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1 Heau v 321244 M3y4YeHUS TUCUUTLTHHBI

1.1 Heab aucunJInHbI

[Tomyuenue cTyeHTaMU TEOPETUUECKUX 3HAHUI B 00JaCTH (DPU3NUECKON XUMHUH TTOBEPX-
HOCTH XHUJKOCTEH, TBEPIBIX T€ U HAHOYACTHUII, HABBIKOB MPAKTHUYECKOTO TPUMEHEHHUS METOJIOB
JUTSL U3YYEHUS! TIOBEPXHOCTH M HAHOYACTHIL.

1.2 3apayu AMCHUILINHBI

— c(hOopMHPOBATH 3HAHUS O COBPEMEHHBIX METOJ[aX U3yUCHMsI TOBEPXHOCTH M HAHOYACTHIL;
— O3HAKOMHTBCS C METOJAMH CHHTE3a HAHOYACTHL;
— Pa3BUTH y CTYJICHTOB HaBBIKW PaOOTHI C yUeOHON M HAyYHOH JINTEpaTypOH.

1.3 MecTo TUCHUIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMmbl

Juctummia «DU3MKO-XUMUS TOBEPXHOCTH U HAHOYACTHUI» OTHOCHUTCS K 9acTd, popMupyemMon
y4aCTHHUKaMH 00pa3oBaTelbHBIX OTHOmeHu biioka 1 "Jluciumimael (Moayiun)" pabouero y4ueo-
HOTO IJIaHa MporpaMmMbl 6akaaBpuaTa npoduiib «Duzndeckass XUMHS» [0 HAMIPABICHUIO MTOATO-
toBkH 04.03.01 Xumus. B pamkax qaHHOW NUCHUIUIMHBI y CTYIEHTOB (OPMUPYIOT 3HAHUS, yMe-
HUS ¥ HaBBIKU, KOTOPBIE OyAyT 3aKPETUICHBI B X0JI€ MMPOXO0KICHUS MPOU3BOICTBEHHON MPaKTHUKH,
4yTO 00ecrneunuT GOopMUPOBAHUE KOMITETEHIIUH, HEOOXOUMBIX /ISl CIEIIHOW HayYHO-HUCCIIeI0Ba-
TEIHCKOW JIEATETHHOCTH BHITYCKHUKOB. B cooTBeTCTBUU ¢ pabodnM y4eOHBIM TUIAHOM JTHUCIIH-
MJIMHA U3yvaeTcs Ha 4 Kypce. Bug mpomMexyTOUHOM aTTeCTalluM: 3a4eT.

1.4 TpeGoBaHus K pe3yJibTaTaM OCBOEHHUSI COJeP:KAHUS THCIHUIIUHBI

W3ydenue nanHOW y4eOHOW MUCHMIUIMHBI HArpaBieHO Ha (opMupoBaHue y 00ydaro-
IIUXCS CIETYIONIMX KOMIIETCHIINH:

Kon n HanMeHoBaHMe HHIUKATOpa™ PesynbTaThl 00ydeHUs 1O TUCITUTUINHE

MK-1 criocoOeH 0CymeCcTBISATh CTAHAAPTHBIC OTIEPAIIHH 110 MpeIaracMbIM METOIUKaM, HAlPAaBICHHBIC HA TOJY-
YEHHE U UCCIIeIOBAaHNE PA3JIMUHbIX COSIMHEHUN U MaTepHaJIOB

UIIK-1.1. OcyuiecTBIsSeT CTaHIAPTHBIC Onepanuy | 3HAET CoCcOObl MONyYSHHS U CCIICIOBAHUS. HAHOYACTHIT
[0 TIpelaraeMbIM METOAUKAM, HAIIPABJICHHLIC HA | YMeeT BBINOJHATH CTaHAAPTHBIE ONEpalMy MO Ipejjiarae-
NIOJTyYEHHE M HCCIICIOBAHME XMMHYECKHX COCAM- | MBIM METOJAMKAM DKCIIEPUMEHTA

HEHWH pa3IM4YHON NMPHUPOJBI M MAaTEPHAIIOB HA UX Buiaaeer HaBbEIKaMH HCCJIEIOBAHUS HAHOYACTUIL U TMOBEPXHO-
OCHOBC. CTH pa3JINYHBIX MAaTE€PHAJIOB

NIIK-1.2. BriOupaer omTtuManbHBIE J1abopaTop-
HBIE METOIbI TIOJTYYCHUS U UCCIICIOBAHUS XUMHUYE-
CKHUX COEAMHEHUN Pa3InYHON NPUPObI U MATEPU-
aJIoB Ha UX OCHOBE

2. CTpyKkTypa U coiepKaHue TN CHUIITHHbI
2.1 Pacnipenesienne TPyA0EéMKOCTH TMCUMILUIMHBI IO BUAaM padoT

OOu1ast Tpy10EMKOCTb TUCIUILTMHBI cocTaBiseT 3 3a4. ex. (108 yacoB), ux pacnpenenenue
0 BU[aM pabOT MpEeICTAaBIECHO B TAOIHUIIE.

Bug yuebHoit paboTh Bcero | Cemectpsl
JacoB (gacen)
3
KonrakTHas pa6oTa, B TOM uncJie: 64,2 64,2
AyauTtopHble 3aHATHS (BCero): 60 60
3aHATHUS JICKIIMOHHOTO THIIA 20 20




nabopaTopHbIE 3aHSTUS 40 40
MIPAKTHYCCKUE 3aHITH - -
CEMUHAPCKUE 3aHITH
HNnas xoHTaKkTHAsA padora:
KonTpouss camocrositensHol padotsl (KCP) 4 4
[TpomexxyTounas arrectanus (MKP) 0,2 0,2
CamocTrosiTesqibHasi paboTa, B TOM YHCJIe: 43,8 43,8
OdopmiieHne 1abopaTOPHBIX PadboT 13,8 13,8
CaMOCTOSTENbHOE U3YYCHUE TEOPETHUECKOI0 MaTepralia 20 20
[ToaroroBka K TEKYLIEMY KOHTPOJIIO 10 10
KoHTtpoas: - -
OO0miast TPy10€eMKOCTh qac. 108 108
B TOM YHCJIe KOHTAKTHAasI 64,2 64,2
padora
3a4. e 3 3

2.2 CTpyKTypa AMCHMIIIMHbBI

Pacnpenenenue BuioB yueOHON pabOThl U UX TPYJOEMKOCTH IO Pa3/ienaM AUCHUIUINHBL.
Paznienbl (TeMbl) AMCUMIUIMHEL, U3y4yaeMble B 8 cemectpe 4 Kypca (ouHas opma 00ydeHus)

KomnnuecTBo yacos
Breayau-
Ne HanmenoBanue pa3aenos (Tem) AyaTopHas TOpIZa?[
Bcero pabota
pabora
J 113 JIP CPC
1. Baeaenne. OCHOBHBIE METOIbI MTOJIYUYE€HHUsI HAHOYACTHIL. 22 6 - 12 6
) DNEKTPOHHAS MUKPOCKOIHS, KAK METOJ] U3YYCHUS MIOBEPXHOCTH 18 6 i 3 4
) 1 Ha"HovacTuil. Pu3ndeckue pasMepHbie 3G HEKThI
3 TepmoanHamuka nmoBepxHoCTH xkuakoctd. [lnenku Jlenrmropa- 16 4 i 3 4
) bromxeTt. CamMmoopranm3aliysi Ipy NOJydYeHUH HAHOOOBEKTOB
4 TepMouHAMHKA TIOBEPXHOCTEH TBEPABIX TEJ. DIESKTPOHHAS 24 4 i 12 6
CTPYKTYpPa HOBEPXHOCTH
UTOI O no pazdenam Oucyuniumsl 58 20 - 40 20
KonTpoas camocTosrensHo padboTsl (KCP) 4
ITpomexxyTounas arrectamus (MKP) 0,2
IToaroToBKa K TEKyIeMy KOHTPOJIIO 23,8
OO6mmas TpyJ0eMKOCTh IO JUCITUILIHHE 108

[Mpumeuanue: JI — nexuuu, 113 — npaktuueckue 3ausatus / cemuHapsl, JIP — mabopatopHslie 3aHs-
tus, CPC — camocTosTenbHas pabota cTyJeHTa

2.3 Coneprxkanue pa3aesioB (TeM) TMCUMILIAHBI:

2.3.1 3auaTus JeKIIUOHHOr0 THIIA

HaunmenoBanue pasnena dopma TEKyIEero

Ne Coneprxanue pasaena
(Tembl) Hep a3l KOHTPOJIA
1 2 3 4
Hanonayka u HaHOXMMUS, OCHOBHBIE CamocTosTenpHas

noHsTHs U onpenenenus. Knaccudukamus |pabota, JIP1, JIPS
HAaHOCHCTEM T10 BHJTy TUCIICPCHOM (a3bl; 1O
pa3mepam yacTuil. OCHOBHBIC THUIIBI
HAaHOCHCTEM: TTOPOIIKOBEIC
HAaHOMATEPHUAJIbI, YTIIEPOTHBIC

4

Bsenenune. OcHOBHBIE
1. |MeToab! noyueHus
HaHOYaCTHUI]




HAHOCTPYKTYPbl, HQHOKOMIIO3UTBHI,
HaHOIIOPUCTHIE MaTEPHUAIIBI,
HAaHOCTPYKTYPHUPOBAHHBIE MHOTOCIIONHbIE
Marepuaisl. J[Ba npuHIUMIA CO30aHus
HAaHOMAaTEPHUAJIOB: «CBEPXY-BHU3» U
«CHU3Y-BBepX». MeTo bl
MEXaHHYECKOTO0,(PU3NIECKOTO U
XUMHUYECKOTO JUCIEPTUPOBAHUS.

OneKTpoHHas
MHKPOCKOIHS, KaK METOJ

IIpocBeunBaroye EKTPOHHbBIE
MUKPOCKOIIBI U CKAaHUPYIOLIHUE
3JIEKTPOHHBIE MUKPOCKOIIBL. TyHHEIBHBIN
s dext. CKaHUPYIOMHA TYHHETbHBIN

Tecrt, JIP2, JIP3

2. |U3yu4eHus IOBEPXHOCTU U |MUKPOCKOI. ATOMHO-CHJIOBON MUKPOCKOII.
HaHovacTull. ®usnyeckue |lpyrue MeTobl HCCIETOBAHUS
pa3MepHbie YPPEKTHI. HaHOOO0BEeKTOB. COOCTBEHHBIN M BHEIIIHUH
pasmepHsbie 3G dexTrr. Du3nvecKue
pasMepHbIe 3P PeKTHI.
TepMoaunamuka YcrHblii onpoc,
Bunas! ctpykTypooOpazoBaHHusL:
MMOBEPXHOCTH KHUJIKOCTH. . JIP4
CTPYKTypoOoOpa3oBaHHE 3a CUET
[Inenku Jlenrmropa-
CaMOOPraHU3alUK UCXOJAHBIX MOJIEKYJL.
3. |bnomxerr. R
[Inénku Jlenrmropa-biomxer.
Camoopranuzanus npu
Camoopranuzanus npu NoJTy4eHUN
MOJTyYEHU U
HaHOO0OBeKTOB. DpakTabl.
HAaHOOOBEKTOB.
TepMoanHaMHKa TOMOT€HHOIO YcrHbIi onpoc,
3apoAbIe00pa30OBaHUs IO TCOPUH JIP6, JIP7
®onbpmepa. Kputnueckuii pazmep
3aposiia HoBOU ¢a3bl. CoBpeMeHHbIE
TepmoauHaMuka B3IJIAJBI U Pa3BUTHE IIPEACTABICHUN O
4 MOBEPXHOCTEN TBEPIBIX  |3apOABIIIEO0Pa30BaHUU U POCTE

TeJ. DIIEKTPOHHAs
CTPYKTYpa OBEPXHOCTHU

HaHOKJIacTepOB MeTaJIoB. Hykneanus u
POCT HAaHOKJIACTEPOB B HAHOTIOPAxX
BemiecTBa. CTPyKTypHBIE OCOOEHHOCTH
HaHOCTPYKTYp. OcoOOEHHOCTH 30HHOU
CTPYKTYPBI METAJLIOB U IOIYIIPOBOIHUKOB

B HAHOKPHUCTAJNINYCCKOM COCTOSAHUMU.

2.3.2 3aHATHS CEMHHAPCKOr0 THNA (MpaKkTH4YecKue / ceMMHApPCKHe 3aHATHS/ 1a00-
aTopHbIe padoThl)

. ®dopma TeKy1Ier
Ne |HaumeHoBaHue pa3zaena (TEMBbI) TemaTnka 3aHATHH/PaOOT °op crymero
KOHTPOJIS
1. \BBenenue. OCHOBHBIE [Tonmydenue HaHOUYACTHII cepeOpa U U3yUYeHHE JIP1
METO/IbI MTOTYYECHHUSI Y ®-xapakTepucTUK B 3aBUCUMOCTH OT BEJH-
HAHOYACTHII YUHBI CHHTE3UPOBAHHBIX YaCTHII.
2. |Beenenue. OCHOBHBIE JIPS
N — CuHTE3 HAHOKOMIIO3THBIX HOHOOOMEHHBIX
y MemOpan M®-4CK/nonuanmimx
HAHOYACTHII
3. | DnexTpoHHAasE MUKpOCKo- | MccemoBanne HAHOCTPYKTYP METOJIOM 30H- JIP2
1S, KaK METOJI U3YUCHHUS JIOBOW MUKPOCKOIIUHU




MMOBEPXHOCTU U HaHOYa-
ctul. duznueckue pas-
MepHBIE Y3PPEKTHI.

M3y4eHne CTpyKTypbl HAHOMATepHUAIOB METO- JIP3
JIOM CKaHUPYIOLIEH 3JIEKTPOHHON MUKPOCKO-
muu (COM).

DNEeKTpOHHAs1 MUKPOCKO-
IUs1, KaK METOJI U3yUCHHUs
MIOBEPXHOCTU ¥ HAHOYA-
ctul. Ouznueckue pas-
MepHBIE AP PEKTHI.

5. | TepMoaMHAMHKA TTOBEPX- JIp4
HOCTHU KUJIKOCTH. [IneHku
Jlearmiopa-bnomxkert. Ca-| [lonydenue nnénok Jlenrmiopa —biompxer
MOOpPTaHU3AIHS TIPH TTOTY-
YeHHH HaHOOOHEKTOB.
6. | TepmoauHamuKa moBepx- | I[IpoBeneHune AMCIEPCUOHHOTO aHAIN3a 110 JIP6
HOCTEH TBEPABIX TEIL. MukpodoTorpadusim.
DNEeKTpOHHAas CTPYKTypa
MOBEPXHOCTHU
7. | TepmoauHaMuKa OBEPX- JIP7
HOCTEU TBEPABIX TEIN. OnpeneneHre HAHONOP B TPEKOBOW MEM-
DNEeKTpOHHAas CTPYKTypa Opamne.
MOBEPXHOCTHU

3ammra naboparopaoii padbotsl (JIP), kouTponsnas padora (KP).
2.3.4 llpumepHasi TeMaTHKa KypCOBBIX pa0oT (IIPOEKTOB)
KypcoBsie paboThI (IpOEKTHI) YUEOHBIM IJIAHOM HE TIPETYCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eCeYeHUs Il CAMOCTOATEIbHOH padoThl
00y4yarmuXxcs Mo JUCHUILINHE (MOIYJIIO)

HepequL y‘le6HO-MCTOZ[I/I‘l€CKOFO obecneueHuUs JAHUCIUIIIHUHBI I10 BBIIIOJI-

Ne Bun CPC .
HEHHIO CaMOCTOSITEIBHOM PadOTHI
1 2 3
1. | Odbopmiterne nabopatop- [MeToaudeckue peKOMEHAANKM K OpTaHU3aIMHA ayIUTOPHON W BHeayIH-
HBIX paboT TOPHOH (CaMOCTOATENbHON) PabOTHI CTYJCHTOB: METOIUUECKUE YKa3aHus /
coct. T.II. Cropoxenko, T.b. Ilounnok, A.B. becnanos, H.B. Jloza. —
Kpacuonap: Kybanckwii roc. ya-1, 2018. 89 c.
2. |TloaroroBka K yCTHOMY 1. Meroanueckue peKOMEHIANH K OpPraHU3aluy ay IUTOPHOM U
omnpocy BHEAYAUTOPHOH (CaMOCTOSITENBbHOM) pabOThI CTYJJCHTOB: METOANYE-

ckue ykazanus / coct. T.I1. Ctopoxkenko, T.b. Ilounnok, A.B. becma-
noB, H.B. Jlo3a. — Kpacaogap: Ky6auckwmii roc. ya-T, 2018. 89 c.

2. Crapocrun B.B. Matepuanbl 1 Meto/1bl HaHOTexHOMOrHiA. CII6.:
JlaGopatopus 3uanmii. 2015. 434 c.
https://e.lanbook.com/reader/book/66203/#1 [DnekTpoHHBIH pecypc]
3. ®wusukoxumus nosepxuocty [Tekcr] / B. U. Ponayrus. - onro-
npynaeni : Matemnekt, 2008. - 565 c.

3.| Tloaroroska K TecTy 1. Meronuueckue peKOMEHIAIMN K OpPraHU3alluK ayAUTOPHON U
BHEAYAUTOPHOH (CaMOCTOSITENBbHOM) pabOThI CTYJJCHTOB: METOANYE-
ckue ykazanus / coct. T.II. Ctopoxenko, T.b. Ilounnok, A.B. becna-
noB, H.B. Jlo3a. — Kpacaogap: Ky6auckwmii roc. ya-T, 2018. 89 c.




2. Crapocrun B.B. Matepuainbl u Meto/ibl HaHOTexHOMorHi. CII6.:
JlaGopaTopus 3uanmii. 2015. 434 c.
https://e.lanbook.com/reader/book/66203/#1 [DnekTpoHHEIH pecypc]
3. ®wusukoxumus nosepxHoctu [Tekcr] / B. U. Ponayrun. - {oaro-
npynaeni : Matemiekt, 2008. - 565 c.

4. IloxroroBka k 3a4eTy 1. Meronuueckue PEKOMEHIAINH K OpraHu3alliy ay IUTOPHON U
BHEAYAUTOPHOH (CaMOCTOSITENbHOM) pabOThI CTYJJCHTOB: METOANYE-
ckue ykazanus / coct. T.I1. Ctopoxenko, T.b. Ilounnoxk, A.B. becma-
noB, H.B. Jlo3a. — Kpacnonap: Ky6anckuii roc. yu-t, 2018. 89 c.

2. Crapocrun B.B. Matepuanbl 1 Meto/ibl HaHoTexHOMorHi. CII6.:
JlaGoparopus 3uanmii. 2015. 434 c.
https://e.lanbook.com/reader/book/66203/#1 [DnexkTpoHHBIH pecypc]
3. ®wusukoxumus nosepxHoctu [Tekcr] / B. U. Ponayrun. - {onro-
npynaaeni : Maremnekt, 2008. - 565 c.

Y4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaAMOCTOSITEIbHONW PabOThl OOYyYaIOLIUXCS W3
YHCIla UHBAJIUIOB U JIMI C OTPaHUYEHHBIMH BO3MOKHOCTSIMU 370poBbs (OB3) npenocrasistorcs
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37I0POBbsS M BOCHPUATHS HH(OPMAITIH:

JU7st UL ¢ HapyIIeHUSIMH 3PEHUS:

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

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B opme ayamnodaiina,

— B mIeyaTHOM opMe Ha si3bike bpaiins.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIe4aTHOM (opme,

— B (hopmMe 2IIEKTPOHHOT O TOKYMEHTA.

JU7st U1 ¢ HapyIIeHNUSIMH OTIOPHO-/IBUTATEIILHOTO aniapara:

— B meyaTHoi (opme,

— B (hopMe IIEKTPOHHOTO JOKYMEHTA,

— B popme ayamnodaiina.

JlaHHBII TIepeYeHb MOKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa 00y-
YAIOIIUXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHMH, IPUMEHsieMble PU OCBOCHUH IV CHUIIMHBI (MO-
JyJIst)

B xone u3ydyeHus AUCHUIUIMHBI MPEIyCMOTPEHO MCIOIB30BAHUE TEXHOJIOTHI MPOOIeM-
HOTO OOyYeHUSsI, BBHITIOJIHCHHE CTYJEHTAaMHU JaOOPaTOPHBIX pabOT B MajbIX T'PYIINAX, CAMOCTOS-
TeJIbHas paboTa CTYJCHTOB.

KomneTeHTHOCTHBIN MOaX04 B pamMKaxX MpenoAaBaHUsl AUCIUILIMHBI PEATU3YETCS B HC-
MOJIb30BAHNY MHTEPAKTUBHBIX TEXHOJIOTHIA U aKTUBHBIX METOAOB (TIpobieMHast JieKius, paboTa B
MaJIbIX TPYyNIax) B COYETAaHUU C BHEAYAUTOPHON pabOTOM.

NudopmannoHHbIe TEXHOJIOTUH, PUMEHSIEMbIC TIPU U3YYCHUU AUCIUTUINHBL: UCTIOIb30-
BaHHE MH(GOPMAIIMOHHBIX PECYPCOB, HOCTYMHBIX B WH(OPMAIMOHHO-TEIEKOMMYHHUKAITMOHHOM
cetu MHTepHer.

AnanTuBHBIC 00pa30BaTEIbHBIC TEXHOJIOTHH, IPUMEHIEMBIC TIPU U3YYCHUH JTUCITUTUTMHBI
— JUISL JIUL ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSAMH 370POBBS MIPEAYCMOTPEHA OPraHU3aLNs KOHCYJITb-
TalMi C UCIIOJIB30BAHUEM JICKTPOHHOM MOYTHI.

4. OueHoYHbIE CPeACTBA IJIsl TEKYIIEro KOHTPOJIS yCIeBaeMOCTH U MPOMEXYTOY-
HOH aTTecTaluu



O1eHOYHBIE Cpe/ICTBA MPEHA3HAYCHBI JUIsI KOHTPOJISI M OLIEHKH 00pa30BaTeNbHbIX JIOCTH-
KEHUH 0O0ydYaroUIMXCsl, OCBOMBIIMX IMPOrpaMMy y4eOHOH AMCHUIUIMHBI «DJIEKTPOXHUMUYECKAs
JHEPreTUKa».

O1eHOUHBIE CPEJCTBA BKIIIOUACT KOHTPOJIbHBIE MaTepHalbl I MPOBEJACHUS TeKYIIero
KOHTPOJIsA B (hopMe BOMIPOCOB JIJIs1 yCTHOTO OMPOCa, TECTOBBIX PabOT, KOHTPOJIBHBIX padOT, KOH-
TPOJIBHBIX BOIIPOCOB K JIAOOPATOPHBIM paboTaM, ¥ MPOMEKYTOYHOM aTTecTaluu B (opme Bo-

IIPOCOB K 3a4eTy.
CTpyKTypa OlleHOYHBIX CPECTB AJIsl TEKYIIeil U MPOMEKYTOUHOH aTTecTAlNU

/o

Ko n HanmMeHOBaHNE HWH-
JIIKaTopa
(B cooTBeTCTBUU C 1. 1.4)

PesynbTarel 00yueHus
(B cooTBeTCTBHH C 11. 1.4)

HanMeHnoBaHme OIIEHOYHOTO CpeacTBa

Texyuuii KOHTPOJIb

ITIpomexyTouHas
aTTeCTalys

HIIK-1.1. OcymiectBuser
CTaHAApTHBIE  OMNEpannuu
MO TIpeJJIaraéMbIM METO-
JVKaM, HalpaBJICHHBIC Ha
MOJTyYeHHEe M HCCIE0Ba-
HHE XHMMHYECKHX COE/IH-
HEHUH pa3IU4HOM MpH-
POJBI ¥ MaTepHaIOB Ha UX
OCHOBE.

WIIK-1.2. Beibupaer om-
TAMajibHBIE  J1abopaTop-

3HaeT cmocoObI TMoOJTyde-
HUSI ¥ UCCTICJIOBaHUS HAHO-
YaCTHIL

Jlaboparopnas paboTa
CamocrosiTensHast paboTta

Bonpocul ona
n0020MOBKU K
sauemy Ne -8

YMeeT BBHINOJHATH CTaH-
apTHBIE  OMEparuu o
mpeylaraéMbIM ~ METOIH-
KaM DKCIIEPHMEHTA

JlaboparopHnas pabora
Tecr

Bonpocwt 0ns
n0020MOBKU K
3auemy Ne 9-13

Baageet HaBBIKaMH HCCIIC-
JIOBaHMSI HAHOYACTHII U T10-
BEPXHOCTH PA3IMIHBIX Ma-
TEpUAIIOB

JlaGoparopnas pabota
VYcrHeIi onpoc

Bonpocul ons
Nn0020MOBKU K
s3auemy Ne 14,
15

HBIE METOJIBI TIOJTyICHUS 1
WCCIICIOBAaHUSA ~ XHMUYe-
CKHMX CO€TMHEHUU pa3iny-
HOUM NpUpOABI U MaTepua-
JIOB HA UX OCHOBE

TunoBblie KOHTPOJIbHBbIE 3aJaHUS] HJIU HHbIE MATEPHAJIbl, He00X0AUMbIE /ISl OLleHKH
3HAHWH, yMEHNH, HABBIKOB M (MJIH) ONBITA IeATEJIbHOCTH, XapPaAKTEePU3YOIINX Tanbl (op-
MHPOBaHMSI KOMIIETEeHIMid B Mpolecce 0CBOCHUS 00pa30BaTeILHON MPOrPaMMbl

CamocrositeibHas padora o Teme 1 «OcHOBHBIE MeTOAbI OJIYy4YEeHUS] HAHOYACTHI»
Bapuanr 1

1. CymHocTh MeToaa (pU3MYecKoro AUCIEPTrHPOBAHHUS.

2. H3o0Opa3uTe cxemy MeTOo/1a paclbUICHHE PACIIaBOB U METO/1a UCTIAPCHUS-KOH/ICHCAIIHH.

3. CyuHOCTbh METO/1a XMMUYECKOTO IUCIIEPTUPOBAHHUS.

Tect mo Teme 2: «IeKTPOHHASI MUKPOCKOINNSA, KAK METOJ H3y4eHHs IIOBEPXHOCTH H HAHO-
qacTui»
Bomnpoc 1 Kakoii MeTo1 He 0THOCHTCSI K OCHOBHBIM METOaM MOJIy4YeHH sl YIJIePOAHbIX HAHO-
TPYOOK M HAHOBOJIOKOH?
a) Jyrosoit
b) JlazepHO-TepMUUECKHIT
c) Iluponutnyeckuit
d) buorexHomormyeckmii
Bonpoc 2 Kakumu 00s13aTeIbHBIMH CBOHCTBAMH J0/IKeH 00J1a1aTh KaHTHJIeBep?
a) JlomkeH mpoBOAUTH INEKTPUUECKUNA TOK
b) JlomkeH OBITH BBIMOJHEH U3 MArHUTHOTO MaTepuaia
¢) JlomkeH OBbITH BBITTOTHEH M3 3aKaJEHHON CTAIN
d) momkeH OBITh THOKHUM C M3BECTHOM KECTKOCTHIO
Bonpoc 3 Kakoii 13 MUKpPOCKONOB N300peTEéH M037Ke 0CTAIbHBIX?
a) CkaHupyrOUMil CUIOBONH MUKPOCKOII
b) CxaHupyrouui TyHHEIbHBIA MUKPOCKOIT
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¢) PacTpoBbIil MUKpOCKOTT
d) IlpocBeunBaromuii 31EKTPOHHBI MUKPOCKOII
e)
Bonpoc 4 KTo BBeJ1 B HAYYHYI0 JIUTePaTypy TEPMHH HAHOMATEPHAJIbI?
a) [I'. I'nmeiitep
b) XK. U. Andepos
c) P. ®eitnman
d) D. dpexcnep
Bonpoc 5 B kakoM MHKpOCKoNe HCOIb3YeTCsl KaHTUJIeBep?
a) CxaHupyrOUUil CUIOBONH MUKPOCKOII
b) CxaHupyrouuii TyHHEIbHBIA MUKPOCKOIT
c) PactpoBslii MuKpockon
d) IlpocBeunBaronuii 3IEKTPOHHBIM MUKPOCKOI
Bonpoc 6 Yto Takoe kanTHJIEBEp?
a) KommbproTepHslii 010K B CHIIOBOM MUKPOCKOIIE
b) KommeiorepHas mporpamMmma o6pabOTKH JTaHHBIX CKAaHUPYIOIIEr0 MUKPOCKOIIA
c) Ilommoxka st 06pa3iioB B pacCTPOBOM MUKPOCKOIIE
d) 30HI B CKaHUPYIOIIEM CUJIOBOM MUKPOCKOIIE
Bonpoc 7 Uto Takoe HAHOTPYOKHU?
a) [lpoTspkeHHBIE CTPYKTYPBI, COCTOSIIUE U3 CBEPHYTHIX T'€KCATOHAJIbHBIX CETOK C aTOMaMu
yTaeposa B y3iax
b) CewmelicTBO mapooOpa3HbIX MOJIBIX MOJIEKYI 001Iel popmymon Cy
¢) IlpoTskeHHBIE CTPYKTYPBI U3 YTIIEPOAHBIX MEPETUICTEHHBIX IENel
d) Meramioopranuueckue BUTbIE IOJIUMED
Bonpoc 8 Uto Takoe pa3mepHblii 3p(heKT B TEXHOJIOTHH HAHOMATEPUATIOB?
a) lI3MeHeHUe CBOMCTB HAHOOOBEKTOB B 3aBUCIMOCTH OT pa3Mepa dJIEMEHTOB HX CTPYKTYPHI
b) H3meneHue pazmepa HaHOOOBEKTOB B 3aBUCHMOCTH OT BHEITHUX YCIIOBUH
c) l3MeHeHUe CBOWCTB HAHOOOBEKTOB B 3aBUCHMOCTH OT BHEIIHHUX YCJIOBHIA
d) H3menenue pazMepa HaHOOOBEKTOB B 3aBUCHUMOCTH OT COCTaBa
Bonpoc 9 Kakoe HazBaHMe /i1 HAHONMOPOIIKOB M HAHOMATEPHAJIOB HCIOJb30BAJIOCH B
CCCP nayunasi ¢ 50-x rogos?
a) YuapTpaaucnepcHble
b) BricokoaucnpecHbie
c) HanogucnepcHsie
d) CaepxaucnepcHbie
Bonpoc 10 Yto o3nauyaet TepmMuH ''HaHo"'?
a) Hano (mo-rpedecku nanos) 03Ha4aeT Kapiauk
b) Hano (nmo-apeBHErepMaHCKy nanor) 03Ha4aeT THOM
¢) Hano (mo-utanpsSHCKHM nano) o3Ha4YaeT MaJICHbKUH UEIOBEK
d) Hano (mo-ucmancky nanes) 03Ha4aeT MEIIKOES JKHBOTHOC

Bonpocsl 1is1 yctHOro ompoca no reme 3 «TepMoauHaMMKa NMOBEPXHOCTH KUIKOCTH.
Ilinenku Jlenrmopa-baomxerr»

1. Yro npexacrasisier coboit JIeHrMopoBckast rieHka?

2. YUto npeacrasiseT co0oit tuienka Jlearmropa—biomkert?

3. Uro Takoe ruapoduibHbie, rupodoOHbIe, aMpuduIbHbIE BelecTBa?

4. Kak Ha"ocaT mieHku Jlenrmtopa—biomxert?

5. KakoBbl 0cOOEHHOCTH CTPOCHHUS TUVIEHOK X-, Y- UZ-TUTIOB?

6. Kax popmupyrot rmuienku metonom Ilaiidepa?

7. buonornyeckue HAHOCTPYKTYpPBHI: HYKJICHHOBBIE KHUCJIOTHI, BUPYCHI, OMOJIOTHYECKUE MEM-
OpaHBbI.



8. UTo Takoe MOBEpXHOCTHOE HATSIKEHHE?

Bomnpocsl 1151 ycTHoro onpoca no teme 4 «TepMoguHaMuka noBepxXHocTell TBEPABIX TeJl.
DJIeKTPOHHAS CTPYKTYPA MOBEPXHOCTH»

WX A WD =

—
N = O

— —
RENON]

10.

11.

Yrto Takoe MOBEPXHOCTHAS UK AByMEpHas ¢aza?

UTto Takoe MoBEpXHOCTh pa3pbiBa’?

UTto Takoe pasnensronias moBepXHOCTh?

UYTto Takoe MOBEPXHOCTHBIN CII0i1?

HanoTtexnonmoruu u mpo0aeMbl OKpYKarOIIeH Cpeibl.
Hanomarepuaiibl B HAHOOMOTEXHOJIOTHUH M B METUITIHE.
[IpuMeHeHre HaHOMAaTepUaIOB B MPOMBIIIJIEHHOCTH.
PazButue Hanorexnosoruit B Poccun.

[IpumMeHeHre HaHOMATEPHAJIOB B OBITY.

. Hanonopouiku ux moixy4eHue U OCHOBHBIE 00JIaCTH IPUMEHEHHS.
. HaHOKOMIO3UTHBIE MaTepualibl ¥ UX MPUMEHEHHE B CTPOUTEIIBCTBE.
. @ynnepeHsl: OTKpbITHE (QyIUIEpeHoB, (hopMupoBaHue ¢GyuiepeHoB, (yJUIEpEHbl B MPH-

pone

. HanoMarepuanibl B 3J1€eKTpOHUKE.
. Hanomarepuanbl B ONTHKE.

3a4yeTHO-3K3aMeHALHOHHbIE MATEPUAJIBI /ISl IPOMEKYTOUHOM aTTecTanuu (IK3amMeH/3a4eT)
Cnucox 60npocog 011 no020moeKu K 3auemy

Hogrbie kauecTBa HaHo4acTHIl. PazHooOpasue u MHOrooOpasue Gopm HaHoUacTHUIl. Tpéx-
MCPHBIC, AIBYXMCPHBIC 1 OJTHOMCPHBIC HAHOYACTHIIBI.

Knaccudukanus cnoco60oB mosrydeHrs HaHOpa3MEpPHBIX MaTepraioB. JlucneprupoBanue
Y KOH/ICHCAIIMOHHBIE CTIOCOOBI MOIyYeHUSI HAHOYACTHII.

3H€MCHTapHBIe MpOLECChI U CTaAAUN MCXAHUYCCKOT'O AUCTICPIUPOBAHM. dusunueckue u
XUMHYECKHE CITOCOOBI MOTyueHUsl HaHOYacTHIl. BapuaHTsl mporecca [ucneprupoBaHusl.
OO0pa3oBaHre HAHOYACTHI] KOHICHCAIIMOHHBIMH CcIToco0amu. JKUIKOCTHOE BOCCTaHOBIIE-
HHE U PaJHOJINA3.

Cragus MeTozia MOJIEKYJIIpHOTO HapamuBaHus. [lodyyeHre HaHOYaCTUI] KpUCTAIIIN3a-
e u3 pacteopa. OCOOEHHOCTH MOMYUYSHHS YaCTHUI] IyTEM 30JIb-TeJb MEPexXo/a.
Kaknmu criocob6amu MOYKHO TIOJTYYHTh HAaHOUYACTHUIIEI cepebpa’? dusnueckumu? Xumude-
ckumu? Kakue BeliecTBa B Ka4eCTBE BOCCTAHOBUTENSI MOYKHO HCIIOJIb30BATh MPH MOTY-
YeHUN HaHOYaCTHI] 3010Ta?

Yro Takoe camocbopka? Uto sBiIsSIeTCsS IBIXKYITUMU cUlaMu B caMocOopke? Kakue BuabI
CHWJI BOBJICUEHBI B caMOCOOPKY? SBisieTcst T caMocOOpKa 3K30- WK YHIOTEPMUIECKIM
nporeccom? [ToHMKEHNE WU TOBBILICHUE TEMIIEPATYPBI CLIOCOOCTBYET 3TOMY IPO-
ueccy?

JlaiiTe kpaTkue ONMCaHus METOJIOB «CHU3Y-BepX» (bottom-up method) u «cBepXy-BHU3»
(top-down).

YeM 00BsICHACTCS] BOSHUKHOBEHHE Ha MOBEPXHOCTH HAHOYACTHUI] U30BITOYHON OBEPX-
HOCTHOU 3Heprun?

[To kakoMy MeXaHHU3MY MTPOUCXOIUT BOCCTAHOBJIEHNE HAHOYACTHIL cepedpa ¢ MOMOUIbIO
nuTpar-aHuona? Kakoii mporecc mpuBOAUT K POCTY HAHOYACTHI cepedpa mpH BOCCTa-
HOBJICHUU MOHOB cepedpa TeTparuapuaooopaToM HaTpus?

ChopmynupyiiTe 00U TPUHITUT PAOOTHI CKAHUPYIOIIETO 30HA0BOr0 MUKpockoma. Ka-
KoBa (U3HUECKas OCHOBA PA0OTHI CKAHUPYIOIIETO CHIIOBOTO MUKPOCKOTIA U, B YaCTHO-
CTH, aTOMHO-CHJIOBOTO MUKPOCKOTIa?
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12. Ha yem ocHOBaHa paboTa ONTUYECKOW CUCTEMBI JICTCKTUPOBAHUS CHUITBI B3aUMO-ICH-
CTBUS OCTPHS 30H]1a aTOMHO-CHUJIOBOI'O MUKPOCKOIIa ¢ TOBepXHOCThI0? HazoBrTE OCHOB-
HbI€ XapaKTEPUCTUKH 30H/I0B KAHTUJIEBEPHOIO THIIA.

13. OnumurTe OCHOBHBIE PEKUMBI pa0OTHl aTOMHO-CHJIOBOTO MUKPOCKOTIA: KOHTAKTHBIMN,
OCCKOHTAKTHBIN U «IIOTyKOHTAKTHBIN».

14. TlepeuncnuTe UCTOYHUKH TOOOYHON MH(POPMALINH, HCKAXKAIOWIEH TaHHBIE 0 MOP(}OIIOTUU
U CBOMCTBAaX HAHOCTPYKTYP, NOJTydyaeMble METOJIOM aTOMHO-CUIIOBOII MUKPOCKOITHH.

15. HanocTpykTypsl B )kuakocTsX. 3oiau. Munemisl. Mukposamynbcuu. XKuakue KpucTaibl.

Kpurtepun oneHuBanus pe3yjibTaToB 00y4eHHUs

Kpurepun oneHnBaHuUS 10 3a4€Ty:

- OLIEHKA «32a4YTEeHO0»: CTY/ICHT BJIa/IeeT TEOPETUUECKUMU 3HAHUSMHU IO JAHHOMY pa3zedy,
3HAET CIIOCOOBI MOTyYeHHS HAHOYACTHUI, OCHOBHBIC IPUHIIUITEI PAOOTHI AIEKTPOHHBIX MUKPOCKO-
0B, OCOOEHHOCTH CTPOCHHUS M (PU3UKO-XUMHUECKUX CBOWCTB HaHOUYacTHUI. CTYICHT JIOIyCKaeT
HEe3HAYUTEJIbHBIC OMIMOKH; CTYJJCHT YMEET IPAaBIIIBHO OOBSACHATH SKCIEPUMEHTAIbHBIC TaHHBIC C
IPUMEHEHUEM TEOPETHUECKUX MPECTaBICHUN.

- OIIEHKA «He 3a4YTeHO»: MaTepuall He YCBOCH WM YCBOEH YaCTUYHO, CTYACHT HE 3HAeT
CHOCOOBI MOTyYSHHsI U 00JaCTH IPUMEHEHHS HOHITOJIMMEPOB, 3aTPYIHACTCS B ONMCAHUH UX (DU-
3UKO-XMMHYECKHX CBOMCTB, 3aTPyAHACTCS MIEPEUUCIUTh METOBI HCCIIEIOBAHUS CTPYKTYPbI HOH-
HOJIMMEPOB.

OueHoYHbIE CpeaCcTBA A MHBAIHIOB M JIMII C OTPAHNYCHHBIMU BO3MOXKHOCTSIMU 3/10pO-
BbsI BBIOMPAIOTCS C yUETOM MX MHAWBUAYAIBHBIX MCUXO0(U3NIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIUAM U JIUIIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS
IPEOCTABIISCTCS JOMOJHUTEIFHOE BPEeMs JIJIs IIOATOTOBKM OTBETA Ha 3K3aMEHE;

— IpY TIPOBEJICHNUH IPOLEAYPHI OLCHUBAHUS PE3yIbTaTOB 0OYUEHHS WHBAINIOB U JIHII C
OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 370POBBSI IPEAYCMATPUBACTCS UCIOIB30BAHUE TEXHUUECKUX
CPEZICTB, HEOOXOAMMBIX UM B CBS3H C X MHIUBHyaTbHBIMU OCOOCHHOCTSMU;

— IpU HEOOXOAUMOCTH JJIs1 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
¥ WHBAJIUIOB TPOLEAYypa OLEHUBAHUS PE3YJIbTaTOB OOYYECHHUS IO JUCIMIUIMHE MOXKET MPOBO-
JUTHCS B HECKOJIBKO ATAIOB.

[Tpouenypa oneHUBaHUS pe3yIbTaTOB 00yUCHNS MHBAJIH/IOB U JIUII C OTPAaHMYCHHBIMH BO3-
MOYHOCTSIMH 3/I0POBbS 110 JUCHHUIUIMHE (MOIYIIIO) PETyCMaTPUBACT IIpeOCTaBIeHUE HHPOpMa-
1M B popMax, aJanTUPOBAHHBIX K OTPAaHWYECHUSIM UX 37I0POBBS U BOCIIPUATHS HH(POPMAITUH:

Jlnst a1 ¢ HapyIIEHUSIMU 3pCHUS:

— B TIeYaTHOM popMe yBEITUICHHBIM MIPUPTOM,

— B (hopmMe 2IEKTPOHHOTO TOKYMEHTA.

JU7st UL ¢ HapyIICHUSIMH CITyXa:

— B meyaTHoi (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B TIeYaTHOU ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa 00y-
YAIOIUXCS.

S. IlepedyeHb OCHOBHON M JONOJTHUTEJIbHOM Y4eOHOI JIUTepaTypbl, HeOOXOAUMOMH 115
OCBOEHHUS TUCUMILIUHBI (MOTYJIs1)

5.1 YuebGnas Jiuteparypa:
1. Crapoctun B.B. Marepuans! u Metozs! HanoTexHoinorui. CI16.: Jlaboparopus 3HaHU.
2015. 434 c. https://e.lanbook.com/reader/book/66203/#1 [DnexTpoHHBIN pecypc]
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2. ®uszuxkoxumusa nopepxHoctu [Tekcr] / B. Y. Ponayrun. - lonronpyansiii : MaTEm1EKT,
2008. - 565 c.

3. MeTonapl MOMyYeHUs] U UCCIICIOBAaHUS HaHOMAaTEepPHAIOB W HAaHOCTPYKTYp. JlabopaTopHbIit
MPAKTUKYM 10 HAHOTEXHOJOTHAM [DIeKTpoHHBII pecypce] : yueOHoe nmocobue / E. JI. Mu-
muHa [u  gp.). - M. : Jlaboparopus 3mamui, 2017. - 187 c. -
https://e.lanbook.com/book/94113#authors

4. HamackuH b.b., ITetpuit O.A., Hupnauna I'.A. DnekTpoxumus: yueOHOE TocoOue 1JIs CTy-

JICHTOB, 00YYaIOIIUXCsI 10 HAMPABJICHHUIO TOATOTOBKU «XuMus». Cnb.: Jlanb. 2015.
https://e.lanbook.com/book/58166#authors

5.2. [lepuoauyeckasi JJureparypa

1. Ycnexu XMMHU - POCCUICKHI HAy4YHBIH KypHaJ, MyOIUKYIOIUI 0030pHbIE CTaTbU MO
aKTyaJbHBIM NPOOJIEMaM XUMHUH U CMEXHBIX HayK.

2. MemOpanbl 1 MeMOpaHHBIE TEXHOJIOTUU - POCCUHCKUI HAayYHBIN KypHaJ, MyOIuKyo-
IIMHA CTaThU MO OCHOBHBIM IPOOJEMaM IMOIYYEHUsI M UCCIIEI0BaHUs MEMOpaH U Pa3BUTHSI BaX-
HEHIIUX HampaBIeHUH MEMOpPAHHBIX TEXHOJOTHI, B TOM YHCIIE U BOJOIMOTOTOBKH.

3. Kypran Gpu3n4eckoil XuMuu — OJMH U3 KPYIMHEUIIINX POCCUUCKUX HAYyUHBIX KYPHAJIOB,
OTPaKaIOIIMX OCHOBHBIE HANIPABJICHUS PA3BUTHSI XUMHHU, yOIUKYIOMIUNA pabOThl, MOCBALIEHHbIE
aKTyaJbHBIM OOIIMM BOIPOCAM XMMHUHU U MpoOJieMaM, BOZHUKAIOUIMM Ha CThIKE pa3IM4YHbIX pa3-
JIEJIOB XUMHH.

5.3. UuTepHeT-pecypchl, B TOM 4YHcje COBpeMeHHbIe MpodeccnoHaIbHble 6a3bl 1aH-
HBIX U MH(OPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI
J1IeKTPOHHO-0u0IM0TeuHbIe cucTeMbl (IBC):
3BC «HOPAMT> https://urait.ru/
ABC «YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BbC «BOOK.ru» https://www.book.ru
9BbC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpodeccuonaibublie 6a3b1 JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnans! uznarenscrsa Wiley https://onlinelibrary.wiley.com/
Hayunas snektponnas 6uommoreka (HOb) http://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXUBBI BEAYIIUX 3alIaHBIX HAy4YHBIX KypHaAJIOB Ha Poccuiickoit
maTdopme HaydHbIX KypHaaoB HOMKOH http://archive.neicon.ru
7. HaunonanbHast 3JeKTpOHHAs OMOIMOTEKa (JOCTYI K DIEKTPOHHOH OuOimoTeke auc-
cepramuii Poccuiickoit rocynapcrBerHoi oubnuorexku (PI'B) https://rusneb.ru/
8. DmnekrponHas kosekus Okchopackoro Poccuiickoro ®@onna
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/
Pecypcbl cBoOOAHOTO 1OCTYNA:
1. AmepukaHckas maTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/
2. TlonmHble TEKCTHI KaHAACKUX AuccepTauuii http:// www.nlc-bne.ca/thesescanada/
3. KwubepJlenunka (http://cyberleninka.ru/);

D
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4. HWnadopmanuronnas cucrema "EquHoe OKHO TOCTyIa K 00pa3oBaTeIbHBIM pecypcam”

http://window.edu.ru/
Co0OcTBeHHBbIE JIEKTPOHHBIE 00pa3oBaTe/ibHbIEe U HH(POPMAIIMOHHbIE PeCYPChI

KyoI'y:

1. Cpena MOIyJIBHOTO TWHAMHUYECKOTO 00ydeHus http://moodle.kubsu.ru

2. ba3a y4eOHBIX MJIaHOB, Y4€OHO-METOANYECKUX KOMITJIEKCOB, IyOIUKaIuil 1 KOH]e-
pennmii http://mschool.kubsu.ru/

3. bubamnoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapsl HHPOPMAITMOHHBIX 00pa3oBa-
TEJIBHBIX TeXHOJIOTHi http://mschool.kubsu.ru;

4. DOnexktpoHHbi apxuB qokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

6. MeToauveckue YKazaHus AJisd Oﬁy‘lalOll.ll/IXCﬁ 10 OCBOCHHUIO JTUCHUIIJIUMHBI (MOI[yJ'lﬂ)

VYcnemHoe ocBoeHUE AMCUMILIUHBI «DU3UKO-XUMHUSL TMOBEPXHOCTH U HAHOYACTHUI»
IpernonaraeT akTUBHOE, TBOPYECKOE Y4acTHE CTYyJEHTa MyTeM IIAHOMEPHOM, MOBCEAHEBHOM
paboTHI.

I1py NOATOTOBKE K JCKIIMOHHOMY 3aHSATHIO CTY/IEHTaM PEKOMEH/IyeTCs:

1) mpocMOTpeTh 3amucu NOPEeAbIAyHIed JIEKIUA M BOCCTAHOBUTH B MaMSTH paHEE
U3Y4YEHHBII MaTepHall;

2) 0Geryio MpOCMOTPETh MaTepuai MPEACTOSANIEH JEKIUH, C IEJIbI0 JIYUIIer0 yYCBOCHHS
HOBOT'O MaTepHarna;

3) caMOCTOSTENbHO MPOPadOTaTh OTJENbHBIE (PArMEHTHI TEMbI MPOILION JIEKIIUH, €CIIN
3TO HEOOXOMMO.

[Ipu KOHCTIEKTUPOBAHUU JIEKLIHOHHOTO MaTepralia CTyICHTaM HYKHO CTPEMHUTHCS KpPaTKo,
CXEMaTU4YHO, TOCJIEJOBATENIbHO M JIOTUYHO (PUKCUPOBATH OCHOBHBIC IIOJIOKEHUS, BBIBOJIBI,
000011eHNS 1 POPMYITUPOBKH, HE TIHITASICh 3allMCaTh BECh MPEIO0/IaBaEMblii MaTepHal JOCIOBHO.

I1py 1OATOTOBKE K 1a00PaTOPHOMY 3aHATHIO PEKOMEH/IyeTCs:

1) BHUMATENbHO H3YYUTh MaTepHall MPEACTOSANIeH paboThl M COCTaBUThH IUIAH €e
BBITIOJTHEHUS;

2) yOenuTh MOBBIIICHHOE BHUMAaHHE SKCIEPUMEHTAIBHBIM OCOOCHHOCTSM MPECTOSIIEH
paboThI (MCIIOIB3YEMBIM PEAKTHUBAM M 000PYI0BaHUIO, a TAK)KE TEXHUKE PaOOThl C HUMH);

BrimonHaTe 1abopaTtopHyto paboTy HEO0O0XOAMMO aKKypaTHO W TIOCIIEHAOBATENBHO,
OoTpakasi BCE €€ OCHOBHBbIE OJTambl B J1a0OpaTOpPHOM >KypHaie. [[ns ycnemHol 3amuThl
1abopaTopHOil paboThI HEOOXOAMMO TIIATEIBHO U3YYHUTh JIEKLIMOHHBIH U, €CIIA 3TO HEOOXOAMMO,
JOTIOTHUTEIIbHBIA TEOPETUYECKUN MaTepuall 1Mo Teme paboThl, a TakKe MPaBHIBHO 3allOJHUTH
7a00paTOPHBIA KypHaJ, ClelaB BCce HEOOXOAMMbIE pacyeTbl U CPOPMYIHPOBAB BBIBOJABI IO
MpoJieTTaHHOM padoTe.

Brinmonnenue nabopaTopHsx padboT

JlabopaTopHble pabOTHI BBITIOIHIIOTCS OOYYAIOIIMMUCS B MaJbIX Tpymnmax (00bdHO 2-3
yenoBeka). B Hauase Kypca mpoBOAMTCS HHCTPYKTaX MO TEXHUKE 0€30MacCHOCTH PabOThI B XUMU-
YECKOM JIabOpaTOPUH U COCTaBIAETCS TpaduK BHITOJHEHUS 1ab0paTOpHBIX padoT. BeimonHeHMe
1ab0paToOpHOI pabOTHI BKIIOYAET B CEOS CISAYIONINE ITAIBI:

1) MOATOTOBUTEIBHBIN 3TAIl (CAMOCTOSITENIbHAS paboTa CTYJEHTOB);

2) monmy4yeHue JOIMyCKa K BBITTOJIHEHUIO SKCIIEPUMEHTAIBLHON YacTH 1a00paTopHOi paboTh
(KkoHTaKTHas paboTa ¢ MpernoaaBaresieM Kak10H Majol TPYIIIbI);

3) BBINOJIHEHUE YKCIIEPUMEHTAIBHOM YacTH JIabOpaToOpHON paboTHI MMOJI KOHTPOJIEM Tpe-
10/1aBaTes;

4) aHAJIN3 MOTYYCHHBIX PE3yJIbTAaTOB, ((OPMYIMPOBKA BHIBOJA U MTOATOTOBKA K 3aITUTE Jia-
O6opaTtopHOi pabOThl (MOXKET BBIMOJHATHCA KaK CaMOCTOSATENbHasl padoTa CTyAeHTa JoMa, WU
1101 KOHTPOJIEM MPETOaBaTelis B TEYeHUE BPEMEHH, BBIJICIIEHHOTO Ha J1abopaTOpHbIe paboThl WK
B X0JI¢ MHON KOHTAaKTHOU pabOTHI C MpErogaBaTesieM);

5) 3amuTa 1abopaTOpHOI pabOTH! (KOHTAKTHas padoTa C MPeroaaBaTesieM).
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[Tocrne BBIMOMHEHUSI BCEX 3THUX 3TAIOB JIabopaTopHas paboTa CUUTAETCS BHIOJTHEHHOM.
IHoaroroBuTEABLHBIH 3TAN

[Tepen 3ansiTHEM 00yUaIOMIUMCS HEOOXOIUMO MOATOTOBUTCS K BBIITOJTHEHHIO JTA00OpaTOp-
HOU paboThl. TeopeTnueckas MOAr0TOBKA HEOOX0AUMA [T TIPOBEICHHS SKCIIEPUMEHTA U JI0JIKHA
MIPOBOAMUTHCSA 00YUAIOIIMMHUCS B TIOPSAKE CAMOCTOSTENIbHON padoThl. Ee cnenxyer HaunHaTh BHU-
MaTeJIbHBIM Pa300poM PYKOBOJICTBA K J1abopaTopHoii padore. TeopeTndeckast HOAroTOBKA 3aBEp-
HI1aeTcs MPEeIBAPUTENILHBIM COCTaBICHUEM OTUETA B JIAOOPATOPHOM KYpHAJE CO CAEAYIOLIIUM T0-
PAIKOM 3alIUCEN:

HasBanue paboThbI.

Lenb paGoTHI.

Ob6opynoBanue.

Xon paboThl, KOTOPHI B TOM YHCJIE BKIIOUACT PUCYHKH, CXEMBI, TAOJIUIIbI, OCHOBHBIE (hOp-
MYJIbI JUIsSL OIIPEJENICHNs BEJINYMH, a TaKKe pacdeTHbIe (OPMYJIIbI ISl ONPEEIICHUs MOTPEIIHO-
CTel U3MEePSIEMbIX BETUUHH.

IMosyyeHnne 10NMycKa K BHINOJHEHUIO IKCIIEPUMEHTAJIbHOI YacTH J1a00paTOPHOM
padoThI

[Ipuctynas x mabopaTopHBIM paboTam, HEOOXOAUMO TOIYUYUTh Yy JIaOOpaHTa TMPHOOPHI,
TpeOyeMble 17 BHIOTHEHUS paboThl. Pa3oOparbesl B HA3HAYCHUM MaTEepHaiOB, XUMUYECKOII 1o-
CyJbl, TPUOOPOB U MPUHAIEKHOCTENH B COOTBETCTBUU C UX TEXHUYECKUMU JaHHbIMU. [lomyunTts
JIOITYCK K BBITTOJIHEHUIO Ta00paTOpHO# paboThl y mpenoaasatess. JJomyck cTy1eHTHI MOIy4JaloT B
pe3ynbTare YCTHOrO Ompoca IMpernojaBaTesieM O MOPSAIKE BBINOJHEHUS 3KCIEPUMEHTa, Mpeay-
CMOTPEHHOTO JaHHOH 1abopaTopHOil paboToi.

BbinoJiHeHHe IKCIIEPUMEHTAJIBHON YacTH J1a00paTOPHO padoThI MOJ KOHTPOJIEM
npenoaaBaTes

3aTemM 00ydvaromuecs BBITONTHSIIOT dKCIEPUMEHTAIBHBIN ATan J1abopaTOpHOW pabOTHI, B
XO07Ie KOTOPOTO 3aIHMCHIBAIOTCS BCE M3MEPEHHBIC BEIMYMHBI C 0053aTEIbHBIM YKa3aHUEM HX pa3-
MEpHOCTH B jJaboparopHsblil xypHan. He qomyckaercsi ucnoJib30BaHHe YePHOBUKOB [IJIsl 3a-
MHCH IKCIIEPUMEHTATBHBIX JAHHBIX, 32aNIUCh KAPAHJALIOM H HHbIE CIIOCOObI, 1al0IHe BO3-
MO’KHOCTh KOPPEKTHPOBKH NMOJY4eHHBIX pe3yJbTaToOB. B ciiydae, eciii B METOIMYECKUX yKa-
3aHUAX K Ja00paTOpHOI paboTe MpeIosKeHbl TaOIMIIbI WM MIA0IOH JUIS 3allUCH SKCIIEPUMEH-
TaJbHBIX JIAHHBIX, TO 3AMOJHSAIOTCS ATH TaOIMUIIBI WK 1a0JIoH. B nHOM ciyuae 3amuch SKcrepu-
MEHTAJIbHBIX JAHHBIX JI€IAETCs CTYJICHTOM B IIPOM3BOJIbHOM (hopme.

[To okoHYaHUU BBHITIOJHEHHS 3KCIIEPUMEHTa CTYACHTHI TOJKHBI IPUBECTH CBOE pabouee
MECTO B MOPAZOK M BBIMBITh UCIONB3YyEMYI0 XUMUYECKYyI0 rocyay. Ilocie atoro pabouee mecto
caeTcs MPeroaBaTesio WK JTa0OpaHTy U B 1a0OPAaTOPHBIH KypHa CTyJIEHTa CTaBUTCS OTMETKa
O BBINOJIHEHUH SKCIEPUMEHTAIBHON YacTh JIabOpaTOpHOU pabOThl C 00A3aTENbHBIM yKa3aHUEM
JaThl €€ BBIITOJHEHUSI.

AHAaJIU3 NOJyYeHHBIX Pe3y/bTaTOB U (p)OPMY.IHPOBKA BHIBO/I0B

MoskeT BBIIOJTHATHCS KaK CaMOCTOSTeIbHas padoTa CTyAeHTa JoMa, UITH TI0J KOHTPOJIEM
IpenoJiaBaTess B TeUCHHE BPEMEHH, BBIJICIIEHHOTO Ha JIabopaTopHbIe pabOTHl UM B X0J/1€ MHOM
KOHTaKTHOU paboThl ¢ mpenogaBaTeneM. CTyAeHThI TOJKHBI BHIIOJHUTH BCE HEOOXOAMMBIE pac-
YeThl COrJIACHO METOJMYECKUM yKa3aHHsIM K BBIIOJIHEHUIO J1a0opaTopHbIX pabdot. B mabopatop-
HOM >XypHaJjle IPUBOASTCA BCe HEOOXOIMMBbIE pacUeThl C YKa3aHHEM pa3MEepHOCTEN MOTyUYEeHHBIX
BEJIMYHH, a TaKKe BCE TpaMKU U PUCYHKH B COOTBETCTBHUHU C TPeOOBaHUS JIAOOPATOPHOTO MPAK-
TUKyMa.

B ciydae, eciiu B Xoz1€ 1a00paTopHOil pabOThI UMEET MECTO MPOTEKAHNE XUMHUUECKUX pe-
aKILW, BCE OHU JIOJKHBI OBITH 3alMCAaHbl B JJAOOPATOPHOM KypHAJie B MOJIEKYJISIPHOM, TTOJTHOM
MOHHOM U COKPAIlICHHOM HOHHOM BHJIE.

Jlanee Ha OCHOBAHMHM IMOJYYEHHBIX PE3yJIbTaTOB CTYACHTHI TOJKHBI C(HOPMYIUPOBATH U
3anucaTh BBIBOJ, KOTOPBIH JTOJKEH OBITH COTJIACOBAH C 3asBICHHBIMHU LIETSMH W/WIN 3a7adyaMu
nabopaTopHO paboThl. BEIBOA MOJDKEH conepkaTh HEOOXOIMMYIO0 KOJUYECTBEHHYIO MH(pOpMa-
IHIO.
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[Tpu moaroToBke K 3amure 1a00paTOpHOI paboThl HEOOXOAMMO OTBETUTH Ha MPEIJIOKEH-
HbIE KOHTPOJIbHBIE BOIPOCHI, KOTOPbIE HMEIOTCS MOCIIe KaXa0i 1abopatopHoii paboTel. Ocoboe
BHHMaHHE B XO/I€ TEOPETHUYECKOI MMOATOTOBKU JOJKHO OBITh OOpaIleHO Ha MOHUMaHue (Gusnde-
CKOM CYITHOCTH Tpoliecca(oB) U3ITYHAIOLIUXCS B X0/1€ paObOTHI. J[j1s1 CAaMOKOHTpOJISL B KaXKI0M pa-
00Te MmpuUBeAECHBI KOHTPOJIBHBIE BOIIPOCH], HA KOTOPbIe 00yJaromuiics 00s3aH AaTh YeTKHUE, mpa-
BUJIbHBIE OTBETHI.

3amura Ja00paTOpHOM padoThI

3amura 1a00paTOPHBIX PadOT MPOUCXOAUT B BUAE COOECEIOBAHMUS C MPEIOIaBaTeIeM 110
nabopaTopHON paboTe ¢ 00s13aTeabHON MPOBEPKOM MperoaBaresieM JIabopaTOPHOTO KypHaIa
cTyaeHTa. /s ycneniHoi 3amuTel 1a00paTopHoil paboThI CTYIEHT JOIHKEH MPEJOCTaBUTh Ja00-
paTopHBbIii XKypHaJ, 0pOPMIICHHBIH B COOTBETCTBHH C YCTAHOBJICHHBIMH TPEOOBAHUSIMH, BKITIOUAS
HaJIMYMe OTMETKU O BBIMOJHEHUH SKCIIEPUMEHTAIbHON YacTu paboThl. B xone ycTHoii Oecens ¢
IpernoAaBaTeIeM CTYACHT JOJDKEH NMPOJEMOHCTPUPOBATh 3HAHKE IIeJel M 3a7]a4d BBHIIOIHEHHOM
paboThl, 3aKOHOB, KOTOPHIE JIEKAT B OCHOBE HAOIIOJaeMbIX B X0l pabOTHI SBJICHUH, IPOJIEMOH-
CTPHPOBATh YMEHHE aHATM3UPOBATH MOITYYECHHYIO HH(POPMAIIHIO U IeNIaTh Ha €€ OCHOBE BBHIBO/IBI.
B sToMm cnyyae B 1ab0paTopHOM JKypHaJIe Ha COOTBETCTBYIOIIEH pabOTe CTAaBUTCS MTOMETKA «3a-
YTEHO», POCHHCH IPETIOIaBaTels, IPUHABIIEro padoTy, U 1aTa 3amuThsl padoTsl. Iloce Toro na-
6oparopHas paboTa CUUTAETCs BBHIIOJIHEHHOM. JlomyckaeTcs 3amuTa 1a00paTOpHBIX pabOT UHIH-
BU/IyaJIbHO WJIM B COCTaBE MaJbIX IPYII 00YYaIONINXCsl, COBMECTHO BBIIOJHSABLINX JaHHYIO pa-
oory.

CamocrosiTenpHas paboTa HapsAIy C ayJIUTOPHOM TPEACTABISICT OAHY W3 BaKHEUIINX
¢dopm yuebHOTO mporecca. CamocTosTeNbHAs paboTa — 3TO MIaHUpyeMmasl paboTa CTyIIEHTOB,
BBINIOJIHAEMAsT TI0 3aJaHMI0 M TPH METOJUYECKOM PYKOBOJACTBE NpEroaaBaTels, HO 0e3 ero
HerocpeacTBeHHoro yvactus. CamocrosTenbHass paboTa IpenHa3HAaueHAa HE TOJIBKO IS
OBJIaJICHUS NIPEACTABICHHON JUCIUIIMHON, HO U JUIs ()OPMHUPOBAHMS HAaBBIKOB PabOTHI BOOOIIIE,
B Y4eOHOW, Hay4dyHOW, MPO(hecCHOHAIBHON IESATeNbHOCTH, CIIOCOOHOCTH MpPUHUMATh Ha cels
OTBETCTBEHHOCTh, CAMOCTOSITEIEHO PEIlaTh BO3SHUKAIOMIME MPOOJIEMBI, HAXOIUTHh MPAaBUIBHBIC
pelIeHus U T.JI.

B ocBoeHMM MUCHMIUIMHBI MHBAJIMJAMU W JIMIAMH C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHIyajbHas ydeOHas paboTa (KOHCYNbTAllUH) —
JIONOJHUTENbHOE pa3bsiICHEHHE Y4YeOHOTro Marepuana. VHAWBUAyalbHbIE KOHCYJIBTAlUH IIO
NPEIMETY SBISIOTCS BaXKHBIM (DaKTOPOM, CHOCOOCTBYIOIIUM WHIMBHIyaTH3alMu OOydeHUsS U
YCTAaHOBJICHHIO BOCHHTATEIbHOTO KOHTAKTa MEXIy IperojaBareieM U 00y4arouuMcs
UHBAJIUIOM HJIH JTUIIOM C OTPAHUYCHHBIMUA BO3MOXHOCTSIMU 3/TOPOBBSL.

7. MaTepuajibHO-TeXHUYECKOe o0ecredeHne 1o JUCHUNInHe (MOAYJI10)

Jlnst mpoBeeHUs! JISKIMOHHBIX 3aHATUA UCTI0JIb3YETCA MYJIbTUMEAUNHBINA TPOEKTOP U HO-
yTOyK. JIabopaTtopHble 3aHATHS IPOBOJATCS B XUMHUECKOW J1abopaTopuu, CHaOXKEHHOM Kak 00-
11e1a00paTOpHBIM (XMMHYECKasl TIOCY/1a, PEaKTUBBI), TaK M CIIEHUAIN3UPOBAHHBIM 000pyI0Ba-
HUEM, HEOOXOIMMBIM JIJIsl POBEACHUS OTACTBHON 1a00paTOpHOM pabOTHI.

HanmeHnoBanue crienuaibHBIX 10-
MEILEHUH

OCHaIIEHHOCTh CIIEIHAILHBIX I10-
MEILCHUH

HepequL JIMOCEH3UOHHOT'O IIPO-
rpaMMHOIro obecrieueHust

Y4eOHbIe ayIUTOPHH AJIS MPOBEIC-
HHUS 3aHATUN JIEKHMOHHOT'O TUIIA

MeOGenb: yueOHast MmeOelb
Texunueckue cpeacTBa 00yUeHUs:
9KpaH, NPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

Y4eOHbIe ayTUTOPHH AJIs MIPOBEIC-
HUS TPYIIIOBBIX U MHAWBUILYATbHBIX
KOHCYJIbTAIIHH, TEKYIIET0 KOHTPOJISA
1 IPOMEXYTOYHOH aTTeCTaIH

Mebernb: yaeOHas MeOeb
TexHuveckue cpeacTBa 00yICHUsL:
JKpaH, IPOEKTOP, KOMIIbIOTED

Microsoft Windows;
Microsoft Office

VYueOHble ayJUTOPHHU ISl IPOBEJIe-
HUs 7a00OpaToOpHBIX paboT (aym.
345C u 139C)

Mebenb: yaeOHas Mmebenhb
TexHmueckue cpeacTpa 00ydeHHS:
MePEeHOCHOE MYJIBTUMEIHIHOE 000-
pynoBaHue (HOYTOYK, POESKTOP)

Microsoft Windows;
Microsoft Office
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O6opynoBanue: crienualu3upOBaH-
Has naboparopHas MeOenb (CTOJbI,
CTYJNIbsI, MIKa(Qbl ISl PEaKTHBOB U
obopynoBaHus, BBITSDKHBIC
mKagbl), CpeACTBa MOXKapHOH Oe3-
OIACHOCTH U OKa3aHMs TEepBOH Me-
JULOUHCKOM ITOMOIIY, XMMHYECKas
mocyaa u 00OpyIOBaHHE, TEPMO-
crar — 1 mrt; BoagHas 6ans — 1 i,
MOHOMEPHI — 3 TIT; BOJOCTPYHHBIN
BaKyyMHBI HAacoC; TEXHHUYECKHE
BECHI — | IIT; aHATMTHYECKHUE BECHI
— 1 mT; KOHIYKTOMETpHYECKHE
SYEHKU JUII W3MEPEHHUs] 3JEKTPO-
MPOBOJHOCTH PACTBOPOB — 3 IIT; U3-
Meputenu ummuranca E7-21 - 3
wr, [IK-3 mr., xXumMuueckue peak-
THBBI.

Jlist caMOCTOSITEIbHOM paboThl 00YYaIOLIMXCS PEAYCMOTPEHBI TTOMEIIEHUS, YKOMITICK-
TOBAHHBIE CIIELIUATN3UPOBAHHON MEOEIbI0, OCHAIIEHHbIE KOMIIBIOTEPHON TEXHUKOH C BO3MOXKHO-
CTBIO MOAKIIIOYCHHS K ceTH «HTepHeT» 1 o0ecrieyeHreM JA0CTyna B 3JEKTPOHHYIO HH(opMaIu-

OHHO-00pa30BaTENBHYIO CPEly YHUBEPCHUTETA.

HanmeHoBaHne noMeIeHui 11
CaMOCTOSTENILHOM paboThI 00yUato-

OcHaIIeHHOCTh NOMEIIeHU T A1
CaMOCTOATENILHOM paboThI 00yyaro-

Tlepeuenp TUIIEH3MOHHOTO MPO-
IpaMMHOTO 00eCIICUCHUS

TEXHHUKA C OJKITF0UYCHHEM K HHPOP-
MaIlMOHHO-KOMMYHHUKAIIHOHHOM
cetn «MHTEepHeT» W JOCTYNIOM B
3JICKTPOHHYIO MH(POPMAITMOHHO-00-
pa3oBaTeNbHYI0 Ccpemy oOpa3oBa-
TEJIbHOW OpTaHM3alWH, BeO-Ka-
Mepbl, KOMMYHUKAITMOHHOE 000pPY-
JIOBaHUE, 00CCIICYUBAIOIICE JOCTYI
K CeTH HHTEpHET (IPOBOJHOE CO-
¢JIMHEHNE W OCCIpPOBOJHOE COCMIU-
HEHHUe 1o TexHojorun Wi-Fi)

muxcst IUXCSI
[Tomemenne s camocroaTesbHOM | Mebenb: yueOHas mebenb Microsoft Windows;
paboTel oOyvarommxcs (untanbHbid | Kommiekr — cnernmanmsuposanHoi | Microsoft Office
3an HayuHnoii Onbianorexn) MeOeIi: KOMITBIOTEPHBIE CTOJIBI

O6opynoBanue: KOMITBIOTEpHAs

TTomernienune st caMOCTOSATEIBLHOM

(400c,

paboTel  OOyYarOITHXCS

401c, 431c, 329¢)

Mebernb: yaeOHas MeOeib
Kommnexkr  crnenuanu3upoBaHHON
MeOeIH: KOMITBIOTEPHBIC CTOJIBI
O6opynoBaHue: KOMITBIOTEepHAS
TEXHUKa C MOJKITI0OUYEHIEM K HHpOp-
MAaIMOHHO-KOMMYHUKAITHOHHON
cetn «MHTEepHeT» M JOCTYIIOM B
3JIEKTPOHHYIO MH(POPMAITMOHHO-00-
pa3oBaTeibHYI Ccpelny oOpa3oBa-
TENBHOW  OpraHW3alnmy, BeO-Ka-
Mepbl, KOMMYHHKAalIMOHHOE 000pY-
JIOBaHHUE, 00CCIICYUBAIOIICE JOCTYI
K CETH WHTEpHET (IPOBOJHOE CO-
¢JIMHCHNE W OCCIpPOBOJHOE COCIU-
HEHHE M0 TeXHOoJorun Wi-Fi)

Microsoft Windows;
Microsoft Office
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