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1 Hesn v 3a7auM U3yYeHUs JUCUMILIHHBI (MOXYJISA)
1.1 Heab ocBOEHUS TUCHUILIHHBI
— W3y4YEHHUE TEOPETUUECKUX OCHOB XUMHUU MEPCIEKTUBHBIX HEOPTAaHUYECKUX BEIIECTB U MaTEPHAJIOB,
CIOCOOOB WX MOYYCHUS, U3YICHUS CBONCTB;
- U3YYCHHE NMPUHIIUIIOB MOAU(DUKAIIUN U TIPAKTUIECKOE IPUMEHEHUE TIEPCTICKTUBHBIX MaTEPHAIIOB.

1.2 3apaun JUCHUIIMHBI

pPaccMOTpPETh MPUHIUITBI TPOTEKAHUs TBEPAO(DA3HBIX PEAKIUH U CIOCOOOB IMOIYUYEHUS pas-
JIMYHBIX TBEPABIX MATEPUAJIOB U MTOKPHITHH;

chOopMHUPOBATh OCHOBHBIC TPEICTABICHUS O (PU3NYECKUX CBOMCTBAX PA3IUYHBIX TBEPIBIX
MaTEepUaIOB, OCOOCHHOCTSAX MX XUMHUYECKOHN MPUPOIBI, CTPYKTYPHI U IPUMECHECHUU.

1.3 MecTo AUCUMIIMHBI (MOXYJIS]) B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpaMMbl
JlaHHasi TUCHMIUIMHA OTHOCUTCS K 4acTH, (POPMUPYEMOH ydacTHMKaMH OOpa3oBaTEIbHBIX OT-
HomeHnud, broka 1 «ucuumiuuel (MoIyan)» y4eOHOrO IUIaHa U SBJSETCS ITUCHUIUIMHON M0 BBIOO-
py. 3HaHUsI, TPUOOPETEHHBIE NPU OCBOEHUHU KypCa, MOTYT OBbITh MCIIOJIb30BaHbl IPU PELICHUU pa3-
JUYHBIX 33124 CIIeIUATbHBIX XUMUYECKUX AUCIUILIINH, U APYTUX KYPCOB.

1.4 IlepevyeHb MJIAHMPYEMBbIX pPe3y/JbTATOB 00y4eHUSs N0 AMCHUILIHMHE (MOIYJI10), COOTHe-
CEHHBIX C IVIAHUPYEMBIMH Pe3yJibTaTaMU OCBOCHHS 00Pa30BaTEJIbHOM IPOrPAMMBI
W3y4eHne MaHHON y4eOHOW NWCIMILIMHBI HApPaBICHO Ha (HOpMHpOBAHHE y OOYYAIOIIUXCS

CJIEYIOIINX KOMIETCHIIUH!

KO,I[ 1 HAUMCHOBAHUE NHAMUKATOPaA
JOCTHIXKCHUA KOMIICTCHIITNN

Pe3ynbTaThl 00y4eHUs 1O TUCIUILTHHE

IIK-1. Cnocoben OCYHICCTBJIATh CTAHAAPTHBIC OIICPpAllUU IO MpCAjlaracMbIM MCETOAWKAM, HAIIPABJIICHHBIC HaA I1O-

JIYYCHUC U UCCIICJOBAHUC PA3JIMYHBIX COCAUHCHMI

Y MaTepuajoB

HIIK-1.1. OcymecTBasieT cTaHAApTHBIE OMepa-
LMY IO IpeajgaraeMblM METOAMKaM, HallpaBJICH-
HbIE Ha MOJIy4EHHE U HUCCIIEI0OBAaHUE XUMHUUYECKHUX
COEIMHEHUN PA3JIMYHON NPUPOJBl U MATEPUAIOB
Ha UX OCHOBE

3HaeT 0a30BbI€ U CHEIUAIBHBIE KCIIEPUMEHTAIBHBIE METO-
bl CUHTE3a COC}II/IHCHI/Iﬁ pa3J'II/I'-IHI)IX KJ1aCCOB

YMmeer mpemiarath aJeKBaTHBIC METOABI IMOJIYYCHUS IPHU
JU3aifHe MaTepHalloB C 3aJJaHHBIMU (DYHKIIMOHAIFHBIMHU Xa-
PaKTEepUCTHKAMHU

Bnaz[eeT HaBbIKAMU BBINOJIHEHUS 0a30BBIX onepauﬂﬁ oo
CHUHTE3Y M BBIJICJICHUIO BCUICCTB PA3JIMYHOTIO0 CTPOCHUA

HIIK-1.2. Bribupaer ontumainbHble JTabopaTop-
HbBIC MCTOJbI MOJYYCHUSA U UCCICAOBAHUA XUMU-
YECKUX COCJMHEHHN Pa3lHYHON MPUPOJBI U Ma-
TEPUAJIOB HAa UX OCHOBE

3HAET 0COOCHHOCTH MPOTCKaHUA MPOLECCCOB, UCIIOJIb3YyEMbBIX
B HCOPTaHNUYCCKOM CHUHTEC3€

yMEeT OCYILIECTBIISATh aHAJU3 B3aUMOCBSA3HM CTPYKTYpPBI HC-
MIOJIb3YEMBIX COCIMHEHHH C TMOJTydaeMBbIMH XapaKTepHCTH-
KaMH MaTepUaJIOB Ha X OCHOBE

BJIaACCT HaBBIKaMH Hoz[60pa Hanbolee yCHeuHoro ImyTu
CHHTE3a IeJICBOI MOJICKYJIbI MJIM KOMITO31TA

[TK-4. CnocoGeH nMporHo3upoBaTh CBOMCTBA BENIECTB U MAaTEPHAJIOB B 3aBUCHIMOCTH OT XUMHUYECKOTO CTPOCHUS U

OIIpEACIATH 001aCTH X BO3MOKHOT'O MMPUMEHCHUA

WIIK-4.1. IlporHo3mpyeT CBOMCTBAa XMMHYE-
CKHX COEJMHEHHWH W MaTepHajoB Ha OCHOBE JaH-
HBIX 00 X XUMHYECKOM CTPOCHHU

3HaeT oOmMEe 3aKOHOMEPHOCTH B W3MEHEHHH (YHK-
LIMOHAJIbHBIX XapaKTEPUCTHUK IIPU BAPbUPOBAHUU CTPYKTYPHI
1 cOCTaBa BEIECTB M MaTEpUaJIOB U3 HUX

YMeeT npoBOAUTh KAauEeCTBEHHYHO OLIEHKY CTPYKTYpbl U
CBOMCTB ()YHKIIMOHAJIEHBIX MaTEepUaIOB

BHaHCCT O6HII/IMI/I BOIIpOCaMM 3KCHEPUMCHTAJIbHBIX U 3KC-
NEPUMCHTAJIbHO-PACYCTHBIX METOAOB  HU3YUCHUSA (1)yHK'
IIMOHAJIbHOCTHU MaTCpUaJIoB

UIIK-4.2. Omnpenenser o0nacTu BO3-
MOXKHOIO TPUMEHEHHS  Pa3IM4HBIX COEIUHE-
HUII ¥ MaTepuaroB B 3aBUCHUMOCTH OT UX

3Haer oOmme BONMPOCH TpHUAIbl «QYyHKUMA-CTPYKTypa-

CBOMCTBOY

Vmeer MNPUMEHATH COBPEMCHHBIC IMMOAXOAbI K OIICHKE q)yHK-




Kon n nHanmenoBanue WHAWKaATOpa
JOCTHXCHHUS KOMIICTCHIINH

Pe3ynpTarhl 00ydeHus 10 JUCIUILTHHE

CBOICTB UM U3y4aeMbIX CUCTEM

Brnaneer merononorueil oueHKH (QYHKIMOHAIBHBIX Xapak-
TEPUCTHUK M3Y9aEMbIX CHCTEM

2. CTpyKTypa M colep:KaHue TUCHUILIMHBI
2.1 Pacnipenesienne TPya10EéMKOCTH IMCIUILJIMHBI 110 BUJAaM padoT
OO1mast Tpy10éMKOCTh TUCIMIUIMHBI cocTaBiisgeT 3 3aueTHbiX exuuui (108 yacom), ux pac-

MIpeACIICHNE 110 BUJIaM pabOT MPEJICTABICHO B TAOIHIIE

Buast padot Bcero ®dopma oOydeHus
4acoB OuHast
8
cemMecTp
(Jgachn)
KonrakTHas padora, B TOM 4ucJje:
AyIuTOpHBIE 3aHATHS (BCEro): 60 60
3aHATHS JEKIMOHHOTO THIIA 20 20
a00paTOPHBIC 3aHATHUS 40 40
MIPAKTHICCKHUE 3aHATHS
CEMHUHAPCKHUE 3aHATHI
HNuas koHTaKTHas padora:
Kontpons camocrosarensHoit pabotsr (KCP) 2 2
IIpomexyrounas arrecranus (UKP) 0.2 0.2
CamocTosiTeIbHAsi padoTa, B TOM YHCJIe: 45,8 45,8
OdopmiieHre 1a00paTOpHBIX padoT 12 12
CaMocTosATeNbHOE U3YUYEeHNE TEOPETHUECKOTO MaTepraia 15,1 15,1
CaMocToATENbHOE PELICHUE 3a1a4 6 6
[ToaroroBka K TeKyLieMy KOHTPOJIIO 12,7 12,7
KonrpoJs:
IToaroroBka K 3K3amMeHy - -
OOmmas TpynoemM- | yac. 108 108
KOCTh B TOM 4K CJie KOHTAKTHasi padora 62,2 62,2
3a4. en 3 3

2.2 ConepxaHue TUCUUILTUHBI

Pacnpenenenue Bu1oB yueOHON pabOThI U UX TPYJOEMKOCTHU IO pa3JieaM JAUCIUITUHBI.
Pa3nensl (TeMbl) TUCHUIUIMHBI, U3y4aeMble B 8 ceMecTpe (ouHas popma 00yUueHus)

KosmndecTBo yacos
Breaynu-
Ne HaumenoBanue pasnenos (Tem) AyRuTOpHas TOp}}IIaﬂ
Bcero pabota
pabora
J 113 JIP CPC

1 Bgenenue. Onpenesenne B3aNMOCBS3H «COCTaB-CTPYKTypa- 8 5 i i 6

' ($yHKIMS (CBOWCTBO)»
2. CenexTuBHBIE COPOCHTBHI 18 2 - 12 4
3. CuHTeTH4eCcKHe METaLIbl 6 2 - 4
4. BricokoTeMnepaTypHble CBEPXIPOBOAHUKH 2 2 - - -
5. HanokoMno3uTst 10 2 - 8 -
6. KBaHTOBBIE TOUKH 12 2 - 8 2
7. Oco0OeHHOCTH TUICHOK M HOKPBITHI 14 2 - 8 4




8. Buonnyeckue maTepuanbl 6 2 - - 4

9. 3D npuHTHHT 2 2 - - -

10. |Du3HKO-XUMHYECCKHE MPHUHIUIIBI CO3J[aHUS HOBBIX MAaTEPUAIIOB 13,1 2 - - 11,1
UTOI'O no pazoenram oucyuniurvl 20 40 33,1
Konrpons camocrositensHoi pabotsl (KCP) 2 - - - -
ITpomexyrounas arrecranus (MKP) 0.2 - - - -
IToaroroBka K TeKyieMy KOHTPOJIIO 12,7 - - - -
OO0m1ast TpyI0EMKOCTb IO JTUCIUTUIUHE 108 - - - -

[Tpumeuanue: JI — nexuuu, 113 — npaktuueckue 3ansatust / ceMunapsol, JIP — maboparopHsie 3aHsATHS,
CPC — camocrosTenbHas paboTa CTyIeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCHUILTHHBI
2.3.1 3aHaTHd JEeKIHUOHHOI0 THIIA

Ne HaumeHnoBanue paznena Conepxanme paszena (TeM) dopma TeKy1LEero
(Temsr) KOHTPOJIS
1. |Beenenme. Ompenenenne |B3anMocBs3p «cocTaB-cTpyKTypa-pyHKIms (cBoiicTBO)». Twimer|Dcce
B3aUMOCBSI3H «COCTaB- nepapxuil.
CTPYKTYypa-(QyHKIHs
(cBOHCTBO)»
2. |CenextuBHBIe copOeHTHI. |CHHTE3, CBOWCTBA, MpUMeHEHHE. Bekropsl pa3zsutusi Hampasie-|JIP1,2
HUSl.
3. |Cunrernueckue Metaiuibl |OOpaszoBanue nBoiiHbIX C-C cBsi3eil ¢ ucrnonbp3oBanueM meraio-|JIP3
OpPraHUYECKUX PEaKTHUBOB.
4. |BricoxoremneparypHble |CHuHTe3, cBOIicTBa, mpuMeHeHHe. BeKTophl pa3BuUTHs Hampasie-|YCTHBIH Ompoc, pe-
CBEPXIPOBOTHUKA aus. Anroputv USPEX Orasoga. IICHUE 33129
5. |HaHOKOMMO3HUTHI CunTe3, CBOWCTBa, NpHMEHEHHe. BekTopwsl pa3Butus Hampas-|JIP4
JICHUSL.
6. |KsanTOBBIC TOUKH CunTes, cBOWcTBa, NMpHMEHEHHE. BekTopwsl pa3ButHs Hampas-|P5
JICHUSL.
7. |OcobenHocTr iieHOK 1 |Da30BbIe XapaKTEPUCTUKH TUICHOK, CBOWCTBA, MpUMeHeHHe. Bek-|JIP6
HOKPBITHH TOPBI Pa3BUTHsI HAIIPABIICHUSI.
8. |bmonmueckne marepuansl |OOmMEe NPUHLIUIBI KOHCTPYHWPOBAaHUS, O0JACTH HpPUMEHEHHs,|YCTHBIH ompoc, pe-
(YHKIMOHAJIbHBIE OCOOSHHOCTH. [IeHHe 33/1a4
9. |3D npuHTHHT Marepuans! aist nedatd. [IpenmymiectBa u Hepoctatku. OrpaHu-|Y CTHEIH ompoc, pe-
YEHUsI TEXHOJIOTHH [IeHHe 33/1a4
10. |®Pu3NKO-XMMHUYECKHE [Mpuanmne! TanaHaeBa pemenue 3agad

MIPUHIIAIIBI CO3JITaHUS HO-
BBIX MaTepUaJOB

2.3.2 3aHATHS CEMHUHAPCKOr0 TUNA (MPAKTHYECKUe / CEeMUHAPCKHUE 3aHATHS/ 1abopa-
TOpPHBIE padoThI)

Ne HaumenoBanue pazgena TemaTuxa sansTHi/paboT ®dopma TeKyIero
(Tembl) KOHTPOJIS

1. |CenexrtuBHble copOeHTH. |JIP 1 «CHuHTE3 U XapaKTepHUCTHKH IIEHOTpaduTa Ortuer o JIP
JIP 2 «CuHTe3 ¥ NOBEPXHOCTHBIE XapAKTEPUCTUKHU CHITMKATEIIs»

2. |Cunternueckue Metamuisl |JIP 3 «BnusiHue ycnoBuil cuHTe3a nonuaHmwinHa Ha ero cnek-|Oruer o JIP
TpaJIbHBIE U 3JIEKTPOIPOBOISIIIIE CBOWCTBRAY

3. |HaHOKOMMO3UTHI JIP 4 «Ilony4yeHne u XapakTepu3alis HaHOHATIOTHUTEeH» Ortuer o JIP

4. |KBaHTOBBIE TOUKH JIP5 «BnusHME yCIOBHII CHHTE3a HEOpPraHMYeCKHMX KBaHTOBBIX |OTuer o JIP
TOUYEK HAa UX CHEKTPAIbHBIE XaPaKTEPHCTUKI

5. |Ocobennoctn meHok u  |JIP 6 «M3yuenue GapwepHoro sddexra HamosHEHHBIX MosmuMe-|OTtder o JIP

HOKPBITUI poB»

6. |3ammra pesynbraroB JIP |3amura cTyAEHTaMHU IKCIIEPUMEHTAIBHBIX Pe3ysibTaToB 1o oue-|JIP1-6, 3auer

HOYHBIM KPUTEPHUSIM

3amura taboparopHoii padotsl (JIP), kouTponsHas padora (KP).




2.3.3 [IpuMepHasi TeMaTHKA KYPCOBBIX padoT
KypcoBas paboTta He mpeycMOTpeHa yu4eOHbBIM IIIIAHOM.

2.3.3 IlpumepHasi TeMaTHKA KyPCOBbIX padoT
KypcoBas paboTta He mpeycMOTpeHa yu4eOHbBIM IIIIaHOM.

2.4 IlepeyeHb Y4eOHO-METOAUYECKOT0 OOecHeYeHUsl IJIA CAMOCTOSTENbHON PadoThl
o0yyaromuxcs Mo JUCHUNIUHE

[epeuenp y4eOHO-METONNYECKOTO 0OECTIEUEH S AUCIIMIUINHBI 110 BHIITOJIHEHHIO
Ne Bug CPC CaMOCTOSATENFHON paboOTHI

1 Odopmiierne maboparopusix |JlabopaTopHBIe MPaKTHKYMBI Kadenpsl o0mel n Heopranmdeckor xumuu u BT,

pabot BHPTyaJIbHBIE JTAOOpaTOpPHBIE pabOTHI
2 CamocTosaTenbHOE U3yUeHHE |DIeKTPOHHO-HH(OPMAIIOHHAsT CHCTeMa YHUBEpPCHUTETa, OMOIMOTEeKa YHHUBEPCH-
TEOPETHUYECKOro MaTepuaga |TeTa, HHPOPMAIMOHHBIC IEKTPOHHBIE pecypchl cetn «HTepHET»
3 CamocrostensHoe pemenne |1. Muxaiimua FO.A. CrienanbHbple TOTMMEPHBIE KOMITO3UIIHOHHBIE MAaTepHAIIBL. —
3a7a9 CII6.: Hayunsie ocHOBHI U TexHOMOTHH, 2008. — 660 C.

2. DIeKTPOHHO-UH(POPMAIMOHHAS CUCTEMa YHUBEpCHTETa, OMOINO-TeKa YHHBEP-
curteTa, MHPOPMAIIMOHHbIE JIEKTPOHHbBIE pecypchl ceTu «HTepHeT)

4 | IToaroroBka K TeKyuemy KoH- [MeToaudeckue peKOMEHIAlMU K OpraHM3allMy ayAWTOPHONH M BHEayIUTOPHOU
TPOIIO (caMocTOsITENBHOM) paboThl CTYINEHTOB: MeToandeckue ykazanus / coct. T.II.
Cropoxenko, T.b. [Tounnok, A.B. becranos, H.B. Jloza. — KpacHomap: Kyban-
ckuii roc. yH-T, 2018. - 89 c.

VYuebHO-MeToIu4ecKne MaTepuallbl JUIsl CAaMOCTOSTENIbHOW paboThl 00yYaroImuXcs U3 4ucia
WHBAJIUJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 370poBbsi (OB3) mpenocrasnsiorcs B popmax,
alalTUPOBAHHBIX K OFPAaHUYEHUSM UX 3I0POBbsI U BOCIIPUTUS UHPOPMALIUY:

Jlist mury ¢ HapyIIeHUsIMU 3pEHUS:

— B I1e4aTHOM (hopMe yBEIMUYEHHBIM HIPUDTOM,

— B popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B opme ayauocaiina,

— B nieyaTHoOM opme Ha si3bike bpaiins.

JUnist a1 ¢ HapyIIeHUsIMH CiTyXa:

— B IIe4aTHOU opme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

Jlist mun ¢ HapyIIeHUsIMH OIIOPHO-/IBUTaTENILHOTO arapara:

— B 1e4atHoi opme,

— B (hopMe JIEKTPOHHOT'O TIOKYMEHTA,

— B opme ayauodaiina.

JlanHbIil IepedyeHb MOKET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTUHI€HTa 00ydaro-
IIUXCS.

3. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH, IPMMEHsIeMble NPU OCBOEHUM AMCHMILUIMHBI (MOAY-
JIs1)

B xozie u3zyueHus AMCHUIUIMHBI TPEAYCMOTPEHO UCIOIb30BaHUE CIEIYIOUINX 00pa3oBaTeib-
HBIX TEXHOJIOTUM: JIEKIIUH, TaOOpaTOpHbIE 3aHATHUS, CAMOCTOATEIbHAs paboTa CTYAEHTOB.

B cootBerctBun ¢ TpeboBanuamMu @I'OC BO no HampaBieHUIo «XHUMUS» peaau3aiis KOM-
METEHTHOCTHOTO IMOJIX0/a MPeAYyCMaTPUBAET IIUPOKOE UCIOJIb30BaHUE B YUeOHOM Ipoliecce aKTHB-
HBIX U UHTEPAKTUBHBIX ()OPM MPOBEICHUS 3aHATHHA.

Heotwemiemoii cocTaBHOM 4acThbiO BHJIOB YUEOHBIX 3aHATUNA M OAHOM M3 BaXKHEHIIMX NpU
MOJITOTOBKE CTYJEHTOB SIBJIAETCS JIAOOPAaTOpHBIA NpakTUKyM. MIMEHHO J1ab0paTOpHBIA MPaKTUKYM
ITO3BOJISIET PEaIN30BaTh BOEJAMHO MOHSATHS «3HATh», «YMETh», «BIAJETh HABBIKAMU» IIPHU IIPOBEJIE-



HUU SKCIIEPUMEHTAJbHBIX uccienoBanuil. [Ipu mpumenennn npoOiaeMHOro moaxoia K padbore cTy-
JICHTOB CTAHOBHUTCS BO3MOXXHBIM PEIICHHUE CIEAYIOMIET0 KOMIUIEKCa 3a/1a4:

- (opMupoBaHHE y CTYJEHTOB 3HAHUSA M MOHUMaHUS (PU3HMUECKON CYIIHOCTH H3Yy4aeMbIX
MPOLIECCOB U SIBJICHUIA;

- pa3BUTHE CIIOCOOHOCTEH K TBOPUECKON UCCIIEI0BATEILCKOM padboTe;

- YMEHUE NPHUMEHSTh B MPAKTUKE HAYYHBIX HCCICAOBAHUN pa3iMyYHbIE SKCIIEPUMEHTAIIbHbIC
METOJIUKH,

- 3HaHHE OCHOB MOCTAaHOBKHU JKCIEPUMEHTOB C MPUMEHEHUEM Pa3IMYHOIO HCCIEI0BaTENb-
CKOT'0 000py10BaHUS.

JlJis MHBaNKUIOB M JIUI] C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3/10POBbsI YCTaHABIUBAETCS OCO-
ObIil IOPSIIOK OCBOEHUS YKa3aHHOM JAUCHUILTMHBL. B 00pa3oBarenbHOM HpoIecce UCTIONb3YIOTCS CO-
[[MATbHO-aKTUBHBIE U pe(IeKCUBHBIE METObI O0YUYEHHS, TEXHOJIOTUN COIMOKYIBTYPHON peadbuiu-
Tallkur € LCJIbIO OKAa3aHUA IMOMOIIU B YCTAHOBJICHHU MOJHOLICHHBIX MCKINYHOCTHBIX OTHOIIIEHUH C
JOPYTUMHU CTYJEHTaMH, CO3JaHUU KOM(OPTHOTO ICUXOJIOTHYECKOT0 KJIMMaTa B CTYIEHYECKOU Ipyn-
ne. Brlmeo3nauenHbsie 00pa3oBaTeNbHBIE TEXHOJOTHH NaloT Hauboiee 3((eKTUBHBIE pe3yabTaThl
OCBOCHUSA AUCHUIIIINHBI C HO3I/II_[I/H>'I aKTyalin3daliuu COACPKaHUA TCMbI 3aHATUA, BBIpaGOTKI/I mpoayK-
TUBHOTO MBIIUICHUS, TEPMUHOIIOTUYECKON IPAaMOTHOCTH M KOMIIETEHTHOCTH 00y4aeMOro B acHeKkTe
COHHaJIBHO'HaHpaBHGHHOﬁ IIO3nun 6y,[ly11I€FO crueguajmcra, 1 MOTUBalMM K HHUIUATUBHOMY M
TBOPUYECKOMY OCBOCHHIO YU€OHOT0 MaTepHaia.

I/IH(l)OpMaIII/IOHHI)Ie TCXHOJIOTHH, TPUMCHACMBIC ITPU U3YUCHUN OUCHUILJIMHBI: UCIIOJIb30BAHHUC
MH(OPMALIMOHHBIX PECYPCOB, JOCTYMHBIX B HH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceT WH-
TEpHET.

AnanTuBHbBIE 00pa30BaTeIbHbIE TEXHOJOTUU, MPUMEHSIEMbIC TPU M3YUYEHUU AUCHUUIUIMHBI —
AJIg AL € OTpaHUYCHHBIMHA BO3MOKHOCTAMU 310POBBA IPEAYCMOTPCHA OpraHu3anus KOHCYJII)TaIII/Iﬁ
C MCTIOJIb30BAaHUEM JJIEKTPOHHOM MOYTHL.

4. OueHo4YHbIe CPeACTBA /IJIsl TEKYIIEro KOHTPOJS yCIeBaeMOCTH U NMPOMEXKYTOYHOI aTTecTa-
18001

OrneHOYHBIE CPEACTBA NMPEAHA3HAUEHBI /I KOHTPOJIS U OLEHKH 00pa30BaTeIbHBIX JTOCTHXKE-
HUIl 00y4aromMXCsl, OCBOMBIIMUX MPOrpaMMy y4eOHOM qucHUILUINHBL «/lepcnekmusHble Heopeanuye-
CcKUe Mamepuansl CO CReYUaIbHbIMU QYHKYUAMUY.

O1neHoYHBIE CpeACTBa BKIIIOUAET KOHTPOJIbHBIE MaTEPHUAJIbI 1JISl IPOBE/ICHUS TEKYIIero KoH-
TpoJist B popMe 3aaHuil Ui CaMOCTOSTENILHOTO PELICHNUs, 3a/1a4 JJIsl pellieHUs] B ayTUTOPUU, KOH-
TPOJIBHBIX PabOT, KOHTPOJIbHBIX BOIIPOCOB K J1a00paTOpHBIM paboTaM, U MPOMEKYTOUHOH aTTecTa-
MM B popMe BONIPOCOB U 3a71ay K 3K3aMEHY.

CTpyKTypa OLIEHOYHBIX CPEICTB JJIsl TeKYlIeil i MPOMEKYTOYHOM aTTeCTallun

KOI[ 1 HAMMCHOBAHUEC HaumenoBanme OLCHOYHOT'O CPEACTBA

Ne PesynbraTel 00y4ueHus
HHAWKaTOpa . [IpomexxyTrounas

n/n (B cooTBeTcTBUH C 1I. 1.4) Texymwii KOHTPOJIb

(B cooTBeTcTBUH C 1. 1.4) aTTecTanus

3Haer 0a30Bble W crelnu- | 3amuTa 1abopaTopHbIX paboT

HIIK-1.1. OcymiecTBiseT | albHBIE HKCIEPUMEHTANb-

CTaHJapTHBIE ONEPAI[MM | HbIE METOJbI CHHTE3a CO-

0 TpeyIaraeMbIM METO- | €IMHEHMI Ppa3uuHbIX
1 | /MKaMm, HANPABIEHHbIE HA | KIACCOB

MOJTy4eHHE U UCCIIEN0Ba-
HHUE XUMHUYECKHUX COEU-
HEHWH pa3IUYHON Npu-
POJIbI U MAaTEPUANIOB Ha
UX OCHOBE

Ymeer mnpennarath ajek-
BaTHbIE METOAbl MOJyue-
HUS NIpU AU3aiiHe MaTepu-
QOB C 3aJlaHHBIMH (PYHK-
LIMOHAJIbHBIMHM XapaKTepu-
CTHKaMH

3amuTa 1a60paTOPHBIX padboT

Hrorosoe 3auer-
HOE 3aj7jaHue




BHaHCCT HaBblIKaMH BbI-
MmojaHeHus: 0a30BBIX OIle-
paunﬁ MO0 CHUHTE3Y U BbI-
JACJICHUIO BCLICCTB pas-
JIMIHOTO CTPOCHUSA

3amuTa 1ab0paTOpHBIX padboT

UIIK-1.2. Beibupaert or-
TUMAIbHBIC JTA00paTOp-
HBIE METO/IbI TIOJTyYEeHHUS
2 | W ucclenoBaHMS XUMHYe-
CKUX COeTMHEHHH pa3-
JIMYHOM NPUPOIBI U Ma-
TEepHaJoB Ha UX OCHOBE

3HaeT OCOOCHHOCTH TIPO-
TeKaHUs IIPOLECCOB, HC-
MOJIB3yeMbIX B HEOpraHu-
YEeCKOM CHHTE3e

3amuTa 1abopaTopHBIX padoT

YMEET OCYLIECTBIIATh aHa-
JU3 B3aMMOCBS3U CTPYK-
TypBl HCIOJB3YEMBIX CO-
€IMHEHUH C TO0Iy4aeMbIMU
XapaKTepUCTUKaMU MaTe-
pHAaJIOB HA X OCHOBE

3amura 1abopaTopHBIX padoT,
Occe

BJajiceT HABBIKAMH IO[-
Oopa Hambonee yCHEUIHO-
ro MyTH CHHTE3a LIENCBOMH
MOJICKYJIbI HJIH KOMIIO3UTa

3amauu U1l PEIICHUsSI B ayTH-
TOPHY;

3amaHus U1 CAaMOCTOSTEIIb-
HOTO PeIICHUS

Hrorosoe 3auer-
HOE 3aJlaHHe

UIIK-4.1. IIporHo3u-
pyeT  CBOMCTBAa XUMH-
3 YECKHUX COCIAUHCHHN U
MaTepHaJioB Ha OCHOBE
JAHHBIX 00 UX XUMHYe-
CKOM CTPOCHUHU

3Haer obuue 3aKOHOMEp-
HOCTH B M3MEHEHUH (YyHK-
LUOHAJBHBIX ~ XapaKTepH-
CTUK IpH BapbHPOBAHUU
CTPYKTYpPBI U COCTaBa Be-
IIECTB U MAaTepuasioB U3
HUX

3amura 1abopaTopHBIX padoT

Hrorosoe 3auet-
HOE€ 3aJlaHie

YMeer NpoOBOAUTH Kaue-
CTBEHHYIO OLICHKY CTPYK-
TYpbl W CBOWCTB (pyHKUH-
OHAJILHBIX MaTEpPHAIOB

3amayu 171 pelieHus B ayau-
TOpUHY,

3amaHus JIg CaMOCTOSTENb-
HOTO peLICHUsI

Bnageer obmmMmu Bompo-
CaMH HKCIEPUMEHTAIbHBIX
i 9KCIIEPUMEHTAIBHO-
pacYETHBIX METOJOB H3Y-

3amura 1abopaTopHBIX padoT,
3amauu U1l pelleHuUs B ayIH-
TOPHY;

3amaHus U1 CAMOCTOSITEIIb-

HIIK-4.2. Ompenernsi-

eT 0011aCTH BO3MOX-

4 HOIO IpPUMEHEHUs pas-
JUYHBIX COCTUHCHUH

W MarepHaioB B 3a-

BHCUMOCTH OT MX CBOHCTB

YeHUS (GyHK- | HOTO peleHus

IIMOHAJIBHOCTH Mmarepua-

JIOB

3Haer o0mme BOmpoCh | 3amuTa JabopaTopHbix padboT | MroroBoe 3auet-
TpHUaLbI «pyHKIHS- HOE 3aJlaHue

CTPYKTYpa-CBOMCTBO»

YMeeT NpUMEHSTh COBpE-
MEHHbIE MOJIXOJbl K OLIEH-
ke (yHKUMI u3ydaeMbIX
CHCTEM

3ammura 1abopaTOpHBIX padoT,
3amaHus JJ11 CaMOCTOSITENb-
HOTO pelenus, Jcce

Hrorosoe 3auer-
HOE 3aJaHNe

Brnageer  Mmeromosoruent
OLIEHKH (PYHKIMOHAIBHBIX
XapaKTepUCTHK  H3ydae-
MBIX CUCTEM

Occe, 3ammra 1a00paTOPHBIX
pabot

TunoBbie KOHTPOJIbHBbIC 32JAHUS MJIH HHbIE MATEPHAJIbI, HEOOXOANMBIE VIS OLlCHKH 3HAHMI,
YMEHHUIi, HABBIKOB U (MJIH) ONbITA AEATENbHOCTH, XapAKTEPHU3YIOIIMX ITaNnbl (POPMUPOBAHUSA

KOMIIETeHIHIi B MpoLecce 0CBOEHNUs 00pa30BaTe/IbHOI MPOrpaMMbl

Ilpumepnuvie memul 012 Hanucanus Icce

1. ITpoGieMbl B3aMOCBSI3bIBAHUS CTPYKTYPBI(COCTaBa) M PYHKIMOHAIBHOCTH MaTepHaa.
2. BrniusiHue orpaHMYE€HHOCTH COBPEMEHHOT0 3HaHUs Ha (DYHKIIMHU TOTy4aeMoro 00beKTa.
3. Uepapxust CTpyKTypbl BelllecTBa. BiusiHue Ha JeTepMUHUPOBAHHOCThH (PYHKIMI MaTepuaa.




Ilpumep 6onpocoe ycmnozo onpoca

BricokoTemneparyphbie cBepxnpoBognuku (BTCII).

CeepxnpoBoHuku | pona.

CeepxmnpoBoauuku |l pona.

[TuHHUHT.

Kputnyeckuii Tok.

Kputnueckoe cocrostnue BTCII.

OcHOBHBIE BUBI CBEPXIIPOBOASIINX MaTEPUAIIOB.

Mertoas! nonyuenns oo0beMHbix BTCII marepuanoB: TBepao(ha3HbIi CHHTE3, OPUEHTHPOBAH-
Hasl KpUCTAJUIM3ALUs U3 IIEPUTEKTUYECKOrO pacIllaBa.

Ob6nactu npaktuueckoro npumenenust BTCII-maTepuainos.

NGO~ wWNE

©

Ilpumepul 3a0anuit 013 camocmoamenbHo20 U KOHMPOAUPYEMO20 6bINOTHEHUA

OnuiyTe BO3MOKHBIE (bYHKI_II/IOHaJ'IBHHe CBOMCTBA MaTcpHajia Ha OCHOBC COCAMHCHUA ITPUBCACHHO-
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Kpumepuu oyenku npu 3aujume 1a60pamopusix padom

No MakcumanbHoe | [lonydennoe
/o Kpurepuii onieHnBanus KOJIMYECTBO konuuectBo | K, %
OaJIJIOB 1O KpH- OaytoB
TEPHUIO
1 | IlmanupoBaHue AeATEIHLHOCTH, PECYPCOB 10
2 | Kputnueckoe ocmbicienne HHGopMaIuu 15
3 | IlpoBenenue HaOIIOAEHNUS, DKCIIEPUMEHTA, 25
MCCIICIOBAaHMS WJIM MOJICIIMPOBAHUS
4 | OdbopmiieHHE pe3yaIbTaTOB, BEIBOJIOB 20
5 | CootBercTBHE TpeOOBAHUAM O(HOPMIICHUS 10
MMCBMEHHOTO TeKCTa (MMCbMEHHAst KOMMYHH-
KaIus)
6 | OTBeTH HAa BOIPOCHI 20

IIkana nepeBoaa 3HaYeHNUH KO3I(PPUIHEHTA YCIIEIIHOCTH
B TPAAUIMOHHYIO ATTECTALMOHHYIO OLIEHKY

3HaueHus1 KOOPHUIMCHTA YCIICITHOCTH TpanumoHHas aTTeCTallMOHHAS OI[EHKA
91-100 «OTIIMYHOY»/ «3a4TEHO)
74 -90 «XOPOMIOY/ «3aYTCHOY
61-73 «YJOBIETBOPUTEIBHOY/ «3aUTCHO
0,00 - 0,60 «HEYJIOBIICTBOPHUTEIBHOY/ «HE3aUTEHOY

JlaGopaTopHble pabOThl CYUTAIOTCS YCIIEITHO BBHIITOJHEHHBIMH B CIIy4ae MPeIOCTABICHUS OT-
gera (KypHaJia), BKJIIOYAIOIIETO0 TeMY, IeJb, XOA paOdOoThl, COOTBETCTBYIOIINE TAOJHUIIbI, TPaQUKu U
OTBETa HA TEOPETHUYECKHUE BOMPOCHI MO TeMe paboThl, a TAaKKE apryMEHTUPOBAHHOCTh M HAYYHOCTb
BBIBOJIOB U PE3YJIbTATOB NP MX JAUCKYCCHOHHOM 3aIuTe.

[Ikana oreHUBaHUSI - «3aYTEHO/ HE 3aU4TEHOY (3aMUCh B TAOOPATOPHOM KypHAJIe CTY/ICHTA).
«3auTeHo» 3a JTabopaToOpHYIO padOTy CTABUTCS B Cy4yae, €ClId OHA BBIIOJHEHA B MOJTHOM O0BEME C
COOJIIOJICHMEM HEOO0XOIMMON MOCIEeOBATEIbHOCTU ACUCTBUM M MpPaBUI TEXHUKH O€30MacCHOCTH.
[IpaBUIBHO M aKKypaTHO BBIIIOJIHEHBI BCE 3alUCH, TaOIMIIbI, PUCYHKH, TpapUKH, BEIYUCICHUS, TIpa-
BIWJIBHO MTPOAHATM3UPOBaHBI OMMOKH. [Ipy 3TOM 0OydaroniMcs IMoKa3aHo CBOOOHOE BIIaZieHUE Ma-
TepuaioM 1o aucuuiuivHe. «He 3auTeHO» cTaBUTCA B Cilydae, €CiM JOMYLIeHbI Oosee IByX IpyObIX
OIIMOOK B XOJI€ BHIIOJHEHUS U 0QOpMIIeHUs pabOThI, KOTOphle 00ydYaroluecss He MOTYT UCIPABUTH
Jake 1o TpeOOoBaHMIO MpenoaBaTeNs Wi padoTa He BIMOJIHEHA MOJIHOCThIO, TOTJ]a OHA BO3Bpallia-
eTcs Ha opabOoTKy M 3aTeM BHOBB CHAETCS HA IPOBEPKY MPETIOAABATEIO.

Hmocoeoe 3auemnoe 3aoanue

[IpennoxuTe Mo 0THOMY HOBOMY (HECYILIECTBYIOLIEMY MOKA) (PYHKIIMOHAIBHOMY MaTepuany (IycTb
BO3MOJKHOT'O Cyry00 aOCTpakTHO) MO KaKAOMY W3 MPHUBEIEHHBIX NMPUHLUIOB CO3/IaHUs aKaJeMHuKa
A.H. TananaeBa, a Takke T0NOJHUTE TAOIHUIy CBOMMH MPECTABIECHUSIMU O BO3MOXKHBIX MPUHIIUIIAX
U COIIOCTAaBbTE UM I10 OJHOMY MaTepHaiy.
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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 oueHnBanus pe3yabTaToB 00y4eHHUs

OneHka

KpI/ITCpI/II/I OLICHUBAHMUA 110 3K3aMCHY

«3auTeHO»
Bricokuii ypo-
BEHb «5»
(oTIMYHO)

BBICTABJISICTCSl CTYJICHTY, €CJIM OTBET MOJIHBIHN, IPAaBUIbHBIN, CAMOCTOS-
TEJbHBINA, MAaTEPHUA U3JI0KEH B ONPEACICHHOM JIOTHYSCKOM MOC/IeI0Ba-
TEIHHOCTH JIEMOHCTPUPYETCSI MHOTOCTOPOHHOCTH TIOJIXOJI0B, MHOT'0AC-
NEKTHOCTh OOCYXKACHHUsI TPOOJIEMbI, YMEHUE apryMEHTHUPOBATh COO-
CTBGHHYIO TO‘IKy 3pCHI/I$[, HaXOIUThb nyTH peHIeHI/Iﬂ IIO3HABATCJIIbHBIX
3aja4, yCTaHABIWBATh NMPUYUHHO-CIICACTBEHHBIC CBS3M MEXIY CTpOe-
HUEM, CBOMCTBAMH M TIPUMEHEHUEM BEIIECTB, B JIOTHIECKOM PaCCyKIe-
HUU U PEIIEHUM 3a/ladil HeT OMMOOK, 3a/a4ya pelleHa parioHaTbHBIM
CIocooom

«3auTeHo»

Cpennuii ypo-
BEHb «4»
(xopor10)

BBICTABIIIETCS CTYIEHTY, €CJIM OTBET IOJHBIN U NPaBUIIbHBINA Ha OCHOBE
W3Y4YEHHBIX TEOPHUH, MaTEpHaAJl U3JI0KEH B ONPENEIEHHON JIOTMYECKOU
MOCJIEeI0BATENBHOCTH, IPU ITOM JOMYCKAIOTCSl HECYIIECTBEHHbIE OLINO-
KM B OTBCTaX Ha TCOPECTUUCCKHE BOIIPOCHI WK B PCIICHHUU 3aa4H, KO-
TOPBIE CTYIEHT MOKET UCIPABUTh MO YKA3aHUIO MPENOoJaBaTels

«3a4yTeHoy

[Toporossiii
YPOBEHB «3»
(ynoBneTrBopu-
TEJIBHO)

BBICTABIIIETCS CTYAEHTY, €CJIM OTBET IOJHBIA, HO MPH ITOM JI0-
NylieHa CYIIeCTBEHHasl OIMOKa WM OTBET HEMNOJHbIM, HECBSI3HBIH, He
MPOSIBIISIIOTCA YMEHUS MPUMEHSTh TEOPETUUYECKUE 3HAHUS NP PEIICHUN
IPAaKTUYECKUX MPOoOIIEM;

- 3HaHUE MpeAMETa C 3aMETHBIMH IIPOOeIaMu, HETOYHOCTAMHU, HO
TaKUMH, KOTOPBIE HE CITYKaT MPEMsITCTBUEM I JaTbHEeHIIero ooyueHus

«He 3aureno»
MuHuMaIbHBIN
YPOBEHB «2»
(HeYIOBIIETBO-
PHUTEIHHO)

BBICTABIIIETCS, €CJIM OTBET OOHAPYKMBAET HE3HAHHE OCHOBHOTO COJIEP-
*aHus yueOHoro matepuana. CTyIeHT He CIOCOOEH pelInTh SK3aMeHa-
IIMOHHYIO 33/1a4y JIa)ke C TIOMOIIBIO MPENoAaBaTelis U IJIOXO BIAJeeT
TEOPETHYECKUM MaTepranioM (HAONIOAIOTCA CYIIECTBEHHBIE OIIMOKH
npu 00CYXJIeHUH 0a30BBIX MMOHATUH NpeIMETa).
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OneHoYHbIE CpeCTBA ISl MHBAIHIOB U JIUI] C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3JI0POBBSI
BBIOMPAIOTCS C YUETOM MX MHAWBUIAYAIBHBIX MCUXO(U3NIECKUX OCOOCHHOCTEH.

— IpU HEOOXOJMMOCTH MHBAJIHMIAM M JIUIAM C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBBSI
MIPEOCTABIISACTCS TOTIOJIHUTENILHOE BPEeMs ISl IIOATOTOBKM OTBETA HA SK3aMEHE;

— IpU TPOBEICHUU NPOLEAYPHl OICHUBAHUS PE3YJIHTATOB OOYYEHUS MHBAIMIOB U JIHIl C
OTpPaHUYEHHBIMH BO3MOKHOCTSMHU 3[I0POBbSI IPEIyCMAaTPUBACTCS HCIOJIb30BAHUE TEXHHUECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3U C UX MHIUBHIYAILHBIMH OCOOCHHOCTSIMH;

— IpHU HEOOXOIMMOCTH JUII O0YYAIOIIUXCS ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSMH 3/I0POBBSI U
MHBAJIMJIOB NPOLIEAYpa OLICHUBAHUS PE3YIbTATOB OOYUEHHS MO JUCHUIUIMHE MOXET IPOBOIUTHCS B
HECKOJIbKO JTAroB.

[Ipouenypa oueHHBaHUS PE3yabTaTOB OOYUCHHS WHBAJIUIOB M JIUI C OTPAaHUYCHHBIMH BO3-
MO>KHOCTSIMH 370POBBSI [0 TUCIUIINHE (MOJYIIIO) MPEeIyCMaTpUBaeT MPEAOCTaBIeHHE HH(OPMAIIH
B (popMax, aJaliTUPOBAHHBIX K OTPAaHMYCHUSIM UX 37J0POBBS U BOCHPUATHS HHOOPMALIUH:

Jist a1 ¢ HapyIIEHUSIMH 3PCHHS:

— B [IEYaTHOM (hopMe yBEITMUYECHHBIM MIPUPTOM,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

Jlnst I ¢ HapyIISHUSIMH CITyXa:

— B miedaTHoi opme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

Jist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapara:

— B [IeYaTHOU opme,

— B pOopMe AIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII nIepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBHCUMOCTH OT KOHTHHICHTA 00yYaro-
IIUXCSL.

5. llepevyenb y4eOHOI JIUTepPaTypbl, HHPOPMALMOHHBIX PECYPCOB U TE€XHOJIOTUH

1. TlonumepHble KOMIIO3UIIMOHHBIE MaTepuajbl: CTPYKTypa, cBoiicTBa, TexHoaorus/M.JI.Kepbep,
B.M.Bunorpanos, I'.C.I'onoBkus u 1p., mox pen. A.A.bepnuna. — CII6: IIpodeccus, 2008. —
560 c.

2. Muxaitmma 10.A. CnienpanbsHbIe MOTMMEPHBIE KOMITO3UIIMOHHBIE MaTepuansl. — CI10.: Hayunbie
OCHOBBI U TexHojoruu, 2008. — 660 c.

3. EmuceeB A.A., Jlykamma A.B. ®yHkimonansHbie HaHOMaTepuainsl / mox pen. KOl . TpeTrsikoBa.
— M.: ®usmataut, 2010. — 456 c.

4. Cy3naneB W.II. HanotexHomorus: (pU3nMKO-XUMHUSI HAHOKJIACTEPOB, HAHOCTPYKTYpP U HaHOMare-
puanos. M.: KomKnura, 2006. — 592 c.

5. Hanotexnomnoruu / mox pea. 0. J1. TpetbsikoBa.— M.: ®uszmatiur, 2008.-368 c.

6. I'yceB A.W. HanomaTepuaisl, CTpyKTYpbl, TexHOJIOTUHU. — M.: dusmarnut, 2009. — 416 c.

7. Annpeea A.B. OcHOBBI (U3UKO-XMMHU U TEXHOJOTUM KoMrio3uToB. M.: Panunorexnuka, 2001. —

182 c.

8. ®ucryns B.M. HoBbie MaTepuainsl. Cocrostaue, mpodiemsl, nepcnekTussl. M.: MUCHUC, 1995.

5.2. Ilepuoanyeckasi JuTepaTrypa

1. XKypHas1 npuKiIaqHON XUMHUH - POCCUMCKHAN HayYHBIN KypHAJ KypHAJIOM IIMPOKOrO Ipo-
¢una B obnactu npukiagHod xumuu, JXKIIX nmyOnukyer pe3ynbTaThl HCCIEIOBAHUN B Pa3iUYHbBIX
o0JacTaX XUMHUU U XUMHYECKON TEXHOJIOTUU B BHJE CTaTe U 0030pOB C YETKO BBIPAXKEHHBIM IpH-
KJIaIHBIM XapaKTEPOM.

2. Kypnan «XuMnyeckast TEXHOJIOTHUS»

- POCCHUICKUI HayYHBIH pElleH3UPYEeMBbIi MPOU3BOJACTBEHHBIN, HAYYHO-TEXHUUECKUH, HHPOP-
MalMOHHO-aHAJIMTUYECKUM U yueOHO-METOMYECKUH >KypHaa s paOOTHHUKOB MPOMBIILIEHHOCTH,
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HAy4YHO-HCCIIEIOBATEIbCKUX M MPOEKTHO-KOHCTPYKTOPCKUX HHCTUTYTOB, YYalllUXCSl CPEIHUX U
BBICIIUX Y4eOHBIX 3aBEICHUMN.

3. Kypnan «Tepputopun Hedreras»

— BeIyllee OTpaciieBOe M3JaHKue M0 00OPYAOBAHUIO M TEXHOJOTHSAM BKIIIOYAs 3aLIUTy MaTe-
PHAJIOB U MOBBIIICHNE JOJITOBEYHOCTH B HEPTETa30BOM KOMILJIEKCE.

5.3. UHTepHeT-pecypchl, B TOM YHCJIe COBpeMeHHbIe NMPodecCHOHATbHBIE 0a3bl JaHHBIX
U MH(GOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI

DeKTPOHHO-0MOMoTeuHbIe cuctembl (IBC):

1. ABC «IOPAMT» https://urait.ru/

2. 35C «YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAVH»

3. www.biblioclub.ru

4, 9BC «BOOK.ru» https://www.book.ru

5. 9BbC «ZNANIUM.COM» www.znanium.com

6. OBC «JIAHDB» https://e.lanbook.com

IIpodeccnonanbubie 6a3b1 JAHHBIX:
Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

XKypuansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas snexkrponnas 6udnuorexa (HOb) http://www.elibrary.ru/

ok~ D e

[TonHOTEKCTOBBIE apXUBBI BEAYIIUX 3aI1aJHBIX HAy4YHBIX )KypHAJIOB Ha Poccuiickoil miar-
dopme Hayunbix xypHaaoB HOMKOH http://archive.neicon.ru

6. HanmonanpHas snmekTpoHHas OuOIMOTEKA (JOCTYN K DJIEKTPOHHOM OMOIMOTEeKE IruccepTa-
it Poccwuiickoit rocynapcrsenHoi oudimoreku (PT'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 cBOOOaHOTO H0CTYNA:
1. AMepuKaHCKas aTeHTHas 0a3a MaHHbIX http://www.uspto.gov/patft/

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

3. Hudopmarmonnas cucrema "EnuHoe OKHO ocTyma K 00pa3oBaTesibHBIM pecypcam”
http://window.edu.ru/;

4. EnwnHas KOJUTEKITUS MUPPOBBIX 00pa3oBaTelbHBIX pecypcoB http://school-

collection.edu.ru/ .

CoOcTBeHHBIC YJICKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(popManuonHbie pecypebl Kyol'y:
1. Cpena MOIYIBHOTO TUHAMHYECKOTO 00y4deHus http://moodle.kubsu.ru
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2. ba3a yueOHbIX IIIaHOB, yueOHO-METOUUECKUX KOMIUIEKCOB, TyOIuKanuii 1 KoH(e-
pennuii http://mschool.kubsu.ru/

3. bubmmoreka nHGOPMAIIMOHHBIX pecypcoB Kadeapsl HHPOpMaIMOHHBIX 00pa3oBa-
TEJBHBIX TEXHOJOTHN http://mschool.kubsu.ru;

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

6. Meroauveckue yKa3aHus sl 00y4alOIUXCH 110 OCBOECHUIO JUCUMILIMHBI (MOXYJIS)

YcnemHoe wu3ydeHHE IUCHMIUIMHBI «llepCreKTHBHBIE HEOPraHWYECKHE MaTepuaibl Co
CHelHaTbHBIMU (QYHKIUSAMU» TpeOyeT OT CTYAEHTOB PEryJspHOrO MOCEUICHHS JEKUUH, a TaKxke
aKTUBHOM pabOThl Ha MPAKTHYECKUX 3aHATHUAX, BBIMOJHEHHS TECTOBBIX IPOBEPOUYHBIX padoT,
BBITIOJTHEHUSI W 3allUTHl JIaDOpaTOpPHBIX pabOT, O3HAKOMIIEHUS C OCHOBHOW M JOMOJHUTEIBbHOMI
PEKOMEHYEMOM JTUTEPATYPOU.

[Tpy MOATrOTOBKE K JIGKIIMOHHOMY 3aHATHIO CTYACHTAM PEKOMEHJIYeTCs:

1) mpocMOTpETh 3amucH MPEABIIYIIECH JEKIMH U BOCCTAHOBUTH B IMAMSATH paHee M3y4eHHBIN
MaTepua;

2) 6erio mpoCMOTPETh MaTEpHAIl MPEICTOSIICH JIEKIIUH, C IEJIbIO JYYIIero YCBOSHUS HOBOTO
MaTepuana,

3) caMOCTOSTENTHFHO MPOPadOTaTh OTAENIBHBIC (PPArMEHTHI TEMBI MPONLION JIEKIIUH, €CIIA ATO
He00X0IUMO.

[Ipr KOHCTEKTHPOBAHUM JIEKIIMOHHOTO MaTepuayia CTYIACHTAaM HYXXHO CTPEMHUTBCS KpPaTKo,
CXEMaTU4YHO, TIOCIENOBATEIbHO U JIOTMYHO (PUKCHUPOBATH OCHOBHBIE IIOJIOKEHHS, BBIBOJIBI,
0000mIeHNs ¥ POPMYITHPOBKH, HE MBITASICh 3aITUCATh BECh MPETIOIaBAEMbIi MATEPHUAJ CIIOBO B CJIOBO.

[Tpy MOATOTOBKE K JIAOOPATOPHOMY 3aHATHIO PEKOMEHIYeTCS:

1) BHUMAaTEIBHO W3YyYUTh MaTepuan IMpeacTosield padoTbl M COCTaBUTh IUIAH €€
BBITIOJTHEHHUS;

2) yAenuTh MOBBIILIEHHOE BHMMAHHUE 3KCIEPUMEHTAIbHBIM OCOOEHHOCTSIM IpPEICTOSIIEH
paboThI (MCHIOIB3YEMBIM PEAKTHBAM U 000PYIOBAHHIO, a TAKKE TEXHUKE PAa0OTHI C HUMH);

BrimonusaTe nabopaTopHyto paboTy HEOOXOAMMO aKKypaTHO M IOCIIEI0BATENBHO, OTpaxas
BCE €€ OCHOBHBIE ATalbl B Ja00OpaTOpHOM XKypHaie. [ ycnemHomn 3amuThl 1a0opaTopHoil paboTh
HEOO0XOAMMO TIIATENbHO M3Y4YHUTh JIEKIMOHHBIM M, €cIM 3TO HEO0O0XOAMMO, JOMOJHHUTEIbHBIH
TEOPETUYECKHI MaTepuai o TeMe padoThl, a TAK)KE MPABUIBHO 3aNIOJHUTH J1a00paTOPHBIN KypHal,
clieaB Bce HEOOXO0IMMBbIE pacueTsl U chOpMyTUpOBaB BBIBOJIBI 110 MPOJIEIaHHOMN padoTe.

[Tpy MOArOTOBKE 3a/1aHUs NPENoAaBaTess PeKOMEHYeTCs:

1) 03HAaKOMUTBCS C TE€MOHM, KOTOPOIl NMOCBAILIEHO 3aJaHMEe JUIsl BBIACHEHHS OOCYXIaeMOro
Kpyra BOIPOCOB;

2) nmopaboTaTh ¢ KOHCHEKTOM JIEKLUU M0 TE€ME, a TaKKe O3HAKOMHUTHCS C PEKOMEHIyeMon
nuTepaTypol u (Impu HEOOXOJAMMOCTH) JOTOJHUTEIHHBIMH HMCTOYHUKAMHU HH(POPMAIIMM B BHJIEC
NEepUOINYEeCKUX U31aHuil u IHTepHeT-pecypcos.

[Ipy BBIMOTHEHWH NPAKTUYECKON pabOTHI CTyJeHTaM HEOOXOAMMO OTMEYaTh T€ BOIPOCHI U
pa3zensl, KOTOpbIe BBI3BIBAIOT Y HUX 3aTPYAHEHHUSA. C ILENbI0 MOCIEAYIoUled KOHCYIbTalluU Yy
nperonaBatens. Kaxaplii CTYIEHT NIOMKEH CTPEMHTBCS AaKTHBHO paboTaTh Ha TPAKTHYECKUX
3aHATHUSAX U YCIIEUIHO BBITOIHATH TECTOBBIE IPOBEPOUYHBIE PAOOTHI.

CamocTtosTenbHas paboTa CTYACHTOB SIBJISIETCA OJHUM U3 dPPEKTUBHBIX CPEICTB Pa3BUTHS U
aKTUBU3AIMH TBOPUYECKOH JEATENbHOCTH CTYACHTOB. Ee MOXKHO paccMaTpuBaTh Kak IJIaBHBIN pe3epB
MOBBIIIEHUS Ka4eCcTBa MOATOTOBKH CIIEIUATNCTOB. METOA0I0rMUYECKYI0 OCHOBY CaMOCTOSITENbHOM
paboThl CTYJIEHTOB COCTaBJISIET JAEATEIbHOCTHBIA MOAXOJ, KOTOPBIH COCTOMT B TOM, YTO IIeNH
0o0y4YeHHs] OPHEHTUPOBAHBI Ha (POPMHUPOBAHNE YMEHHH pelIaTh TUTIOBBIE U HETHIIOBBIC 33/1a4H, T. €.
Ha peasibHble CUTYyalluH, II€ CTYACHTaM HaJ0 NPOSBUTH 3HAHWE KOHKPETHOM TUCIUIUIMHBI.
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B coBpemMeHHO# JsmTepaType BBIACISIOT JBa YPOBHS CaMOCTOSATEIbHOW pPabOTHI -
yIipaBiisieMasi IpernoaBaTeIeM CaMOCTOsATENIbHAS paboTa CTyJEHTOB 1 COOCTBEHHO CAMOCTOSITEIIbHAS
pabora.

VMeHHO mepBblil ypoBEHb Hanbosiee 3HAUUM, T.K. OH IPEAINOJaracT HaJU4HUe CIEHHaIbHBIX
METOAMYECKUX  YKa3aHUW IpernojaBarens, Ccleays KOTOPbIM  CTYyJEHT IpHOOpeTaer W
COBEpILICHCTBYET 3HAHUS, YMEHUS U HaBBIKH, HAKAIIJIMBAET OIBIT IPAKTUUYECKOH 1€ATEIbHOCTH.

B 3aBuCHMMOCTH OT 3TOr0O pa3IMyaroT TPU YPOBHS CaMOCTOATENbHOM paboThI:

PENPOAYKTUBHBIHN (TPEHUPOBOYHBIN);

PEKOHCTPYKTUBHBIN;

TBOPYECKHUH.

CamocrosiTenbHblE TPEHUPOBOYHbIE paOOTHI BBINOJIHAIOTCS IO 00pa3ly: pelleHHe 3ajad,
3arnonHeHue Talbiul, cxemM U T. A. llo3HaBaTenbHas MAEATEIBHOCTh CTYAEHTAa NPOSBISETCS B
y3HaBaHMM, OCMBICIECHUH, 3allOMUHaHMU. llenb Takoro poxa paboOT — 3aKpersieHue 3HaHWM,
(dbopmMHUpOBaHKE YMEHHIA, HABBIKOB.

B xoze camocTOATENbHBIX PEKOHCTPYKTUBHBIX PabOT MPOMCXOAMT NEPECTpOWKa pelleHui,
COCTAaBJIEHUE ILJIaHA, TE3UCOB, HA 3TOM YPOBHE MOI'YT M3Yy4aTbCs IEPBOMCTOYHHUKH, BBIOIHSITHCS
TUIIOBBIE U HETHUIIOBbIE pacueTHbIe 3a1aHus Llenb 3Toro Buga pabor — HAy4UTh CTYJIEHTOB OCHOBaM
CaMOCTOSITEJILHOTO IJIAHUPOBAHUS.

CamocrodTenbHas TBopueckast pabora TpedyeT aHanu3a npoOJIeMHOM CUTyaluu, MOJTyYeHUs
HOBOM mH(popManmu. CTyIEHT AODKEH CaMOCTOSITENIbHO MPOM3BECTH BBHIOOP CPEICTB U METOJIOB
pewenust. Llenp panHoro Buaa paboT — oOydyeHHE OCHOBAM TBOPUYECTBA, IEPCHEKTHUBHOIO
IJIAHUPOBAHUS, B COOTBETCTBUU C JIOTUKON OpraHU3allMi HayYHOT'O UCCIIEI0BAHUS.

B ocBoeHMM IMCUMIUIMHBI MHBAJIWJAMM M JIMIAMU C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3I0pOBbsI  OOJNIBIIOE 3HAUYEHHE WMEeT WHAWBUAyalbHas y4yeOHas pabora (KOHCYIbTallUU) —
JIONOJTHUTEIbHOE pa3bsiICHEHUE YUeOHOIro MaTepuania.

WunuBuayalbHble  KOHCYNbTAlMM IO  TPEAMETY  SBISAIOTCS  BaXHBIM  (DakTopowm,
CTMOCOOCTBYIOIIMM HWHAWBUIYAIN3alMd OOYYEeHUSI M YCTAHOBIICHHIO BOCIHTATEIBHOTO KOHTAKTa
MEXIy IpenojaBareieM U OOydalOUIMMCS MHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMU
BO3MO>KHOCTSIMU 3/J0POBbSI.

7. MaTepuajibHO-TeXHUYECKOe o0ecriedeHne 1o AUCHUIInHe (MOAYI10)

HaumeHnoBaHue CIICUaJIbHbIX I10- OCHaI_HeHHOCTI) CIICIIMaJIbHBIX I10- Hepe‘ICHL JIMIICH3UOHHOTO IIPO-
MEIICHUH MEIICHUH TPaMMHOTO 00ecTieueHus
VueGHbIe ayauTOpHH Ui ipoBene- | Meberb: yuebHas Mebenn Microsoft Windows;

HUS 3aHATUHN JIEKIIMOHHOTO TUTIA
Texuuueckue cpeacta ooyuenust: | Microsoft Office

9KpaH, MPOEKTOP, KOMIIBIOTEP

VueGHbIe ayauTOpHH Ui ipoBene- | Meberb: yuebHas Mebenn Microsoft Windows;

HUS 3aHATHH CEMHMHApPCKOro Tula,

IPYNMOBBIX ¥ HHIMBHIYATbHBIX Texuundeckue cpeactsa ooyuenust: | Microsoft Office

KOHCYJIbTallui, TEKyLero KOH-
. 3KpaH, IPOEKTOP, KOMIIBIOTED
TPOJIL U IPOMEXYTOUHOM arrecTa-

O

VYueOHble ayUMTOPHH IS TPOBEIE- MeGenb: yuebHas MeGeb Microsoft Windows;

HUs nTabopaTtopHbIX pabot. Jlabopa-

TOpHS  XMMHYECKOil TEXHOIOTHH Texuuueckue cpeacta ooydenus: | Microsoft Office

(ayn. 435C) .
MIEPEHOCHOE MYJIbTHUMEAUHHOE
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obopynoBanue (HOyTOYK, MPOCK-
TOp)

O6opynoBaHHe: CIeIHATA3APO-
BaHHas JabopaTopHas MeOenb
(cTomel, CTYINBS, MIKA(BI A peax-
THBOB ¥ 000PYIOBAaHHUS, BHITSKHBIC
mkadpl), CpeacTBa MOXKapHOH 0e3-
OIIaCHOCTH M OKa3aHUs IEPBOH Me-
JULIIHCKOM OMOIIHN, XUMHYIECKas
mocyna u 000pyI0BaHHE, BECHI
AQHAJMTHYECKHE U TEXHUYECKHE,
AIIEKTPUYECKHE HarpeBaTeIbHbIC
wmtky, pH mMetp «Okcnepr-001-
1», MydenbHas 1e4b, CYIIMIbHBIA
mkag, neHTpudyra nabopaTopHast
HEH-16, mukpockon MeTajuiorpa-
¢buueckuil «AIbTaMu», XUMHUUE-
CKHUE PEAKTHBBL.

VYueOHble ayUTOPHHU U1l KYPCOBO-
IO TNPOEKTUPOBaHUSA (BBIIOTHEHUS
KYPCOBBIX paboT)

Kypcoast paboTa He npesycMOTpeHa y4eOHbIM TUIaHOM.

st caMoCTOATENbHOM paboThl OO0yUYaroIUXCsl MPEayCMOTPEHbI MOMEUICHHS, YKOMIUIEKTO-
BaHHBIC CIICIUATM3UPOBAHHON MEOCIIbI0, OCHAIIEHHBIC KOMITBIOTEPHOW TEXHUKOW C BO3MOXHOCTBIO
noaKioueHus Kk cetu «MHTepHEeT» M 0bOecredeHneM AOCTyNa B AJIEKTPOHHYI0 WH(MOPMAIMOHHO-

O6pa3OBaTCJ'ILHy10 Cpeay YHUBEPCUTCTA.

HaunmeHoBaHue TOMENIEHUN 19
CaMOCTOATENEHOW PabOTH 00yYa-
IOLINXCS

OcHaIleHHOCTb MOMEILIEHUN I
CaMOCTOSATEITFHON paboTHI 00yYa-
IOIUXCS

HepequL JIMIICH3UOHHOT'O IPO-
TpaMMHOTO obecrieyeHus

TTomeuieHue i1t caMOCTOSATEIHLHOM
paboThI 00yJaromuxcs (IUTaTbHBIN
3an HayuHoii OMOIHOTEKN)

Meobenb: yuebHas mebenb

Kommnexr  cnenuanunsupoBaHHON

mebenu: KOMIBIOTEPHBIC CTOJIbI

O6opynoBaHue: KOMITBIOTEpHAs
TEXHHKa C TOJKJIIOYCHHEM K WH-
(dhopMarMoHHO-
KOMMYHMKalIMOHHOU cetu «HTep-
HEeT» M JOCTYIIOM B 3JIEKTPOHHYIO
HHPOPMALNOHHO-
o0pa3oBaTebHYIO cpelry o0pa3oBa-
TeIbHON BeO-

KaMmepbl, KOMMYHUKAIIHOHHOE 000-

OpraHuzanuu,

pyJoBaHue, obecreyrBaroliee Jo-
CTYIl K CETH MHTEPHET (IIPOBOHOE
Coe/IMHEeHHe W 0eCnpoBOJHOE CO-
enuHenue 1o rexnojorud Wi-Fi)

Microsoft Windows;

Microsoft Office

TloMenienne s caMOCTOSITEILHOM

Meb6enb: yueOHas Mebenb

Microsoft Windows;
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paboTeI oOygaromuxcs (aya.

431C)

Kommuiexkt  cnenmanu3upoBaHHOM
MeOeNr: KOMITBIOTEPHBIE CTOJBI

ObopynoBanue: KOMIBIOTEpHAS
TeXHHKa C IOJKITIOYEHHEM K HH-
(hopMaroHHO-

KOMMYHHUKaIIMOHHOH cetn «MHTep-
HET» W JOCTYIIOM B 3JIEKTPOHHYIO

HHPOPMALNOHHO-
00pa3oBaTeNBHYIO cpery o0pa3oBa-
TEIbHOM OpraHn3aIuH, BeO-

KaMepbl, KOMMYHHKAI[HOHHOEe 000-
pynoBaHue, obecreunBaroIee Jo-
CTYIl K CETH WHTEPHET (IPOBOHOE
COCIMHEHHE U OECIPOBOJHOE CO-
emuHeHue no texuonoruu Wi-Fi)

Microsoft Office
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