c.

S. Kazapsin, Mummuk AiipazatoBud. DeKTpo(hu3nKa CTpyKTypUPOBaHHBIX PaCTBOPOB
COJICH B JKMJIKHUX MOJSPHBIX AudiiekTpukax [Tekct] / M. A. Kazapsan, U. B. Jlomos, U. B. Illa-
MaHuH. - M. : DUSMATIJIINUT, 2011. - 189 c.

6. 3aniueB, Cepreit FOpbeBuu. CynpamolieKyIsipHble MOHOMEPHO-TIOJIMMEPHBIE CH-
CTEMBI Ha OCHOBE CTUPOJIA U MX KOMIUIEKCHO-pauKanbHas cononumepu3anus [Texer] / C. HO.
3aiiues, B. B. 3aituesa. - M. : URSS : [KPACAH/], 2012. - 310 c.

1. Kozaznepos, O.A. CoBpeMeHHbIE XUMUUYECKHE UCTOYHUKU TOKA [ DJIEKTPOHHBIN pe-
cypce] : yaeonoe nocobue / O.A. Kozanepon, A.B. Beeaenckunii. — DnextpoH. nan. — CaHKT-
[MerepOypr : Jlans, 2018. — 132 ¢. — Pexum noctyma: https://e.lanbook.com/book/104850.

5.2 Ilepuoguyeckasi IuTepaTypa
Kypnan «MemOpaHbl 1 MEMOpPaHHBIE TEXHOJIOTHID)
Kypnan «®Puszndeckas XUMHUA»

5.3. UHTepHeT-pecypchl, B TOM YHcje COBpeMeHHbIe NpodeccuoHa bHbIe 0a3bl AaH-
HbIX 1 HH()OPMALMOHHbIE CIIPABOYHBIEC CHCTEMBI

J1eKTPOHHO-0ubIM0TeuHbIe cucTeMbl (IBC):

1. DBC «}OPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKA I BUBJINMOTEKA OHJIAWH» www.biblioclub.ru

3. OBC «BOOK .ru» https://www.book.ru

4. DBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbublie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnnorexka (HOB) http://www.elibrary.ru/
ITomHOTEKCTOBLIE APXUBbBI BEAYHIUX 3alIaAHbIX HAYUYHBIX )XYPHAJIOB Ha Poccuiickoii
atdopme HaydHbIX )KypHatoB HOMKOH http://archive.neicon.ru
7. HammonanbHas JIEKTPOHHAST OMOIMOTEKA (IOCTYI K DJIEKTPOHHON OMOIMOTEKE IHC-
cepranmii Poccutickoii rocynapctBennoit oudnuorexu (PI'B) https://rusneb.ru/
8. Dmexrponnas komreknus Okcdopackoro Poccuiickoro ®ouaa
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/
13. Springer eBooks: https://link.springer.com/

o E

14. CnpaBouHo-npaBoBas cucrtema «KoncynsranT [nroc» hitp://www.consultant.ru

15. [Mopran oTkpeITEIX TaHHBIX Poccuiickoit @eneparuu https://data.gov.ru

16. baza manusix Hayunoii snextponnbiii oubnmorekn eLIBRARY.RU https:/eli-
brary.ru/
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17. baza nannapix Beepoccuiickoro MHCTUTYTa HAYYHOH M TEXHUYECKOH MH(POpPMaLuu
(BUHUTU) PAH http://www2.viniti.ru/

18. Bba3er nanHbIX B chepe MHTEIUICKTYaTIbHOW COOCTBEHHOCTH, BKIFOUAs TTATCHTHBIC
6a3bl JaHHBIX WWW.IUSnano.com

19. ba3bl qaHHBIX U aHATUTHYECKHE IMyOIUKAINH « Y HUBEPCUTETCKAsh MH(POPMALIMOH-
Hast cuctema POCCHSI» https://uisrussia.msu.ru/

20. «Jlekropuym  TB» -  Buzaeonekuuu  BeaylIUx  JieKTopoB  Poccun
https://www.lektorium.tv

21. ONEeKTPOHHBIN Karajaor Hayunoit O6ubmMoTeKu KyoI'y
http://212.192.128.113/MarcWeb/Work.asp?ValueDB=41&DisplayDB=DnekTpoHHbllikaTagor

22. OnekrponHas oudnauoreunas cucrema «PYKOHT» http://www.rucont.ru

23. Cpenia MOAYJIBHOTO TUHAMHYECKOro 00ydenus http://moodle.kubsu.ru

24, Poccuiickas rocynapcTBenHas oubnmoreka. http://www.rsl.ru

25. Poccutickas MeMOpaHHas CeTh Russian membrane network
www.rusmembrane.net/

26. DOnekTpoHHble yueOHuKU Kadenpsl MemOpannoit Texnonoruu Poccuiickoro Xu-
MHUKO-TEeXHOJIIOTMYECKOro YHusepcurera HM. JA.N. Meneneesa,
http://membrane.msk.ru/index.php?pagelD=77

27. DNeKTpOHHAs oubimoreuHas cucrema A34aTeIbCTBA "Jlaup"

https://e.lanbook.com/

Pecypcol cBOGOIHOTO T0CTYyNA:

1. AwmepukaHckas naTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAaACKUX auccepraiuii http://www.nlc-bnc.ca/thesescanada/

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

4. Wndopmarmonnas cucrema "EnuHoe 0kHO 10CcTyma K 00pa3oBaTelibHbIM pecypcam”
http://window.edu.ru/;

5. Enunas komutekius nupoBeix o0pa3oBarenbHbIX pecypcos http://school-
collection.edu.ru/ .

CoGcTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTebHbIe H HHPOPMALUOHHBIE PECYPChI

KyoI'Vy:

1. Cpena moaynbHOTO AMHAMUYecKoro ooydenus http://moodle.kubsu.ru

2. ba3a y4eOHBIX [UIAaHOB, Y4eOHO-METOAMIECKIX KOMIUIEKCOB, TyOIHKAIMA 1 KOH(E-
penuwuii http://mschool.kubsu.ru/

3. bubnuoreka nHGOPMAMOHHBIX peCypcoB Kadenpsl HH(HOPMALIMOHHBIX 00pa3oBa-
TeNbHBIX TexHONorui http://mschool.kubsu.ru;

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

6 MeToauyeckue yKa3aHusi JAJs 00y4YAKNIUXCHA M0 OCBOCHHUIO THCIHUIJIMHBI (MOTYJI51)

VYcenemHoe 0CBOEHUE TUCHUTIIMHEI TPEANIOIAraeT akTUBHOE, TBOPYECKOE YUaCTHE CTYACHTA
MyTeM IJIAHOMEPHOM, ITOBCETHEBHON paOOTHI.

OCHOBHBIM BUJIOM ayJIUTOPHOM pabOThI CTYIEHTOB SIBJIIOTCSI CEMUHAPCKUE 3aHSATHS.

CemuHapcKkue 3aHATHSA CIYXKaT JUIS 3aKPEIUICHUS U3YYEHHOT0 MaTepuaila, pa3BUTHs yMe-
HUM 1 HaBBIKOB MOJIMOTOBKHU JIOKJIa/10B, COOOIIEHUN, MPUOOPETEHUSI OTbITa YCTHBIX MyOIMYHBIX
BBICTYIUICHUM, BEIEHHs IUCKYCCHM, apryMEHTAllUM U 3allUTHl BBIIBUIAE€MBIX IIOJIOKEHHUM, a
TaKKe JUIsl KOHTPOJIS MPENoAaBaTeIeM CTENEHU MOArOTOBIEHHOCTH CTYAEHTOB IO M3y4aeMOU
JUCLUTIIINHE.
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CemuHap mpezmnonaraeT CBOOOIHBII 0OMEH MHEHHUSIMH 110 H30paHHOoi TeMaTuke. OH Hauu-
HAeTCsl CO BCTYNMUTEIBHOIO CJI0Ba MpernoaaBatelis, (opMyIUpPYyIOIIEro Leib 3aHATHS U XapaKTe-
PHU3YIOLIETO €r0 OCHOBHYIO NMPOOJIEMATHKY. 3aTeM, KaK MPaBUIIO, 3aCIyIIMBAIOTCS COOOIICHHS
cTyaeHToB. OOCyXk/ieHHe COOOIIEHUsI COBMEIAETCS] C pACCMOTPEHHEM HAaMEUEHHBIX BOIIPOCOB.
Coo01menus, mpeanoiararue aHaInu3 MyOIuKaluii Mo OTAEIbHBIM BOIIPOCaM CEMUHApa, 3aciy-
HIMBAIOTCS OOBIUHO B cepeauHe 3aHsTus. [loompsercs BelABMKEHUE U 00CYKAEHUE albTePHATUB-
HBIX MHEHUH. B 3aKIII0YNTENBHOM CII0BE MPENOoaBaTeb MOABOAUT UTOTH OOCYKACHUS U 00bSB-
JISIET OLIEHKH BBICTYIIaBUIMM CTYJEHTaM. B 1iesiX KOHTPOJIs MOATOTOBIEHHOCTH CTYIEHTOB U IIPH-
BUTHUSI UM HABBIKOB KPaTKOI0 MMCbMEHHOI'O M3JIOKEHUS CBOMX MBICIEH IMPENOJaBaTellb B XO/€
CEMHHAPCKUX 3aHATUN MOXKET OCYILECTBIIATh TEKYLINI KOHTPOJIb 3HAHUN B BUJI€ YCTHOT'O OIIpoca
VI [IICBMEHHBIX IPOBEPOYHBIX padoT.

ITpu nOArOTOBKE K CEMUHAPY CTYAECHTHI UMEIOT BO3MOXKHOCTH BOCIIOJIB30BATHCS KOHCYJIb-
TalusAMU npenojgasareis. Kpome ykazaHHBIX TEM CTYIEHTHI BIIpaBe, 10 COTJIACOBAHUIO C IPEIO-
JlaBatesieM, U30UpaTh U Ipyrue HHTEPECYIOIINE UX TEMBI.

KauectBo yueOHOW pabOTHl CTYAEHTOB IPENOAABATEIb OLEHUBAET B KOHIIE CEMHHApa,
BBICTaBIISAS B pabounii )KypHall Tekyiue oueHKU. CTyIeHT UMEeeT PaBo 03HAKOMUTHCS ¢ HUMHU.

OO6m1re peKoMeHIau

M3yueHne AMCUUILUIMHBI CelyeT HaYyMHATh ¢ MpopabOTKH paboueil mporpaMmel, ocoboe
BHUMaHUe, yelss LeIsIM U 3aJladaM, CTPYKTYpe U COJEpKaHUIO Kypca.

HmeeTcst 2neKTpOHHAs BEPCHs JIEKIAN 110 JaHHOW JUCLIMILIMHE.

OcHoBHOM (OopMOIT 00YUICHHS CTYICHTOB SIBIISICTCS CAMOCTOSITeIIbHAS paboTa HaJl Y4eOHBIM
matepuaioM. llpomecc wm3yueHMss OUCUMIUIMHBL “AKTyalbHbIE 33Jadyd  COBPEMEHHOM
AJIEKTPOXHUMHUHU ™ COCTOUT U3 CIEAYIOUIUX ITAMOB:

1. IIpopaGoTka TEOpPETHYECKOIO MaTepuana [0 PEKOMEHJOBAaHHOMY YUYeOHUKY H
KOHCIIEKTaM JIEKLIUH, NpPEeJOCTaBICHHBIX IPENoJaBaTeieM B JJIEKTPOHHOM Bujae. B ciyudae
HEIOCTYIIHOCTH JIaHHOTO 10coOus HEoOXOAMMO OOpaTUTbcid K CIMCKY JIMTEpaTyphl,
IPUBEIEHHOTO B paboyeil mporpaMMe JIUCHUIUIMHBI “AKTyallbHbIE 3aJaud COBPEMEHHOM
IIEKTPOXUMHUN .

2. BolnosiHeHNE caMOCTOATEIbHBIX PadoT.

3. IloaroToBka u npeAcTaBIeHUE NEPE] OAHOKYPCHUKAMU IPE3EHTALIAN HA 33JaHHYIO TEMY .

4. Cnauu 3a4eTa B yCTHOM WJIM TUCbMEHHOHN (hopMe (110 YCMOTPEHUIO MTpernoaBaTes).

[TpezeHTanmu Ha 3aJaHHYIO TEMY BBINOJNHAIOTCA B nporpamme Power Point. OHa nomkHa
cocToaTh W3 5-8 cHaiiloB M colep)KaTb OCHOBHBIC  OIpeNeNeHus, (PaKTHYECKHid
WJUTIOCTPUPOBAHHBINA MaTepUall, BEIBOJIBI U CIIUCOK UCIOJIb30BaHHBIX NICTOYHHUKOB.

Marepuan ans cooOlieHuss HEO0OXOAMMO HCKaTh B KHHIax, >KypHaJlaXx M MHTEpHET-
MCTOYHUKAX, OMyOJIMKOBAHHBIX B MTOCIEAHHE 3 roja.

Jloxiian, conpoBOXK A0 IPE3EHTALlH, T0JDKEH 3aHUMAaTh 7-10 MUHYT.

U noknaa, W Tpe3eHTaluu MPEABAapUTEIbHO IPHUCHUIAIOTCS MPENnoAaBaTesio o
JIEKTPOHHOM IIOYTE HA IPOBEPKY.

CamocTosTenbHbIe Pa0OTHI BBIMOIHIIOTCS KaX/IbIM CTYZAEHTOM Ha OTAENbHBIX JHcTKax. He
JIOITyCKAETCs UCIOIb30BAHUE TIOOBIX CPECTB KOMMYHHKAIIMU (HOYTOYKH, MOOUIIbHBIE TeNE(OHBI
C BBIXOJIOM B MHTEPHET U Tp.

JlomyckaeTcsi HCHONb30BaHUE pabouyux TeTpajiedl, B KOTOPHIX 3aKOHCHEKTHPOBAHBI
Haubosee BaKHbIE C TOYKU 3pPEHHUS KaKJIOT0 M3 CTYJIEHTOB MOMEHTHI, BbIJEJIEHHBIE IPU
CaMOCTOSITENIbHON MPOPabOTKE KaXkI0H U3 TEM.

B ocBoeHuM DUCHMIUIMHBI MHBAIWIAMHU U JUIAMH C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
3I0pOBbsl OOJBIIOE 3HAYEHHE WMEET WHAWBUAyajbHas ydeOHas pabora (KOHCYIbTALMH) —
JIOTIOTHUTEILHOE Pa3bsiICHEHHE yueOHOro MaTepuara.

WunuBuyanbHble KOHCYJIbTAlMM IO TPEIMETY SBISIOTCS  BaXHBIM  (aKTOpOM,
CIOCOOCTBYIOIMM MHJIMBUYalu3allid O0yUeHUsI U YCTaHOBJICHUIO BOCIIUTATENILHOTO KOHTAKTa
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MCXKAY HNOpCnoJaBaTciicM U OGy‘-IElIOH_[I/IMCH HHBAJIMAOM WJIA JIMOOM C OI'paHUYCHHBIMU

BO3MOXHOCTAMHU 300POBbS.

7. MaTepuajbHO-TeXHHYeCKOe o0eclieyeHne 1o JUCIUILIHHE (MOAYJII0)

HaumMeHoBaHMe crienMaIbHBIX 110-
MCIICHUH

VYueOHble ayUTOPHU ISl TPOBEIE-
HUS 3aHATUH JICKITMOHHOTO THIIA
(aym. 234c)

OCHAIIEHHOCTh CHICHATBHBIX oMe- | [lepeyeHp JTUIEeH3HOHHOTO MPO-
IIeHUH PaMMHOTO 00€eCTICUCHHs
Meb6ens: yueGHas MeGenb Microsoft Windows;
TexHHUYECKHE CPeICTBA O0YUCHUSL: Microsoft Office

nHTepaktuBHas nocka SMART Board,
KOPOTKO(OKYCHBIH  HMHTEPaKTUBHBIH
MIPOEKTOpP, HOYTOYK, MeJIOBasi JI0CcKa

VYueOHble ayUTOPHU ISl TIPOBEIE-
HUS 3aHATUH CEMHUHApCKOTO THIIA,
TPYNIOBBIX ¥  WHAUBUAYATbHBIX
KOHCYJIBTAIIHA, TEKYIIET0 KOHTPOIISL
1 TIPOMEXXYTOYHO aTTecTaIlin
(ayz. 234C, 3320)

Meb6enb: yueOHas Mebenb Microsoft Windows;
TexHHUYECKUE CPEICTBA O0YUCHUSL: Microsoft Office

nHTepaktuBHas pocka SMART Board,
KOPOTKO(OKYCHBII ~ MHTEPAKTHBHBIN
MIPOEKTOP, HOYTOYK, MEJIOBasi TOCKa

VYueOHble ayIuTOpUH Uil Kypco-
BOTO TMPOEKTHPOBaHUS (BBIMOJIHE-
HUS KYPCOBBIX paboT)

KypcoBas paboTa He npexycMoTpeHa yueOHbIM TUIaHOM.

Jliist caMoCTOSITeTbHON paboThl 0O0YYAIOLIMXCS MPETyCMOTPEHBI IIOMEIIIEHHS, YKOMIUICK-
TOBAHHBIC CHCHI/IaJII/I3I/Ip0BaHHOI71 Me6€JIBIO, OCHAIIICHHBIC KOMHBIOTepHOI;'I TEXHHUKOH ¢ BO3MOKHO-
CThIO MOJAKIIIOUCHHS K ceTH «HTepHeT» n 00ecriedyeHneM JI0CTyIa B AIEKTPOHHYIO HH(pOpMAaIH-
OHHO-00pa30BaTEIBHYIO CPEy YHUBCPCHUTETA.

HaunmeHoBaHue TOMEIIEHUN 119
CaMOCTOSTENIEHON paboTHI 00yYaro-
HIUXCSI

OcHalIeHHOCTh TIOMEILCHHUH JUTs cCaMOCTO-
SITETBHOM PabOTHI 00YJAIOIINXCS

HepequL JIMIOCH3MOHHOI'O
IporpaMMHOIO obecneye-
HUA

ITomelieHre s caMOCTOSATEIbHOMN
paboTel o0yuaronmxcs (YUTaabHbIH
3an HayuHoit OnbanoTexn)

MebGenb: yueOHass MeOeb

KomMmmiekt cnenuanu3upoBaHHON mebemnu:
KOMITIBIOTCPHBIC CTOJIbL

O6opynoBaHue: KOMIBIOTEPHASI TEXHUKA C
HOAKIIIOUYEHHEM K HH()OPMaIMOHHO-KOM-
MYHHMKallMOHHOU cetu «MHTEpHET» U NO-
CTYIIOM B 3JIEKTPOHHYIO MH(OpMannoHHoO-
00pa3oBaTebHYIO cpey 00pa3oBaTeIbHOM
OpraHM3aIyy, BeO-KaMepbl, KOMMYHHUKAIIU-
OHHOEe 00OpysOBaHME, oOecreunBaronee
JOCTYII K CEeTH MHTEpPHET (IIPOBOJHOE CO-
eIMHEeHNE U OeCTIPOBOIHOE COEIMHEHHE 10
texuosorun Wi-Fi)

Microsoft Windows;
Microsoft Office

Tlomenienne st caMOCTOSTEIBHOMN
paboter obyuarormxcst (ayn. 213c,
329c¢, 401c)

Meobemn: yuebHas mebenb

KomrmiekT cnenmanu3upoBaHHOi mebemnu:
KOMITBIOTCPHBIC CTOJIbL

O6opynoBaHue: KOMIBIOTEPHAsI TEXHUKA C
HOAKIIIOUYEHHEM K HH()OPMaIMOHHO-KOM-
MYHHUKalMOHHOH cetn «MHTepHeT™ U 1o-
CTYIIOM B 3JIEKTPOHHYIO MH(OpMannoHHO-
o0pa3zoBaTelbHYIO cpey 00pa3oBaTeIbHOM
OpraHM3aIyy, Be0-KaMepbl, KOMMYHHUKAIIU-
OHHOe o00OpysOBaHHEe, oOecreunBaroee
JOCTYII K CEeTH MHTEpHET (IPOBOJHOE CO-
eIMHEeHUe U OeCIPOBOIHOE COCMHEHHUE T10
texuonorun Wi-Fi)

Microsoft Windows;
Microsoft Office
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