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1 Heau v 3agaun U3y4eHusi AUCUUIJIMHBI (MOTYJIs1)
1.1 LHeab ocBOEHUS TUCHUTIIHHBI
— U3y4YEHUE TEOPETHUYECKUX OCHOB XUMHH TIEPCTICKTUBHBIX HEOPTaHUYECKUX BEIIECTB U MATEPUAJIOB,
CHO0CO0O0B UX MONYYCHUS, U3YICHUS CBOICTB;
- U3YYCHHE NMPUHIIUIIOB MOAU(UKAIINN U TTPAKTHIECKOE TIPUMEHEHUE TIEPCTICKTUBHBIX MaTEPHAJIOB.

1.2 3agaun THCHHIINHBI

PacCMOTPETh MPHUHITUIIBI TTPOTEKAHUs TBEPAO(DA3ZHBIX PEAKIUi U CIOCOOOB IMOTYUYEHHUS pa3-
JIUYHBIX TBEPBIX MATEPHAIOB U MMOKPHITHH;

chopMUPOBATh OCHOBHBIC TPEICTABICHUS O (U3MUECKUX CBONCTBAX PA3IMYHBIX TBEPABIX
MaTepUaIoB, 0COOCHHOCTSAX X XMMHUYECKOHN MPUPOIBI, CTPYKTYPHI U TPUMEHEHUU.

1.3 MecTo aucuuminHbl (MOAYJsl) B CTPYKTYpe 00pa3oBaTeibHO MPOrpaMmMbl
JlaHHasT TUCIUIUIMHA OTHOCHUTCS K 9acTH, (OPMUPYEMOUN y4acTHUKaMH OOpa30BaTENIbHBIX OT-
Hommenui, bioka 1 «Jlucuurmmuael (MOAYIHM)» ydeOHOTO TUTaHA U SIBIISCTCS TUCIUTIIMHOMN MO BBIOO-
py. 3HaHMs, MPUOOPETEHHBIE MPU OCBOCHUU Kypca, MOTYT OBITh MCIOJIB30BAHBI MPU PEIICHUH pa3-
JUYHBIX 33J1a4 CIICIUATbHBIX XUMUYCCKUX JUCIMILINH, H JPYTUX KYPCOB.

1.4 IlepevyeHb MJIAHMPYEMBIX Pe3y/JbTAaTOB 00y4eHHUs MO JMCHMILIMHE (MOYJ/I10), COOTHe-
CEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTaTAMH 0CBOCHHSI 00pa30BaTeIbHOI NPOrpaMMbI
W3ydenune naHHOM yuyeOHOM AMCUUIUIMHBI HANpaBlIE€HO HA (OPMHPOBAHUE Yy OOYUAIOLIMXCS

CIIEIYIONINX KOMIIETEHIINMN:

KO,H 1 HAUMCHOBAHUEC UHAUKATOPA
JOCTHXCHHUS KOMIICTCHIINA

P C3YyJIbTaThbL O6y‘I€HI/I${ 10 JTUCLHUIITIMHE

ITK-1. CnocobeH ocyIecTBIATh CTAaHIAPTHBIE OITe
JIYYCHHE U UCCIICAOBAHIE PA3JIMYHBIX COCTMHCHUMA

panuun 1o npeaiiara€MbIM METOJIUKAM, HAITPABJICHHBIC HaA I10-

1 MaTepuaioB

UIIK-1.1. OcymiecTBasieT cTaHAapTHBIE OIepa-
UM N0 IpeJyaraéMblM METOAMKAM, HalpaBlICH-
HBIE Ha MOJIy4Y€HHE U UCCIIE0BAaHUE XUMHUECKUX
COEIMHEHUI pa3IuuHON MPUPOJBI U MaTepHUajIoB
Ha UX OCHOBE

3uaer 6a3oBEBIE U CHICHUAJIbHBIC SKCIICPUMCHTAJIbHBIC MCTO-
JAbl CUHTC3a COGZ[I/IHGHI/Iﬁ Pa3JIMYIHBIX KJIACCOB

Vmeer npeajaratb aaCKBATHBIC METOAbI MOJYYCHHUA IPpU
,HPI?)&I7[HC MaTepuajoB € 3aJaHHbIMU q)yHKIII/IOHaJ'ILHLIMI/I Xa-
PAKTCPUCTUKAMU

BHa,HCeT HaBBIKAMU BEIIIOJIHEHHUS 0a30BBIX onepaunﬁ o
CHUHTC3Y U BbIACJICHUIO BCIICCTB PA3JIMYHOTIO CTPOCHUA

UIIK-1.2. BeiOupaer onTuMainbHBIC TabopaTop-
HbI€ METOJbI MOJTYUYEHHS] U UCCIECIOBAHUS XUMHU-
YECKHX COEAMHEHUN PA3IMYHOU MPUPOJBI U Ma-
TEepHaJIoB Ha UX OCHOBE

3HaeT 0COOEHHOCTH MPpOTCKaHus MPOLECCCOB, UCIIOJIb3YyEMbIX
B HCOPraHM4YCCKOM CHUHTE3C

YMEET OCYILIECTBIIATh aHAJU3 B3aUMOCBS3H CTPYKTYPBI UC-
MOJIE3YEMBIX COCOMHEHHUH C TOIy4aeMBIMH XapaKTepUCTH-
KaMH{ MaTepHaJoB Ha UX OCHOBE

BlIaJiceT HaBBIKAMH TM0J00pa HaWOoJiee YCHEIIHOTO ITyTH
CHHTE3a LEJICBON MOJICKYJIbI MJIH KOMITO3UTA

I1K-4. Cnocoben MMPOrHO3UPOBATH CBOIiCTBa BCLICCTB U MATCPUAJIOB B 3aBUCUMOCTH OT XUMUYCCKOI'0 CTPOCHUA U

OIpeACIATh 00J1aCTH HX BO3MOKHOI'O MNpUMCEHCHUA

UIIK-4.1. IIporHo3upyeT  CBONCTBAa XUMHYE-
CKUX COEJUHEHUHN M MaTepHajoB Ha OCHOBE JaH-
HBIX 00 X XUMHYECKOM CTPOCHHU

3Haer oOmME 3aKOHOMEPHOCTH B U3MEHEHMH (yHK-
LMOHAJBHBIX XapaKTEPUCTHUK NPU BapbUPOBAHUH CTPYKTYPBI
1 COCTaBa BEIIECTB M MAaTEPUAJIOB U3 HUX

YMeer MpoOBOAWTH KAYECTBEHHYIO OICHKY CTPYKTYPHI H
CBOMCTB (PYHKIIMOHAIBHBIX MATEPHAIOB

Bnameer oOmmMu BompocaMH SKCHEPUMEHTATBHBIX M JKC-
MIEPUMEHTAIBHO-PACUETHBIX ~METOMOB WM3Y4eHHS (YHK-
IIMOHAIEHOCTH MaTEPHAIOB

NIIK-4.2. Onpenenser obyacTu BO3-
MOXKHOTO  TPUMEHEHHs  Pa3IMuHBIX COETUHE-
HUA W MaTepHaloB B 3aBUCHMOCTH OT HX

3HaeTr oOmme BOIPOCHI «pyHKIHA-CTPYKTYpa-

CBOMCTBO»

TpHaIsI

YMeeT IpUMEHATh COBPEMEHHBIE MOIX0AbI K OIIEHKE (PYHK-




Kon n nHanmeHnoBanue WHAWKaATOpa
JOCTHXCHHUS KOMIICTCHIINA

PesynbTaThl 00ydeHUs 1O TUCITUTLTAHE

CBOWCTB WA U3y4aeMbIX CUCTEM

Bnameer meromosiorueil ONEHKH (YHKIIMOHAIBHBIX Xapak-
TEPUCTHK U3y4aEeMbIX CUCTEM

2. CTpyKTypa M coaepKaHue TUCHUILINHBI
2.1 Pacnipenesienne TPyA0EéMKOCTH IMCIUIIMHBI 110 BUAaM padoT
OO6mast TpynoEMKOCTh TUCIUILUIMHBI COCTaBiseT 3 3adyeTHbIX eaunull (108 dacoB), ux pac-

MIpeACIICHNE 10 BUJIaM pabOT MPEACTABICHO B TaOIHIIE

Buast padot Bcero ®dopma oOydeHus
9acoB oYHas
8
cemMecTp
(dacern)
KonTakTHas pa0oTa, B TOM YHcje:
AyIuTOpHBIE 3aHATHSI (BCET0): 60 60
3aHATH JCKIIMOHHOTO THIIA 20 20
1a00paTOPHBIE 3aHATHUS 40 40
MIPAKTUIECKHE 3aHATHS
CEMHHAPCKHE 3aHATH
HNuas koHTaKTHas padoTa:
KonTpons camoctosarensHol padoTsl (KCP) 2 2
ITpomexyrounas arrectanus (MKP) 0.2 0.2
CamocTosiTe1bHasi padoTa, B TOM YHCJIE: 45,8 45,8
Odopmitenune nabopaTopHBIX paboT 12 12
CaMOCTOSITETbHOE 3YUEHHE TEOPETUUECKOr0 MaTepuana 15,1 15,1
CamocTosITenTbHOE peleHue 3a1ad 6 6
IToaroroBka K TeKyuieMy KOHTPOJIIO 12,7 12,7
Kontpoas:
[MoxroToBka K sK3aMeHY i} .
Oo0mas Tpynoem- | 4ac. 108 108
KOCTh B TOM 4YHCJIe KOHTAKTHasl padoTa 62,2 62,2
3a4. e 3 3

2.2 ConepxaHue IMCUMILTAHBI

Pacripenenenne BugoB y4eOHOI pabOTHI M X TPYIOEMKOCTH I10 pa3JiesiaM JUCIUIIIHHEL
Paznenbl (TeMbl) AMCHUIUIMHEL, U3y4aeMble B 8 cemecTpe (ouHast popma oOydeHus)

KomnuectBo yacos
Bueaynu-
Ne HaumenoBanwue pasnemnos (Tem) Aymuropuas Toplea;l
Bcero pabora
pabota
JI 113 JIP CPC

1 Beenenne. Onpenenenne B3anMOCBSI3U «COCTaB-CTPYKTypa- 3 ’ i i 6

) (dhyHKIMSA (CBOKWCTBO)»
2. CeneKTUBHBIE COPOCHTHI 18 2 - 12 4
3. CHHTETHYECKHE METaJUTBI 6 2 - 4
4, BricokoTeMmiepaTypHble CBEPXITPOBOTHHKH 2 2 - - -
5. HanokoMmo3uTs! 10 2 - 8 -
6. KBaHTOBBIE TOUKH 12 2 - 8 2
7. Oc0oOCHHOCTH IIJICHOK U TTOKPBITHI 14 2 - 8 4




8. Buonnyeckue maTepuasl 6 2 - - 4

9. 3D npuHTHHT 2 2 - - -

10. |DuU3MKO-XUMHUUECKUE NPUHLUIBI CO3/JaHMsI HOBBIX MaTEpPHAJIOB 13,1 2 - - 11,1
UTOI'O no pazoeram oucyuniutivl 20 40 33,1
Konrposus camocrositensHo# pabotsl (KCP) 2 - - - -
ITpomexxyrounas arrecranus (UKP) 0.2 - - - -
IToaroToBKa K TEKYIIEMY KOHTPOJIO 12,7 - - - -
O0mas Tpya0eMKOCTb 110 TUCIUILIIHE 108 - - - -

[Tpumeuanue: JI — nexuuu, I13 — npaktuueckue 3ansatust / cemunapsol, JIP — maGoparopHbie 3aHsTHS,
CPC — camocrosTenbHas paboTa CTyIeHTa

2.3 Coaepxanue pa3iesioB (TeM) QU CHUATIIAHbBI
2.3.1 3aHATHA JEeKIUOHHOI0 THIIA

HaumenoBanue paznena

dopMa TEKYyIIETO

Ne (emb1) Coneprxanue pasjena (TeMbl) KoHTpOIA
1. |BBemenme. Onpenencane |B3anmMOCBSI3b «COCTaB-CTPYKTYypa-GyHKIUS (CBOWCTBO)». Tumsl|dcce
B3aUMOCBSI3H «COCTaB- nepapxui.
CTPYKTYpa-GyHKIUSA
(cBOICTBO)»
2.  |CenexrtuBHBIC copOeHTHI. |CHHTE3, CBOWCTBa, NpUMEHEeHUe. BekTopsl pasBuTus Hampasie-|JIP1,2
HUSL.
3. |Cunrernueckue Metaiuibl |OOpazoBanue nBoiHbIX C-C cBsi3eil ¢ ucnosb3oBanueM Metaio-|JIP3
OpraHMYeCKUX PEakTHBOB.
4. |BricoxoremneparypHble |CuHTE3, cBOIicTBa, mpuMeHeHUE. BeKkTophl pa3BuTHs Hampasie-|Y CTHBIN OIpoc, pe-
CBEPXITPOBOTHUKH aust. AnroputM USPEX Oranoga. IIeHHE 3a/1a4
5. |HaHOKOMIO3UTHI CuHTe3, CBOWCTBA, NMpHUMEHEHWE. BekTtopwl pa3Butus Hampas-|JIP4
JICHHUSL.
6. |KBaHTOBBIE TOUKH CuHTe3, CBOWCTBA, NpHUMEHEHWE. BekTopsl pa3BuTusi Hampas-|/[P5
JICHHUSL.
7. |OcobenHocTH TUICHOK M |Da30BbIe XapaKTEPUCTHKH IIJICHOK, CBOWCTBA, MpuMeHeHue. Bek-|JIP6
TTOKPBITHH TOPHI Pa3BUTHS HATIPABIICHIISL.
8. |buonmueckue Matepuansl |OOIMIMEe MPUHIMIBI KOHCTPYHPOBAHMS, OOJACTH TPUMEHEHHs,|Y CTHBIA OMPOC, pe-
(yHKIIMOHAJBHBIE 0COOCHHOCTH. IIICHUE 3a/1a9
9. |3D npuaTHHT Martepuans! st iedatd. [IpenmymiectBa u HepocTatku. OrpaHu-|Y CTHBINM OTPOC, pe-
YCHHS TEXHOJIOTHU IICHUE 331
10. |®u3nKo-XUMHUYIECKUE [Tpunnmmer Tananaesa penieHne 3aaaq

OPUHIOUIIBI CO3AaHUSA HO-
BbIX MaTCpHaJIoB

2.3.2 3aHATHSA CEMHHAPCKOI0o THNA (MpaKTHYeCKHe / ceMMHAPCKHe 3aHATHS/ 1a0opa-
TOPHBIE Pa00ThI)

Ne HaunmMenoBanue paznena Temarika sansTHit/paGor dopma TeKyLero
(Tembl) KOHTPOJISI

1. |Cenexrusnbie copoentsl. |JIP 1 «CuHTE3 1 XapakTepuCTHKH IIEHOrpaduTar Ortuer o JIP
JIP 2 «CuHTE3 U NOBEPXHOCTHBIE XapPAKTEPUCTUKU CUIHKATEIs»

2. |Cunternueckue metamnsl |JIP 3 «BnusHue ycnoBuil cHHTe3a HOJNMAaHWINHA Ha ero cmek-|Otuer o JIP
TpaJIbHbIE U 3JIEKTPONPOBOASIIIE CBOMCTBAY

3. |HaHOKOMIIO3UTHI JIP 4 «Ilony4yeHue u xapakTepu3alysi HAHOHATIOTHUTENEH Ortuer o JIP

4. |KBaHTOBBIE TOUKU JIPS «BnusiHue ycioBuUil CHUHTE3a HeOpraHudeckux KBaHTOBBIX|OTuer o JIP
TOUEK HA UX CHEKTPAJIbHBIE XapaKTEePUCTUKI

5. |Ocobennoctu minenok u  |JIP 6 «M3yuenue GapbepHoro sddexra HamoJHEHHBIX NoiauMme-|Otuer o JIP

TIOKPBITUI poB»

6. |3amura pesynpTaroB JIP |3amuTa cTyneHTaMH IKCHEPUMEHTANBHBIX pe3yiabTaToB mo oue-|JIP1-6, 3auer

HOYHBIM KPUTEPUSIM

3amura nabopatopHoit padotsl (JIP), konTpoasHas padota (KP).




2.3.3 IlpumepHasi TeMaTHKAa KYPCOBbIX padoT
Kypcosast pabota He npeycMOTpeHa yueOHBIM IIJIaHOM.

2.3.3 IlpumepHasi TeMaTHKAa KYPCOBbIX padoT
Kypcogast pabota He npeycMOTpeHa yueOHbBIM IIJIaHOM.

2.4 IlepeyeHb Y4eOHO-METOAUYECKOT0 OOeCHeYEeHUS] IS CAMOCTOSITEJIbHOW PadoThl
o0yyaromuxcs Mo JUCHHUIIIHHE

HepequL y‘-Ie6H0-MeTO,HI/I‘leCKOFO obecneueHus JAUCHUILIIWHBI I10 BBIIIOJIHCHUIO

Ne Bun CPC CaMOCTOSTEIBHON pabOThI
1 Odopmitenne nabopatopubix |JlabopaTopHbie MPAaKTHKYMBI Kadenpsl oOmel n Heopranudeckoi xumuu u UBT,
pabor BHPTYaJbHBIC 1a00paTOPHBIE paOOTHI
2 CamocTosITeNTbHOE N3YUeHHE |DIEKTPOHHO-MH(DOPMAIIMOHHAS CHCTEMa YHHBEPCHUTETa, OMOIMOTEKa YHUBEPCH-
TEOPETHYECKOT0 Marepuaia |reTa, HHOPMAIMOHHBIE AIEKTPOHHbBIE pecypcebl ceTr «MHTepHeT
3 CamocrosrenpHoe pemenne | 1. Muxainma 10.A. CiennanbHbIe TTOJTMMEPHBIE KOMIIO3UIIMOHHBIC MAaTEPHUAIIBbI. —
3amaq CTI6.: Hayunsie ocHOBHI U TexHoJoruu, 2008. — 660 c.

2. DNEeKTPOHHO-NH(POPMAIMOHHASI CUCTEMA YHUBEPCUTETa, OMOINO-TeKa YHUBEP-
cureTa, HH(pOPMaIOHHBIE 3JIEKTPOHHBIE pecypchl ceTH «MHTepHeT»

4 | IToaroroBka K TeKymeMy KOH- (MeTonYeckne pEeKOMEHIANUU K OpPraHW3allid ayJIUTOPHOH W BHEAYIUTOPHOM
TPOJTO (caMocCTOSITENBHOM) pabOThl CTYACHTOB: METOAMWYecKHue ykazanus / coct. T.IL
Cropoxenko, T.b. Tlounnok, A.B. Becnanmos, H.B. Jlo3za. — Kpacuonap: Ky6an-
cKkwmii roc. yH-T, 2018. - 89 c.

Y4ueOHO-MeTOAMYECKNE MAaTepUalIbl IS CAMOCTOSITEIIBHOW paOOThl OOYJAIOIIMXCS U3 YHCIIa
MHBAJINIOB U JIUI] C OTPAaHUYCHHBIMUA BO3MOXXHOCTSIMH 3710poBbst (OB3) npenocTapisiorcs B popmax,
aIalITHPOBAHHBIX K OTPAaHUYEHHUSAM UX 3J10POBbSI U BOCHPUATHS HH(POPMALIUU:

JUist U1 ¢ HapyIIEHUSIMH 3pEHHSL:

— B IIeYaTHOUW (popMe YBEITUUCHHBIM MIPUPTOM,

— B (popMe >IEeKTPOHHOTO IOKYMEHTA,

— B (hopme aynuodaiina,

— B re4aTtHoOM (hopme Ha si3bIke bpaiins.

Jlis 1 ¢ HapyIIeHUsIMU CITyXa!

— B re4atHoi opme,

— B hopMe JIEKTPOHHOT0 TIOKYMEHTA.

JUnist U1 ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATENIBHOTO anmapara:

— B IIeUaTHOU (opme,

— B (popMe >IEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBII TIepedeHb MOXKET OBITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00y4aro-
HIUXCA.

3. O6pa3oBare/ibHble TeXHOJOTHHM, MPUMEHsIeMble NPU OCBOCHUM AHCHMILIMHBI (MOAY-
ast)

B xone u3ydyeHus: TUCHUIUIMHBI IPEAYCMOTPEHO UCIOIb30BaHUE CIEAYIOIUX 00pa3oBaTelib-
HBIX TEXHOJIOTHIA: JICKIIUH, TAOOPATOPHBIE 3aHATHUS, CAMOCTOATEIbHAS padoTa CTYICHTOB.

B cootBerctBum ¢ TpeboBanusamu ®I'OC BO mo HampaBieHUIO «XHUMHS» peaau3amus KOM-
METEHTHOCTHOTO TMOAX0/Ia MPeAyCMaTPUBACT IIMPOKOE HCIIOIb30BaHNE B Y4EOHOM MpOIecce aKTHUB-
HBIX ¥ UHTEPAKTUBHBIX (JOPM MPOBEICHUS 3aHATHUH.

Heorbsemnemoii cocTaBHOM 4acThIO BHIOB YU4EOHBIX 3aHATHA M OJHOW M3 BaXKHEHIIUX MpPHU
MOJTOTOBKE CTY/IEHTOB SIBJSIETCS JIaOOpPATOPHBIA MpakTUKyM. VIMEHHO 1a0opaTOpHBIM MPAKTUKYM
MO3BOJISIET PEaTU30BaATh BOSAMHO MOHITHUS «3HATHY, «yMEThY», «BIJIAJIETh HaBbIKAMU) IPHU MPOBEJE-



HUM 3KCIIEPUMEHTAIBHBIX HccaenoBaHui. [Ipu npuMeHeHnn npoGieMHoOro nojaxona k pabore cTy-
JIEHTOB CTAHOBHUTCS BO3MOXHBIM PELIEHUE CIEAYIOLIEr0 KOMIUIEKCA 3a/1ay:

- (opMHUpOBaHME Yy CTYJIEHTOB 3HaHHUA M NOHUMaHMUA (U3NYECKOH CYHIHOCTH H3y4aeMbIX
MPOLIECCOB U SIBJICHUI;

- pa3BUTHE CITOCOOHOCTEH K TBOPUYECKOM MCCIIEIOBATEILCKON paboTe;

- YMEHHE NPUMEHATh B IIPAKTHKE HAy4YHBIX MCCICIOBAHMM Pa3IM4YHbIE DKCIEPHUMEHTAIbHBIC
METOJIUKH;

- 3HaHME OCHOB IIOCTAHOBKH DKCIEPHMEHTOB C NMPUMEHEHHEM Pa3IMYHOIO HCCIEN0BATEIIb-
CKOTO 000pyTOBaHUSI.

JUI1 MHBaNMIOB U JIUL C OTPAHUYEHHBIMHA BO3MOKHOCTSIMH 370POBbsl YCTaHABIINBAETCS OCO-
ObIil IOPSIIOK OCBOEHUS YKa3aHHOM AMCUUIUIMHBL B 00pa3zoBaTeabHOM IMpoIecce UCIOIb3YIOTCS CO-
[IUAJIbHO-aKTUBHBIE U PEe(IEKCHUBHBIE METO/ABI O0YUYEHHUs, TEXHOJIOTUN COLMOKYJIBTYpHON peaduiiu-
TalMU C LEJIbI0 OKa3aHUs IOMOIIM B YCTAHOBJIEHUU INOJHOLIEHHBIX MEXJIMYHOCTHBIX OTHOLIEHHMH C
APYTUMH CTYJEHTaMH, CO3aHUU KOM(OPTHOIO IMCUXO0JIOIHYECKOr0 KIMMaTa B CTYAEHUYECKON IpyI-
ne. Brlmeo3nauenHbie 00pa3oBaTelibHbIE TEXHOJIOTUH Jal0T Hambosiee 3PQPEeKTHUBHBIC Pe3yIbTaThl
OCBOCHHMS JAMCLUUIUIMHBI C MO3UINHA aKTyaau3alMi COACPKAHUSA TEMbl 3aHATHUS, BBIPAOOTKH MPOAYK-
TUBHOT'O MBIIUIEHHS, TEPMUHOJIOTMYECKOW TPAMOTHOCTH U KOMIIETEHTHOCTH 00y4aeMoro B acleKTe
COLIMAJIbHO-HATPABJICHHONW TMO3UIMKM OyIyIIero CHenuaiucra, 1 MOTHBAIMM K WHHUIMATUBHOMY H
TBOPYECKOMY OCBOEHHIO Y4eOHOI0 MaTepHaa.

WnpopmanoHHbIe TEXHOIOTUH, IPUMEHSIEMbIC ITPH U3YYEHUHU AUCHUIUINHBL: UCTIOIb30BAHUE
MH(POPMALIMOHHBIX PECYPCOB, JOCTYIHBIX B HMH()OPMALMOHHO-TEIEKOMMYHHUKAIMOHHONW cetu WH-
TEpHET.

AnantuBHble 00pa30BaTEIbHbIE TEXHOJIOTUH, IPUMEHSIEMbIE NPU U3YYEHUU TUCLMIIMHBI —
JUIS JIAL C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBbs MPEAYCMOTPEHA OpraHu3alus KOHCYJIbTalui
C MCIIOJIb30BAaHUEM JJIEKTPOHHOM MOYTHI.

4. OueHoYHbIe CpeaCTBA IJISA TEKYIIero KOHTPOJISl YCIeBAeMOCTH M MPOMEKYTOYHOM aTTecTa-
M

OreHOYHbIE CpeICTBA MPEIHA3HAYEHBI Il KOHTPOJIS M OLIEHKU 00pa3oBaTeIbHBIX JOCTHXKE-
HUI 00y4JaronMXcs, OCBOMBIIMX MPOrpaMMy y4eOHOU MUCHUIUIUHEL «/lepcnekmusHble HeopeaHuye-
CKUe Mamepuaibl co CNeyuanbHbIMU QYHKYUAMU.

O1eHOYHbIE CPEeICTBA BKIIIOYAET KOHTPOJIbHBIE MAaTEpUAIbI JJIsl IPOBEACHUS TeKyIIero KoH-
TPOJsA B popMe 3aJaHuil U1 CAaMOCTOSITEIBHOTO PEIICHHS, 3a/1a49 U PEIICHHs B ayIUTOPUH, KOH-
TPOJIBHBIX paboT, KOHTPOJIBHBIX BOMPOCOB K JTaOOPAaTOPHBIM paboTaM, U MPOMEeKYTOYHOH aTTecTa-
MM B (OpME BOIIPOCOB M 33134 K IK3aMEHY.

CTpyKTYypa OllEHOYHBIX CPEICTB ISl TEKYIIeld U MPOMEKYTOYHOI aTTecTalNu

Kon n nanmeHnoBanue HaunmenoBaHue OIIEHOYHOTO CPEJICTBA
HWHJIMKaTopa IIpomexxyrounas
(B cooTBercTBUM C 11. 1.4) aTTecTanus

PesynbTarel 00ydeHus

/o (B cootBeTcTBUM C 1. 1.4) Texymuii KOHTPOJIb

3naer 0a3oBbIE U Cricuu-
AJIbHBIC JKCIECPHUMCHTAJIb-
HBIC MCTOAbI CHUHTE3a CO-
eZ[I/IHeHI/Iﬁ Pa3IUIHBIX
KJI1aCCOB

3amuTa 1abopaTopHBIX padboT
HUIIK-1.1. OcymecTBuser
CTaH/IapTHBIE ONepaIy
T10 IIpeIaraeMbIM MeTO-
JIMKaM, HalpaBJIeHHbIE Ha

MOJy4eHHE U UCCIIeA0Ba-
HHUE XUMHUYECKHX COE/IU-
HEHUH pa3Iu4HOMN Ipu-
POZIBI ¥ MaTEPHAIOB Ha
HX OCHOBE

VYmMeer npemiarath ajek-
BaTHbIE METOMBI MOIyde-
HUS TIpU AU3aiiHE MaTepH-
aJOB C 3aJaHHBIMU (YHK-
IIMOHAJIBHBIMU XapaKTepH-
CTHKaMH

3amuTa 1abopaTopHBIX padboT

Hrorosoe 3auet-
HOE 3aJjaHKe




Bﬂa,ueeT HaBblKaMH BbI-
MOoJHEeHUs1 0a30BBIX OIle-
paum‘/i IO CHUHTE3Y U BbI-
JCJICHUIO BCIIECTB pas-
JIMYHOTO CTPOCHUA

3amuTa 1abopaToOpHBIX padboT

UIIK-1.2. Beibupaet omn-
TUMaJbHBIE TabopaTop-
HBIE METO/BI IOJTyYCHHS
2 U MCCE0BAHUS XUMHUE-
CKUX COEIUHEHUN pa3-
JIMYHOH NpUPOJBI U Ma-
TEpUAJIOB Ha UX OCHOBE

3HaeT OCOOEHHOCTH IIPO-
TEKaHUsl TPOLECCOB, HC-
MOJIb3YeMbIX B HEOPraHu-
YECKOM CHHTE3e

3amuTa 1a60paTOPHBIX padboT

yMeeT OCYLIECTBISATh aHa-
JU3 B3aMMOCBS3U CTPYK-
Typbl HCHONb3YEMBIX CO-
€JIMHEHUH ¢ MoIydJaeMbIMU
XapaKTepUCTUKaMH Mare-
pHUAaJIOB HA X OCHOBE

3amuTa 1abopaTOpHBIX padoT,
Occe

BJaJIcCT HABBIKAMH MOJ-
Oopa Hambosee yCHEUIHO-
ro MyTH CHHTE3a LIENCBOM
MOJICKYJIbI HJIH KOMIIO3HTa

3amauu sl peIICHUs B ay/IH-
TOpPHH;

3amaHus 11l CAaMOCTOSTEIIb-
HOTO pEeIICHUS

Hrorosoe 3auet-
HOE 3aJaHHue

UIIK-4.1. IIporHo3u-
pyeT  CBOMHCTBa XUMU-
3 YECKUX COEAMHEHUHN U
MaTepuaJioB Ha OCHOBE
JAHHBIX 00 UX XIMHYe-
CKOM CTPOCHUU

3HaeT o0mue 3aKoHOMEp-
HOCTH B M3MCHEHUH ()YHK-
[IHOHAIBHBIX ~ XapaKTepH-
CTHK TIpH BapbUPOBAHHUH
CTPYKTYPBI U COCTaBa Be-
IIECTB M MATCPUAJIOB U3
HUX

3amuTa 1a60paTOPHBIX padbOT

Hrorosoe 3auet-
HOE 3aJjaHKe

YMeeT mnpoBOAWTH Kaue-
CTBEHHYIO OLEHKY CTpYK-
TypHl B CBOMCTB (PYHKITH-
OHAJIbHBIX MAaTEPHAJIOB

3amauu sl peIICHUs B ay/IH-
TOpUH;

3amaHus 11l CAaMOCTOSTEIIb-
HOTO pEeIICHHUS

Bnageer oOmumu Bompo-
CaMH 3KCIIEPUMEHTAIbHBIX
" IKCIEPUMEHTAIBHO-
pacUeTHBIX METOJIOB H3Y-

3amuTa 1abopaTOpHBIX padoT,
3aja4n AJsl pelieHus B ay/iu-
TOpHU;

3aanust 17151 CAMOCTOSITEIb-

HIIK-4.2. Ormpenens-

er 00J1aCcTH BO3MOXK-

4 HOTO MPUMEHEHHS pa3-
JIMYHBIX COEIUHEHUI

U MaTepHajoB B 3a-

BHCHMOCTH OT UX CBOMCTB

YEeHUSA (GyHK- | HOrO peleHus

LHOHAJBHOCTH  MaTepHa-

JIOB

3naer o0mwme Bompockl | 3amura JabopatopHbix pabot | Mtorosoe 3auer-
TpUasl «hyHKIUS- HOE 3aJ]aHue

CTPYKTYpPa-CBONCTBO»

YMeeT npuMeHsITh COBpe-
MEHHBIE MOJXOAbI K OLIEH-
ke (QYHKIHMHA U3ydaeMbIX
CHCTEM

3amuTa 1abopaTopHBIX padoT,
3agaHust 1J1s1 CAMOCTOSITEIb-
HOTO perieHus, Jcce

Hrorosoe 3auet-
HOE 3aJaHHue

Bnageer  Mmeromosiorueu
OICHKH ()YHKITUOHATHHBIX
XapaKTepUCTHK  HM3ydae-
MBIX CUCTEM

Dcce, 3amuTa 1a00PATOPHBIX
pabor

TunoBble KOHTPOJILHBIC 3a1aHUS UJIU HHbIE MAaTePHAJIbI, He00X0AUMBIE /ISl OLICHKH 3HAHU,
yYMeHMii, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapaKTePHU3YIOILIUX 3Tanbl (JOPMUPOBAHUSA

KOMIIETEHIIUI B Mpoiecce 0CBOEHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Ilpumepnvie memut 0nsa Hanucanusa Icce

1. [TpoGieMbl B3aMOCBSI3bIBAHUS CTPYKTYPBI(COCTaBa) M (YHKIIMOHATLHOCTH MaTeprara.
2. BausiHue orpaHu4eHHOCTH COBPEMEHHOT'0 3HAHMS Ha (PYHKIIUH ITOIYy4aeMOro 00bEKTa.
3. Uepapxust CTpyKTypHI BelllecTBa. BiusiHrEe Ha 1eTEPMUHUPOBAHHOCTH (DYHKIIUA MaTepurara.




Ilpumep s6onpocoe ycmnozo onpoca

BricokoTemmneparyphubie cBepxnpoBogauku (BTCIT).

CeepxnpoBoanuku I pona.

CsepxnpoBoanuku I pona.

[TuHHUHT.

Kputnueckuii Tok.

Kputnueckoe cocrostnue BTCII.

OcHOBHBIE BUBI CBEPXIIPOBOASAIINX MaTEPHAIIOB.

Mertoab! nonyuenus oobemMubix BTCII matepuanoB: TBepao(da3HbIi CHHTE3, OPUEHTHPOBAH-
Hasl KPUCTAJUIM3ALUs U3 IIEPUTEKTUYECKOrO pacIuIaBa.

O6nactu npaktuueckoro npumenenus: BTCII-matepuanos.

A

e

Ilpumepul 3a0anuit 0na camocmoamenbHo20 u KOHMPOIUPYEMO20 6bINOTHEHUA

Onummure BO3MOKHbIE PYHKIIMOHAIbHBIE CBOWCTBA MaTeprajia Ha OCHOBE COEIMHEHUS IPUBEIEHHO-
ro HUXE:

2.
CH;
i
+eHm—Cp
C=0
i
0
i
CHj
3. ALO3-Si0O2
4. YBa2Cu3Os
5.



Kpumepuu oyenku npu 3auwyume nadopamopuvix padom

No MakcumanbHoe | [lomydenHnoe
n/n Kpurepuii onieHnBaHus KOJIN4YECTBO konuuectBo | K, %
0aJJTOB IO KpH- 0ayIoB
TEPUIO
1 | [ImanupoBaHue neATEIBHOCTH, PECYPCOB 10
2 | Kputnueckoe ocmbicieHne HHpopMarmu 15
3 | IlpoBenenue HaOIIOAEHNS, DKCIIEPUMEHTA, 25
VICCJIEOBAHMSI MJIM MOJIEITMPOBAHMS
4 | OdbopmiieHHEe pe3yabTaTOB, BEIBOJIOB 20
5 | CootBercTBHE TpeOOBAHUAM O(HOPMIICHUS 10
MMCBMEHHOT0 TeKCTa (MMCbMEHHAss KOMMYHH-
KaIus)
6 | OTBeTHI Ha BONPOCHI 20

IIkana nepeBoaa 3HaUYeHU KOI(PPUIIHEHTA YCIIEITHOCTH
B TPAAMIHMOHHYI0 ATTECTAIMOHHYIO OIIEHKY

3Ha4yeHus KodPpPUIMEHTa yCIEIHOCTH TpaaunnoHHas aTTECTallMOHHAS OLIEHKA
91 -100 «OTJIMYHOY/ «3aUTEHOY
74 - 90 «XOPOIIO»/ «3aYTEHO
61 —-73 «YJOBJICTBOPUTEIBHO»/ «3aU4TEHOY
0,00 — 0,60 «HEYJIOBJICTBOPUTEIHHOY/ «HE3aYTEHO»

JlaGopaTopHble pabOThl CYUTAIOTCS YCIEIIHO BBHIITOJHEHHBIMH B CIy4ae MPEI0CTaBICHUS OT-
yera (>KypHasia), BKIIOYAIOIIEro TeMy, Lelb, X0 paboThl, COOTBETCTBYIOIIME TaOIHIIbI, TpaduKu U
OTBETa Ha TEOPETHYECKHE BOIIPOCHI IO TeME PadOTHI, a TAK)KE apryMEHTUPOBAHHOCTh W HAYYHOCTD
BBIBOJIOB U PE3yJIbTAaTOB IPU MX AUCKYCCHOHHOM 3aIllUTe.

[[Ixana olleHMBAHUS - «3aU4TE€HO/ HE 3aYTCHOY (3aMKCh B TAOOPATOPHOM JKYypHAJIe CTYACHTA).
«3auTeHo» 3a 1abopaTOpHYIO pabOTy CTaBUTCS B CIIydae, €CIIM OHA BBIMOJIHEHA B TIOJHOM 00BEME C
coOmroieHeM HeOoOXOAMMOM ITOCIIeIOBAaTeIbHOCTH JACHCTBUH M NPaBWJI TEXHHUKH O€30MacHOCTH.
[TpaBUIBHO M aKKypaTHO BBIMIOJIHEHBI BCE 3aMHCH, TAaOIHIBI, PUCYHKH, TPAaQHKH, BBIYUCICHHS, ITpa-
BIWJIBHO MpOaHATU3UpPOBaHbl omuOKu. Ilpu sTOM 0Oydaronmmces noka3aHo cB0OOIHOE BIIaJICHUE Ma-
TepuaaoM 1o aucuuiuinHe. «He 3a4reHo» cTaBuUTCA B Cilydae, €CiM JOMYyIICHBI Oosiee ABYX TPyObIX
omKOOK B XOZI€ BBITOJHEHHUS U 0(opMIIeHUS pabOThl, KOTOpble 00yYaroInecs: He MOTYT UCIIPaBUTh
Jaxe 1Mo TpeOOBaHUIO MPETOAaBaTeN sl WM padoTa HE BBIIOJIHEHA IOJHOCTHIO, TOT/Ia OHA BO3Bpallla-
eTcs Ha opabOTKy M 3aTeM BHOBb CHAETCS Ha IPOBEPKY MPEMOAaBATEINIO.

Hmozoseoe 3auemnoe 3a0anue

[IpemioxxuTe MO OAHOMY HOBOMY (HECYIIECTBYIOLIEMY IMOKa) (YHKIMOHATIHLHOMY MaTepuany (IycTh
BO3MOJKHOI'O Cyry0o aOCTpakTHO) IO KaKAOMY W3 NPUBEAECHHBIX MPUHIMIIOB CO3JaHMs aKaJeMHUKa
A.H. TananaeBa, a Tak)xe JONOJIHHUTE TaOJIMIly CBOUMH MPEACTABICHUSIMHI O BO3MOXHBIX MPUHLIUTIAX
Y COIIOCTABBTE UM II0 OJHOMY MaTepHaly.
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Marepuan 6yaywero

DyHKLMK maTepuana

®UO npeaNnoMMBLLMX

Tpuannm

CMbICH

NEPIOMTHOCTIE

SaKoHOMepHOe IIMeHeHIle CBOIicTB
MaTeplazoB B COOTBETCTBIIEM C
TMePHOMIMHOCTEIO CBOTICTR
COCTABMAIOMIN  IIX  SJeMEHTOR
(saxoH | M. Nengeneesa)

CIPYETYPHOTO JirsaliHa

Cosgasite HOBBIX KPICTATUMIMECKIIN
CIPYKTYP HA OCHOBE HCMOML30BAHIA
EPHCTATTOXIIMITYeCKITX
ocofenHocTell  3IeMeHTOB  NyTeM
COMETAHILA PasiIMHBIN CTAHIAP THBIX
CIPYKTVPHBIX GI0KOB

MIMITMECKOT O,
TEePMOIIHAMITMECKOT O 1T
CIPVETVPHOTO IT o001

Ipeackazamie cpoiicTB
HEISBeCTHBIX  MATEpIATOB 110
AHATMOFMIY € IIX  II3BECTHBIMII
TIpeICTABIITe NI 101

«IKCTpanoAeii ceolicTer B pagy
AHATOTTIMHBIX MATEPIATIOB.

HETpepPEEHOCTIL I
COOTBETCTEIA
KOMITOHEHTOB
PaBHOBECH off  CHCTEMEL,
OFPAHITeHITA HICa
HESABIICTIMBIY

nmapaMeIpos  COCTOAHIIA
b pﬂBHOBCCHOﬁ CIICTEME

Oreyretene nHmupdepeHTHOCTIE
PasIIMHBL BeLIeCTB,
COCTABTIAROMIILS (usiko-
XIMIMECKYIO CleTeMy,
ICTIONB30BAHIIE  TpaBliia a3

I'b6ca mma npeackasaHIig yCnoBmii
MOTVUEHIE MATEPIAIOB

CTPVKTYPHOTO
PasyIopAToUeHILd H
HEeIOCTOAHCTBA COCTABA

CymecTsopaile  PaBHOBECHBIN 11
HepaBHOBECHBIX [epeKTOB, A TaKke
odnacteit TOMOTEHHOCTH no
KaTHOHAM Il  QHIIOHAM BO  BCeX
ihasax, COCTARMAIONIIEY MaTePIIATED

XIMITMECKOT O,
CIPYRTYPHOTO,
(I)ﬂ'}OBOI.'O YCIOKHEHIA

Koppexuna (PYHEIIOHAIbHBIX
XaPaKTePHCTIIK 3a cuet
TeTHPOBAHIA  IUNE  CO3JAHIA
KOMITOIITOB

NIMITeCKoil,
rpaHyIoMeTpIMeckoii 1
(pazoroii ogHOpOIHOCTIL

Cosfanile  BHICOKOTOMOTEHHEIX Ha
VPOBHe XIMIMMECKOro  cocTaBa It
pasMepa zepeH MaTepIiallor ¢ o/JHIM
I TeM &e (PA30BBIM COCTABOM JUIA
MOG0Il AHATIIPYEMOil 00IacTI

SKBIBATEH THOCTII
HCTOUHNKOR GecriopamKa
B VCIORILAX MIHIIMII3A-
LI CBOOOMHOIL 3Hepri
CHCTeMBL (MPIHIMT A,
Beiina)

TRepAO(AHEIT MaTepIa B
PABHOBECHBLX VCTIOBILAX
nprodperaeT 10T BN JedeKTob.
KOTOpHIT Tpit HalMeHBIIIX
SHePreTIMecKIrx sATpaTax
obecreraBaeT MaKcIMaTbHOe

YVEEIMeHIIe SHTPOIIIIII

ommHakoeoro  sdupexrta | Xinrdeckoe MOMIPIIIIPOBaHIE If
PasmrHBX (I]]['i‘lII\'O- pasmrHbE SHEPreTrecKie
XIMITYeCKITX ( TeIUIOBEIe I HeTeIoBbIe )
Bosfeiic TR BOWAENCTBIA  MOTYT INPHBECTH K
OJHOMY II TOMY K€ pesyibIaTy
CITHEepT e TIMecKoro CynmapHeii ek  pammrmHe
s(pderta pasmIMHEL | BO3ASfiCTBINT MO&ET NPHBOMITE K
(PIBIRO-XIMITECKIIX KaMeCTBEHHO HOBOMY PesyIbTaTy
BosfeficTBINT
HepPABHOLEHHOCTIT CymrecTBOBaHIle 14 MaTeplianos
ofBeMa I MOBePXHOCTII | 3ABICIIMOCTII «COCTAE — CTPVETYpa
(mpemoAeH aKaz. | — MICTePCHOCTh — CBOTiCTBON
H.B TananaepbM )
MeTacTadIIBHOT O CymrecTROBaHIlE — LEMOrO  pAfa
MHOT0OGpasId MeTacTabIUIBHBIX MATepHATOR

OJHOTO I TOrO e COCTABA, HO CO
CBOIIM HAGOPOM CEOIICTB
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Csow BapvaHThl: (cornacHo sagaHusa)

MpuHUKN

Marepuan 6yaywero

dyHKUMKM MaTepuana

DUO npeanoxMBLIMX

Moarpynna:

DUO BLINONHABLIMX 384aHUE:

Kpurepun oueHuBaHus pe3yJibTaTOB 00y4eHM st

OneHKa

Kputepuu onieHHBaHUs 110 SK3aMEHY

«3auTeHo»
Bricokuii ypo-
BEHB «5»
(oTIMYHO)

BBICTABJISIETCS CTYCHTY, €CJIM OTBET IOJHBINA, TPABUIBHBIN, CAMOCTOS-
TEJIbHBIN, MaTepUaJl U3JIOKEH B ONMPENICTCHHON JTJOTUYECKOMN MOociieI0Ba-
TCJIIBHOCTHU ,Z[GMOHCTpI/IpyeTC}I MHOFOCTOpOHHOCTb IoaAX040B, MHOIroac-
MEeKTHOCTb OOCYXKIeHHUs MpOoOJeMbl, YMEHHE apryMEHTHPOBAaTh COO-
CTBeHHyIO TO‘-IKy 3peHI/I$I, HaXOIUThb nyTu pGI_HeHI/ISI IIO3HABATCIIbHBIX
3a/1ay, yCTaHaBJIMBATh MPUYWHHO-CIICJICTBEHHBIC CBSI3M MEXIY CTpOe-
HUEM, CBOfICTBaMH 148 HpI/IMeHeHI/IeM BCIICCTB, B JIOTHYCCKOM paccy)KzLe-
HUW W PEIIEHUH 3aJa4il HEeT OIMMOOK, 3a/iaya pelieHa palroHaIbHBIM
CII0COOOM

«3auTeHo»

Cpennuii ypo-
BEHb «4»
(xoporto)

BBICTABIIIECTCS CTYICHTY, €CJIM OTBET IOJHBIA U IIPABUJIBLHBIA HA OCHOBE
U3Y4YEHHBIX TEOPHUH, MaTEepUaJl U3JIOKEH B ONPEACIEHHON JIOTUYECKON
N0CJIEI0BATEIBHOCTH, IPU ITOM JOMYCKAIOTCS HECYIECTBEHHBIE OLINO-
KM B OTBETaX HAa TEOPETUYECKHE BOIPOCHI WK B PELICHUU 33/1a4H, KO-
TOPBIE CTYIEHT MOXKET UCIIPABUTH 110 YKA3aHUIO MPENogaBaTes

«3auTeHo»

[Toporossiii
YPOBEHD «3»
(ymoBnerBopu-
TEJHHO)

BBICTABJIACTCA CTYACHTY, €CJIU OTBCT HOJIHI:II>'I, HO IpH 3TOM J0-
NyIieHa CYNIECTBEHHAsl OMMOKA WM OTBET HEMOJHBIN, HECBSI3HBINA, HE
MMPOSABIAIOTCA YMCHUA NPUMCHATHL TCOPCTUUCCKHUC 3HAHUA IMPU PCIICHUN
MPaKTUYECKUX MPpoOIIeM;

- 3HAaHUC pcaAMETa C 3aMCTHBIMU HpOGGHaMI/I, HETOYHOCTAMH, HO
TaKUMH, KOTOPBIE HE CITY>KaT MPETSITCTBUEM IS JATbHEHIIIETO 00yqIeHUs

«He 3aureno»
MuHuMaTbHBIN
YPOBEHD «2»
(HEeyIOBIETBO-
PHUTEIIHHO)

BBICTABIISIETCS], €CIIM OTBET OOHAPY)KMBACT HE3HAHNE OCHOBHOTO COJEp-
*aHug ydeOHoro marepuana. CTyAEHT He CIIOCOOEH PeIIuTh dK3aMeHa-
[IMOHHYIO 33/1a4y AK€ C MOMOIIBIO MPEToaBaTeNs U IJI0X0 BIIaeeT
TEOPETUYECKUM MaTepHajioM (HaOJIOAIOTCS CYIIECTBEHHBIE OLINOKH
pu 0OCYXKJIEHUH 0a30BBIX TOHITHI MpeaMeTa).
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OueHo4HbIE CpeACTBA A MHBAJIHIOB U JIMI] C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 310POBbS
BBIOMPAIOTCS C YUETOM MX WHAWBUIYAIBHBIX TICUXO()U3UYECKIX 0COOEHHOCTEH.

— IpU HEOOXOJMMOCTH MHBAJIHMIAM M JIMIAM C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI
MIPEOCTABIISACTCS TOTIOJIHUTENIHOE BPEeMs JJIsl IIOATOTOBKY OTBETA Ha K3aMEHE;

— IpU TPOBEJICHUU MPOLEAYPHl OICHUBAHMS PE3YyIbTAaTOB OOyYCHHS WHBAIHIOB M JIUI] C
OTpPaHUYEHHBIMH BO3MOXXKHOCTSIMU 3JI0OPOBbSI IPEIyCMAaTPUBACTCS HCHOJIb30BAHUE TEXHUUYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3U C MX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

— IpHU HEOOXOIMMOCTH JUI O0YYAIOIIUXCS ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSMHU 3/10pPOBBSI U
MHBAJIMJIOB MPOLIEAYpa OICHUBAHUS PE3yIbTaTOB O0YYEHHS MO JAWUCIHIUINHE MOXET IMPOBOIUTHCS B
HECKOJIbKO 3TaroB.

[Ipouenypa oneHUBaHUS PE3yabTaTOB OOYUEHHS WHBAIMAOB U JIUI C OTPAaHMYCHHBIMH BO3-
MO>KHOCTSIMH 37I0POBbSI 10 TUCIUILTHHE (MOIYJIIO) MPEAyCMaTpPUBAET MPEIOCTaBICHUE HHPOPMALIUU
B popMax, aJalTUPOBAHHBIX K OTPAaHWYCHUSAM UX 37I0POBBS U BOCHPHUATHS HH(DOPMALIUH:

JUist U1 ¢ HapyIIEHUSIMH 3pEHHSL:

— B IIeYaTHOUW (popMe YBEITUUCHHBIM MIPUPTOM,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

Jnst I ¢ HapyIIeHUsIMH CITyXa:

— B 1e4atHoM opme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATENIBHOTO anmapara:

— B IIeUaTHOM opme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

JlaHHBII epeueHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBHCHMOCTH OT KOHTHHIEHTA 00ydaro-
IIUXCSL.

5. Ilepedyenn y4eOHOM JUTepPaTyphl, THPOPMALMOHHBIX PECYpPCOB M TEXHOJIOTHil

1. TlomumepHble KOMITO3UITMOHHBIC MaTepUalbl: CTPYKTypa, cBocTBa, TexHomiorus/M.JI.KepbGep,
B.M.Bunorpanos, I'.C.I'onioBkuH u ap., nox pea. A.A.bepnuna. — CII6: IIpodeccus, 2008. —
560 c.

2. Muxaitnun FO.A. CnenuanbHble OJTMMEpHbIE KOMITO3UIIMOHHBIE MaTtepuaibl. — CI10.: Hay4nble
ocHOBEI B TexHonoruu, 2008. — 660 c.

3. EmuceeB A.A., Jlykamun A.B. @yHkiuoHanbsHble HaHOMaTepuansl / mox pen. FO.Jl. TpeTbskoBa.
— M.: ®uzmatiut, 2010. — 456 c.

4. CysznaneB W.I1. HanorexHonorus: (pU3MKO-XUMHsI HAHOKJIACTEPOB, HAHOCTPYKTYp M HaHOMATe-
puanos. M.: KomKnura, 2006. — 592 c.

5. Hanorexnonoruu / nop pen. 0. /1. Tperbsixoa.— M.: ®uzmatiut, 2008.-368 c.

6. I'yceB A.M. Hanomarepuaisbl, CTpyKTypbl, TeXHOJIOTUH. — M.: ®uszmatiut, 2009. — 416 c.

7. Annpeea A.B. OcHOBBI (U3HKO-XVMHH U TEXHOJIOTUU KOMIO3UTOB. M.: Pagnorexnuka, 2001. —

182 c.

8. @uctyns B.W. HoBeie matepuansl. CocrosHue, npodiemsl, nepcnektusbl. M.: MUCHUC, 1995.

5.2. llepuoguyeckas JuTeparypa

1. XKypHan npukiaagHON XUMUU - POCCUNCKUNA HAYYHBIH KYypHAJI KYpPHAJIOM ILHPOKOTrO IPO-
¢uns B obmactu mpukiaagHod xumuu, JXKIIX myOmukyeT pe3ynbTaTbl UCCIENOBAHUM B Pa3IMYHBIX
00JIaCTSIX XMMUU U XUMHYECKOH TEXHOJIOTUH B BUJE CTaTeil U 0030pOB C YETKO BBIPAKEHHBIM IpPU-
KJIaJTHBIM XapaKTEPOM.

2. XypHan «Xumudeckasi TEXHOJIOTUS»

- POCCHICKHI HAYYHBIA PEIICH3UPYEMbIA TPOU3BOACTBEHHBIN, HAYYHO-TEXHUYCCKUMA, HHHOP-
MAaIMOHHO-aHAJTMTUYECKHH U y4eOHO-METOANYECKHI KypHal JUisi paOOTHHUKOB MPOMBIIIJICHHOCTH,
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HAYYHO-HMCCIICIOBATENBCKIUX W IMPOEKTHO-KOHCTPYKTOPCKUX HMHCTUTYTOB, YYAIIUXCSl CPEAHUX U
BBICHINX y4eOHBIX 3aBEICHUI.

3. Kypnan «Tepputopun Hedreras»

— BeJyIIee OTPaciIeBOe M3IaHUE MO 00OPYNOBAHUIO U TEXHOJIOTHSIM BKIJIIOUYAs 3alIUTy MaTe-
pHAJIOB U TIOBBINICHHUE JOITOBEYHOCTH B HE(TETa30BOM KOMILIIEKCE.

5.3. UuTepHeT-pecypchbl, B TOM YHUCJI€ COBpeMeHHbIe NMPodeccuoHaIbHbIe 0a3bl JaHHBIX
U MH(OPMAIMOHHBbIE CTIPABOYHbIEC CHCTEMbI

DNeKTPOHHO-0MOMoTeyHbie cuctembl (IBC):

1. DBC «IOPAMT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAVIH»

3. www.biblioclub.ru

4. 9BC «BOOK.ru» https://www.book.ru

5. 9BC «ZNANIUM.COM» www.znanium.com

6. 9BC «JIAHDb» https://e.lanbook.com

IIpodeccnonanbHbie 6a3bl JAHHBIX:
Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnuans! nuznarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snekrponnas ouoimoteka (HOB) http://www.elibrary.ru/

A

ITonHOTEKCTOBBIE apXUBBI BEAYIIUX 3al1aJHBIX HAYYHBIX KypHAJIOB Ha Poccuiickoil miar-
dopme Hayunbix xypHasoB HOUMKOH http://archive.neicon.ru
6. HanumonanbHas 37eKTpoHHAs OMOIMOTEKa (JOCTYN K DIEKTPOHHON OMONIHMOTEKe TuccepTa-

it Poccuniickoii rocynapctBennol oubnmuorexu (PI'B) https://rusneb.ru/

7. Nature Journals https://www.nature.com/siteindex/index.html

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

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

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

Pecypcol cBoOOAHOTrO 10CTYyNA:
1. AMepuKkaHCKas naTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

2. KubGepJlenunka (http://cyberleninka.ru/);

3. Hudopmanmonnas cucrema "EquHoe OkHO 10CTyIa Kk oOpa3zoBaTeabHBIM pecypcam"
http://window.edu.ru/;

4. EnunHas xosuekuus 1u(poBbIX 0o0pa3oBaTeNbHbIX pecypcoB http://school-

collection.edu.ru/ .

CoOcTBeHHBbIE YJIeKTPOHHBbIE 00pa3oBaTe/ibHbIe U HHPpopMannoHHbIe pecypcbl KyoI'Y:
1. Cpena MOAYIBHOTO JUHAMHYECKOTO 00ydeHus http://moodle.kubsu.ru
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2. ba3a y4eOHBIX IJIAaHOB, Y4€OHO-METOANYECKUX KOMILJIEKCOB, ITyOJIUKAINi 1 KOHpe-
pennuii http://mschool.kubsu.ru/

3. bubmmoreka nHGOPMAIMOHHBIX pecypcoB Kadeapsl nHGOpMaIMOHHBIX 00pa3oBa-
TEJNBHBIX TEXHOJOTHI http://mschool.kubsu.ru;

4.  DnexkTpoHHBIN apxuB ToKkymMeHTOB KyoI'Y _http://docspace.kubsu.ru/

6. Meroauveckue yKa3aHus sl 00y4alOIIUXCH 10 OCBOCHUIO JUCUMILIMHBI (MOTYJIS)

YcnemHoe wu3ydeHUEe MUCHUIUIMHBL «[lepcrieKTUBHBIE HEOpPraHWMYECKHe MaTepuaibl Co
CHelHalbHBIMU (QYHKIUAMU» TpeOyeT OT CTYAEHTOB PETYJSIPHOTO MOCEIIEHHUS JIEKIHUHA, a TakkKe
aKTUBHON pabOThl HA MPAKTHUYECKUX 3aHITHSIX, BBIMOJHEHUS TECTOBBIX MPOBEPOUYHBIX paldoT,
BBITIOJTHEHUSI W 3allUTHI JIaOOpaTOPHBIX pabOT, O3HAKOMIIEHHS C OCHOBHOM W JOMOJHUTEIHHOU
PEKOMEHIyEMOM JINTepaTypoil.

[Tpy MOATOTOBKE K JIGKIIMOHHOMY 3aHSTHUIO CTYJIEHTaM PEKOMEHAYEeTCsI:

1) mpocMOTpeTh 3amuCcH MPEIbIIYIIEH JICKIIMH U BOCCTAHOBHUTH B MAMSITH PaHEe M3yYCHHBIN
MaTepua;

2) Gersio mMpoCMOTPETHh MaTepUal MPEACTOSIICH JEKINH, C IeNIbIO JIYUIIETO YCBOCHUS HOBOTO
MaTepuana,

3) caMOCTOSTENbHO MPOPadOTaTh OTNENbHBIE (hPArMEHTHI TEMBI MPOLUION JEKIUHU, €CITU 3TO
HE00X0InMO.

[Ipn KOHCHEKTUPOBAHWU JICKIIMOHHOTO MaTepuaja CTYIACHTaM HYXHO CTPEMHUTHCS KpaTKo,
CXEMaTU4YHO, TIOCIEA0BATENbHO U JIOTHYHO (PUKCHPOBATH OCHOBHBIE TIIOJOXKEHHS, BBIBOBI,
00001IeHNs ¥ POPMYITHPOBKH, HE TIHITASICh 3aMTUCaTh BECh MPETO/IaBaEMbIii MaTEpHall CIIOBO B CIIOBO.

[Tpy MOATrOTOBKE K JIAOOPATOPHOMY 3aHATHIO PEKOMEHIYETCS:

1) BHUMATENBHO W3YYUTh MaTepual TMPEACTose paboThl W COCTaBUTh IUIAH €€
BBITIOJTHEHMUS;

2) yAenuTh TMOBBINIEHHOEC BHUMAHHE JKCIEPUMEHTAILHBIM OCOOCHHOCTSIM IPEICTOSIIEeH
paboTHI (MCTIOJIb3yeMbIM PEaKTUBAM M 000PYAOBAHUIO, & TAK)KE TEXHUKE PaObOThI C HUMH);,

BeimonaaTe 1abopaTopHyro paboTy HEOOXOAMMO aKKypaTHO U IOCJEAOBATEIbHO, OTpa)as
BCE €€ OCHOBHBIE 3Talbl B JJA0OpaTOpHOM >KypHaie. /g ycnemHoi 3amuTsl 1abopaTopHOH paboThI
HEOOXOIMMO TIIATENIbHO M3YYUTh JIEKIMOHHBI M, €CIU 3TO HEOoOXOJUMO, IOMOJTHUTEIHHBIN
TEOPETUYECKUI MaTepuan mo TeMe padoThl, a TAKKE MPABUIBLHO 3aMOJHUTH JTA00OPATOPHBIN KypHA,
c/eliaB BCce HEOOXOIMMbIC pacueThl U ChOPMYITUPOBAB BHIBOIBI IO MPOCIIAHHON padoTe.

[Ipu moAroTOBKE 3aaHKS IPEMOaABATENIS PEKOMEHIYETCS:

1) 03HAaKOMHTBCS C TEMOW, KOTOPOW TOCBSIICHO 3aJlaHUE ISl BBIICHEHHSI OOCYXIaeMOTro
Kpyra BOTIPOCOB;

2) mopaboTaTh ¢ KOHCHEKTOM JIEKLIUU MO TeMe, a TaKK€ O3HAKOMHUTBLCS C PEKOMEHyeMOM
muTepaTypoid W (mMpu HEOOXOAMMOCTH) MOTMOJHUTEIHHBIMU HCTOYHHUKAMU HHQPOpPMAIUH B BHIE
MEepUOINYECKUX U3IaHui U IHTepHET-pecypcoB.

[Ipu BHIMOTHEHWH MPAKTUYECKON PaOOTHI CTyJEeHTaAM HEOOXOIUMO OTMEYATh T€ BOMPOCHI U
pasnenbl, KOTOpbIe BBI3BIBAIOT Yy HHUX 3aTPYOHEHHS. C LENbI0 MOCIENYIOIIeH KOHCYJIbTalluu Y
npernogaBaTens. Kaxaplii CTyAEHT JOKEH CTPEMUThCS AaKTUBHO paboTaTh HAa MPAKTHYECKHX
3aHSTUSIX U YCIEIIHO BBITOJHATH TECTOBBIE POBEPOUYHBIE PAOOTHI.

CamocTtosTenpHas paboTa CTYACHTOB SIBISETCS OJHUM U3 3PGEKTUBHBIX CPEICTB PA3BUTHS U
aKTUBU3ALIMK TBOPUYECKOMN JEATENIbHOCTH CTYACHTOB. Ee MOXHO paccMaTpuBaTh Kak IIaBHBINA pe3epB
MOBBIIICHUST Ka4ecTBa MOATOTOBKHU CIEIMATUCTOB. METOJOIOTHYECKYI0 OCHOBY CaMOCTOSITEIbHON
paboThl CTYIEHTOB COCTaBISICT NEATEIbHOCTHBIM MOJAXOJ, KOTOPBI COCTOMT B TOM, YTO IIeNd
oOydeHUs OpUCHTHPOBAHBI Ha (DOPMHUPOBAHNE YMEHHI peIllaTh THIIOBLIC U HETHUIIOBHIC 3a/lauH, T. €.
Ha peajbHble CUTYalluH, T€ CTYyIeHTaM HaJI0 MPOSBUTH 3HaHWE KOHKPETHOM THUCUUTUIMHBIL.

15


http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

B coBpemMeHHOlH smTepaType BBIACISIIOT JBa YPOBHS CaMOCTOSITCIIBHOM pabOTHI -
yIpasiseMas IpenoaBaTesieM caMOCTOSTeNbHas padoTa CTYIEHTOB U COOCTBEHHO CaMOCTOSATENbHAs
pabora.

HmenHO mepBbIii ypoBeHb HanOoJsiee 3HAUMM, T.K. OH MPEINOoiIaraeT HaIuYhe CIeHUaTIbHBIX
METOJIMYECKUX  YKa3aHWM TMpernojaBaTesisd, Cileays KOTOpPbIM CTYIAEHT mpuoOpeTaer u
COBEPILIEHCTBYET 3HAHUS, YMEHUS U HABBIKM, HAKATUTMBAET OIBIT IPAKTUYECKOHN NeSTETLHOCTH.

B 3aBuCHMOCTH OT 3TOT0O pa3IMyalOT TPU YPOBHS CAMOCTOSITEILHOM pabOThI:

PEenpOAYKTUBHBIN (TPEHUPOBOYHBIH);

PEKOHCTPYKTUBHBIN;

TBOPYECKUMU.

CamMocTosTenbHbIE TPEHUPOBOUHBIE Pa0OTHI BBHIMOJIHSIOTCSA MO 00pasily: pelieHue 3ajad,
3arojiHeHUe Ta0uui, cxeM W T. A. [lo3HaBaTenbHas JESTEIbHOCTh CTYAEHTA MpPOSBISIETCS B
y3HAaBaHUHU, OCMBICIICHUH, 3anmoMuHaHuM. llenp Takoro poga paboT — 3akperieHHe 3HaHUi,
¢dbopmMHpoBaHUE YMEHHIA, HABBIKOB.

B xome camMoCTOATENbHBIX PEKOHCTPYKTUBHBIX PabOT MPOMCXOIUT MEPECTPOKa pelIeHUH,
COCTaBJICHHE IIJIaHA, TE3UCOB, HA 3TOM YPOBHE MOTYT M3y4aTbCs MEPBOMCTOYHUKHU, BBITOJIHATHCS
TUIIOBBIE M HETUIIOBBIE pacyeTHbIe 3a1anus Llenb 3Toro Buga paboT — HAYYUTh CTYJEHTOB OCHOBaM
CaMOCTOSITENTFHOTO TUIAHUPOBAHMSL.

CamocrosTenpHas TBOpUecKast paboTa TpeOyeT aHaiu3a NpoOJIEMHON CUTYallUuH, TTOJTYICHHS
HOBOM mH(popMmanuu. CTyIEHT AOJDKEH CaMOCTOSTENIbHO MPOM3BECTH BBHIOOP CPEACTB U METOJIOB
pemienusa. llenp nanHoro Buaa paboT — o0OydYeHHE OCHOBaM TBOPYECTBA, IEPCHEKTUBHOIO
IUTAHUPOBAHUS, B COOTBETCTBHUH C JIOTUKOM OpraHU3aliy HAy4HOTO UCCIICAOBAHMUSL.

B ocBoeHMM IUCHUIUIMHBI MHBAIWJAMU M JIMLIAMU C OTPaHMYEHHBIMH BO3MOXHOCTSMU
3I0pOBbsI  OOJIBIIIOE 3HAUYEHHUE HMMEET WHAMBHUIyanbHas yueOHas paboTa (KOHCYNbTAllUH) —
JIOTIOJIHUTENBHOE Pa3bsICHEHHE YyUeOHOr0 MaTepuraa.

WuauBuayanbHble  KOHCYJAbTAllMM 1O  TMPEAMETY  SBISAIOTCA  BaXHBIM  (DakTOpOM,
CIOCOOCTBYIOIIMM HWHAMBUIYAIN3allMd OOYYEHHST M YCTAHOBIIEHHIO BOCHUTATEIBHOTO KOHTAaKTa
MEXIy TMpernojaBareneM U OOydalomMMCS HWHBAIMIOM WM JIMIOM C OrpaHUYEHHBIMU
BO3MO>XHOCTSIMU 3/JOPOBBSI.

7. MaTrepuajibHO-TeXHUYECKOe o0ecnedeHne o JUCHUIInHE (MOAYII0)

HaunmeHnoBaHue crienmaibHBIX 110- OCHaILEHHOCTh CHENUATBHBIX I10- [Tepeuens JMIIEH3MOHHOTO MPO-
MeIeHn I MeIeHn I IrpaMMHOT0 00ecriedeHust
VYueOHble ayquropuu Ui poBene- | Mebenb: yueOHas mebenb Microsoft Windows;

HUS 3aHATUH JICKIIMOHHOTO THIIA
Texauueckue cpenacTsa odydenus: | Microsoft Office

9KpaH, MPOCKTOP, KOMIIbIOTEP

VYueOHble ayauropuu Ui poBene- | Mebenb: yueOHas mebenb Microsoft Windows;
HHS 3aHSATHH CEMHHAPCKOrO THIIA,
IPYNIOBLIX ¥  HHAUBHAYIBHEIX Texunueckue cpeactsa odyuenus: | Microsoft Office

KOHCYJIBTAIlMi, TEKYIIEro KOH-
. 9KpaH, MPOEKTOP, KOMIBIOTEP
TPOJS U IMPOMEXKYTOYHOH arrecTa-

O

VYueOHble ayUTOPHU [UIsl TIPOBEJIC- Meb6enb: yueOHas Mebenb Microsoft Windows;

Hust TabopatopHeIx padot. Jlabopa-
TOpHS ~ XMMHYECKOil TEXHOIOTHH Texandeckue cpeacTBa ooydenus: | Microsoft Office

(ayn. 435C)

MIEPEHOCHOE MYJIBTUMEANHHOE
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obopynoBanue (HOyTOyK, MPOCK-
TOp)

O6opymoBaHHe: CIIEUATH3UPO-
BaHHas JabopaTtopHas MeOenb
(cTombl, CTYNbsI, MIKadbI 715 peak-
THBOB 1 000PYIOBaHHUSI, BHITSKHbIC
mkadbl), CpecTBa MoKapHoi Oe3-
OTIaCHOCTH U OKa3aHMs IEPBOH Me-
JMITHCKOM OMOIIIN, XUMHUYECKast
nocyzaa u 060pya0BaHNE, BECHI
AQHAIMTHYECKHE U TEXHUYECKHE,
JJIEKTPUYECKHE HarpeBaTelIbHbIE
Tk, pH metp «Okcnepr-001-
1», MydenpHast edb, CYIIAIbHEIHA
mkad, nearpudyra madoparopHas
HEH-16, mukpockon MeTauiorpa-
¢udeckuit «AbTamMmu», XUMHAYC-
CKHE PEaKTHBBI.

VYueOHble ayUTOPHHU VISl KYPCOBO-
IO MPOEKTUPOBAaHUS (BBIOTHECHHS
KypPCOBBIX padoT)

Kypcoas paboTa He npeaycMoTpeHa yueOHbIM IIaHOM.

Jnst caMOCTOSITENIbHOM paOOThl OOYYAOIIMXCSI MPETYCMOTPEHBI MOMEIICHUSI, YKOMIUICKTO-
BaHHBIC CIIEIUATH3UPOBAHHON MEOENbI0, OCHAIICHHBIE KOMITBIOTEPHON TEXHUKOW ¢ BO3ZMOKHOCTBIO
noakiroueHus: Kk cetu «MHTEpHET» M obecriedeHneM JOCTyma B SJEKTPOHHYIO HWH(OpPMAIMOHHO-

00pa3oBaTEeNBHYIO CpEy YHUBEPCUTETA.

HaunmMmeHoBaHne noMemeHu ais
CaMOCTOATENFHON paboTH 00y4a-
FOIIUXCS

OcHaIIeHHOCTh NOMEIIeHU T I
CaMOCTOATENFHON paboTHI 00y4a-
IOIINXCS

Ilepeuenp AUIIEH3MOHHOTO TPO-
TPaMMHOTO O0OeCTICUeHUS

ITomenieHue ajisi caMOCTOSTEILHOM
paboThl o0yJaronuxcs (YUTATBHBIN
3as1 Hay4aHoii OMOImoTeKn)

Mebens: yaeOHas mebenn

Kommuiekt  cnenmanu3upoBaHHOM

MeOenu: KOMIIBIOTEPHBIC CTOJIBI

Ob6opynoBanue: KOMIIBIOTEpHAs
TEXHWKa C TOJKIIOYCHHEM K HH-
(bopmMaroHHo-
KOMMYHHUKaIIMOHHOH cetn «MHTep-
HET» M JOCTYIIOM B 3JEKTPOHHYIO
nHPOPMALNOHHO-
o0pazoBaTeNbHyI0 cpefy o0pa3oBa-
TEIBHOM OpraHu3aIug, BeO-
KaMmepbl, KOMMYHHUKAIIHOHHOE 000-
pynoBaHue, obOecreyuBaroniee Jo-
CTYIl K CeTH MHTEpHET (IPOBOIHOE
COeIMHEHUE W OECIpPOBOAHOE CO-
eMHEeHHe Mo TexHojoruu Wi-Fi)

Microsoft Windows;

Microsoft Office

ITomemnieHue ajisi caMOCTOSTENILHOM

Mebens: yaeOHas mebenn

Microsoft Windows;
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paboTs1 oOydJatonTxcs (ayn.

431C)

Kommuiekt  crnenmanu3upoBaHHOM
MeOeNr: KOMITBIOTEPHBIE CTOJBI

ObopynoBanue: KOMITBIOTepHAs
TEXHHKa C TMOJAKIIOYEHHEM K HH-
(hopManmoHHO-

KOMMYHHUKalIMOHHOM cetu «HHTEp-
HET» W JOCTYIIOM B DJICKTPOHHYIO

nH(POPMAITMOHHO-
00pazoBaTeNbHYyI0 cpeay o0pa3oBa-
TENBHOM OpraHu3aIuH, BeO-

KaMepbl, KOMMYHHKAIIHOHHOE 000-
pynoBaHue, oOecredynBaromee J0-
CTYI K CETH MHTEPHET (MPOBOJHOE
coefiMHeHHEe W OECIpOBOIHOE CO-
eMHEeHHe Mo TexHoJaoruu Wi-Fi)

Microsoft Office
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