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1 He.]'[l/l U 3aja9Y1 UBYIYCHUS TUCHUIITUHDbI

1.1 esb MCUMILUINHBI

Xumus  (yHKIMOHAJIBHBIX  MaTEepPHAiOB - OJWH U3  Pa3lie]ioB  COBPEMEHHOTO
€CTECTBO3HAHMS, MPEJCTABIsACT COOOM pa3fes XUMHUHU, HU3YYAIONIMH B3aUMOCBS3h MEXIY
CTPYKTYPOM, COCTAaBOM M MX (DYHKIIMOHATHHBIMH CBOMCTBAMU BEIIECTB C YUETOM COBPEMEHHBIX
BO33peHUU. Llenpio n3yueHus: JTaHHON AUCUUILIUHBI SIBISETCS:

- OCBCIICHHE TEOPETUYCCKHX (U3UKO-XHMHUYSCKUX TIOJIXOJ0B K OIMHCAHHIO Pa3IUIHBIX
CBOMCTB TBepJ0(a3HBIX BEIIECTB U COCTUHEHHI U MAaTEPUAIOB HA KX OCHOBE;

- OCBCIIEHHE OCHOBHBIX THUIIOB MAaTE€pPUAJIOB B pa3pe3e uX (YHKIUOHATBHBIX
XapaKTEPUCTHUK, METOOB UX MOJYYCHHS M aHAJIN3a CBOMCTB;

- popMHpOBaHNE YMEHHI M HABBIKOB MPUMEHEHUS CTYJEHTAMU MOJTYYCHHBIX 3HAHHUMN NS
pernieHust mpo(ecCHOHABHBIX 3a/ad.

1.2 3apaum AMCUMIIMHBI

- (opMupoBaHHE CHCTEMHBIX MPEACTABICHUH O OCOOCHHOCTSX CTPOCHHUS U CBOMCTB

Pa3IUYHBIX TUTIOB (DYHKIIMOHAIBHBIX MaTePUAJIOB;

- hopMHUPOBAaHHE CUCTEMHBIX 3HAHWH, MMO3BOJISIONINX BIIAJIETh METOJaMU HAMPABIEHHOTO
MOJY4YCHHUsS] BEIIECTB, COCIMHEHWM W MaTepuajoB HAa WX OCHOBE B TOJUANCIECPCHOM,
MHUKPOKPHUCTALTNIECKOM COCTOSIHUH, B BUJIE€ TUICHOK U KOMITO3HUTOB;

- (hopMupoBaHUE 3HAHUM, TO3BOJISIONINX CTYIEHTY CaMOCTOSITEIIHPHO MPOBOJUTH TOUCK
HOBBIX MaTEPHAJIOB C 3aJJaHHBIMU CBOWCTBAMH M OPUEHTHUPOBATHCSA B COBPEMEHHBIX TCHICHITHSX
B DTOM 00JIaCTH.

1.3 MecTo nuciumJInHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTeibHON NMPorpaMmbl

Juctunmuaa b.1.B.04 «Xumus (QyHKIMOHAIBHBIX MaTEPHAIIOB» OTHOCHTCS K YacTH,
dhopmupyeMoil ydacTHUKaMH 0Opa3oBaTeabHbIX oTHOMmEHU bioka 1 "Iucrumimael (Moxynn)"
yueOHOro 1iaHa. B cooTBeTcTBUM ¢ pabo4yuM y4eOHBIM IJIAHOM JUCIUIUIMHA U3ydaeTcs B 2
Kypce MaructpaTrypbl. Bua npomMexyTouyHOW aTTecTaluu: 3a4er.

JUis v3ydeHus] MUCHUIUIMHBI «XUMHUS (DYHKIMOHATIBHBIX MaTepuanoB» HEOOXOIUMbI
3HAHMS MO TAaKUM AMCUUILIMHAM KaK KPHUCTaNIOXMMUS, KBAHTOBAs XMMHUsS, HEOpPraHU4ecKas U
opraHuyeckas Xumusi, pusmka.

Kypc HeoOxomum [uisi BBINOJHEHUS Hay4yHO-HCCIEAI0BATEIbCKUX padOT B paMKax
y4eOHOTro mpoliecca M MpPU BBIMOJIHEHUHM KYpCOBBIX M MAarucCTEpCKUX paldOT IO HaIPaBJICHUIO
«Heopranuueckast XUMUS U XUMHS KOOPIUHAIIMOHHBIX COSTUHEHUI.

1.4 TlepeyeHb MUIAHMPYEMBbIX Pe3yJbTATOB 00y4YeHHs MO AUCHHUILIMHE (MOIYJIO0),
COOTHECEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMU OCBOCHHUSI 00Pa30BaTeIbHOI MPOrpaMMbl

W3yuenne paHHOM y4yeOHOM JOUCUMIUIMHBI HampaBleHO Ha (QopMupoBaHUE Yy
oOyyaromuxcs CIeAYIOIMX KOMITETSHIIHH:

Kox n HaumeHOBaHME HHIMKATOPA Pe3ynbraTel 00ydeHwHs IO AUCIUTLTIHHE
JIOCTIDKEHUS KOMIIETEHIINHT

[IK-1. Hcnomb30BaTh COBPEMEHHBIE METOABI M MOJXOABI CHHTETHYECKOH OpraHWYeCKONH

KOOPAWHAIIMOHHON XVMUHN JUTS TIOTY9EHUS COSTUHCHUI U MaTepHajoB C 3aJJaHHBIMU
CBOICTBaMU
WIIK-1.1.BeiOupaer sKcrnepuMeHTaIbHbIE 1 3HaeT COBPEMEHHYIO KIacCH(PHUKAINIO (yHKINOHATHHBIX

PACUETHO- TEOPETUIECKHUE METOIBI PELIEHHUST MaTeprasios 1 €C MPUHIIAIIBL

VYmMmeer OPUMCHATH COBPEMCHHBIC MCTOAbI UCCIICAOBAHUS U

IIOCTaBJICHHOU 3aavu, UCTIOJIb3Y JOCTHKCHUA
CII0COOBI CHHTE3a JJI peHICHUA MATCPUATIOBEIYCCKUX

COBpGMeHHOﬁ XAMIYECKON HAYKH, U UCXOIA U3

3a1a4
UMEIOIIXCS, MATEPHANLHBIX, HH(OPMAIIOHHEIX Brnaneer HaBbIKaMH NPUMEHEHHS COBPEMEHHBIX KOHLEIHIA
1 BpEMEHHBIX PECYPCOB. U BO33PEHHUH, a TaKKe METOAOB XMMHUU B MPAKTHYECKON U

3KCHCpHM€HTaHLHOI71 pa60Te




KOZ[ 1 HAUMCHOBAHNEC UHAUKATOpa
JOCTHXKCHUSA KOMIICTCHIIUNU

P€3yJ'H)TaTI)I 06yq€HI/I$I 10 JUCHUILIINHE

WIIK-1.2. Vicnonme3yeT coBpeMeHHOE (H3HMKO-
XMMHUYECKOe 000pyJOBaHHE IJIsl HONyYeHUS U
WHTEPIPETALMA  JJOCTOBEPHBIX  PE3yIbTaTOB
HCCIIeJOBaHMs B BHIOPaHHOM 00N1acTh

XUMUH.

3Haer (1)PI3I/IKO'XI/IMI/I‘I€CKI/I€ MMPUHIUIIBI pa6OTI)I Ppa3IMIHbIX
HpI/I60pHI)IX METOOB U3YYCHUA CTPYKTYPBI U COCTaBa
MaTcpuaioB

YMECT MCIIOJIb30BATh CTaTUCTUYCCKUI armapar 4Jisd OLUCHKH
MpaBUJIbHOCTH MIPOBEACHHBIX H3MepeHHﬁ

BJIaJICET METOIOJIOTHEH OLEHKH MPAaBUILHOCTH MOIyIaeMbIX
pe3yabTaToB

[IK-2. CriocobeH BbIOMpaTh 000CHOBaHHBIE TIOAX OB K aHAIN3Y B3aUMOCBSI3U CTPYKTYPbI HHIUBHIYaTbHBIX
XUMHMYECKUX COSIUHEHUHN U KOMITO3UIMOHHBIX MAaTE€pHaNoB C UX CBOIICTBaMU

UIIK-2.1. BriOupaer 000CHOBaHHBIC MOIXO/BI
K aHaIM3y B3aHUMOCBS3H CTPYKTYPHI
WH/IUBUAYATBHBIX XUMHUCCKHX CO€IMHEHUI
Y KOMITO3UIIMOHHBIX MaTEPHAIOB C HX
CBOlCTBaMU

3HaeT OCHOBBI IJIaHUPOBAHUA SKCIICPUMCHTA

VMeeT uWCIonb30BaTh 3HAHHUS O COCTaBE, CTPYKTYpEC H

(DYHKIIMOHATBPHON ~ CITOCOOHOCTH ~ W3BECTHBIX  THIIOB
MaTepUAJIOB IS TOAYYCHHS CHUCTEM C  3aJaHHBIMH
CBOICTBaMU

Brameer pasmMYHBIMH - TOAXOMAMH  KOPPEJSIIIMOHHOTO

aHaJIn3a, B TOM 4HKCIe ¢ MpuMeHeHneM OBM

UTIK-2.2. IIporno3upyer CBOMCTBa
MEPCIIEKTUBHBIX COGJIPIHGHHFI U MaT€pUuajioB Ha
HUX OCHOBE HAa OCHOBAHHUM UX XMMHYECKOM

CTPYKTYpBI

3HaeT 0COOEHHOCTH XUMMYECKOro, (a3oBOro cocraBa M

CTPYKTYpBI MaTepHaJoB, BIIMSIIOIIIUE Ha UxX
Makpockonuueckne (QyHKUUM; (QyHKIUMOHANbHBIE (IO
THIIAaM)  CBOHCTBa  oOOycioBiMBamomme HX  chepbl
MPUMEHEHUS

YMeeT mporHo3upoBaTh (HU3MIECKO-XMMHUUICCKHE CBOMCTBA
U PEaKUUOHHYIO CIHOCOOHOCTh MAaTEpPHalOB Ha OCHOBE
3HaHUS MX XUMHYECKOro, ()a3oBOro COCTaBa, CTPYKTYpHI U
0CO0EHHOCTEH NPOSBICHIS TEX MM UHBIX CBOMCTB

Brnageer IIOHMMaHHuEM rpaHuIl NIPUMEHUMOCTH
COBPEMECHHBIX €CTCCTBEHHO-HAYIHBIX KOHIISIITUI

Pe3y.]'IBTaTI)I O6y‘ICHI/IH M0 AWCHUINIIMHE OJOCTUTAIOTCA B paMKaxX OCYHICCTBJICHUSA BCCX

BUIOB KOHTAaKTHOU WU
YTBEPKJICHHBIM Y4€OHBIM TJIAHOM.
NHIukaTopbl  TOCTHXKCHHS

CaMOCTOSITEIbHOW ~ PabOThI

KOMIIETEHINH

O6yanOH_II/IXC$I B COOTBCTCTBHH

cuuTarTcs  cHOpPMHUPOBAHHBIMU

AOCTHIKCHHUH COOTBETCTBYIOIIUX UM PE3YIHTAaTOB 06y‘leHI/IH.

2. CTpyKTYypa H coJep:KaHue U CHUIIIMHBI

2.1 PacnipenesieHue TPYyI10EMKOCTH JUCHUIIMHBI 110 BHAaM padoT

OOmiast TpyI0EMKOCTh AMCHHUILUIMHBI COCTaBiIsgeT 6 3adeTHhIX equumil (216 wacoB), ux
pacnpesesieHie 10 BUaM padoT MPEICTaBICHO B TaOIHIIE

Bunst pabot Bceero Dopma 00ydeHNs
4acoB OYHast
5
ceMecTp
(dacer)
KonTakTHasi pa6oTa, B TOM 4HcJe:
AyauTOpHBIE 3aHATHS (BCETO0): 42 42
3aHATHUSA JEKIIMOHHOrO THIIA 14 14
11a00paTOPHBIC 3aAHATHS 28 28
MPaKTHYECKUE 3aHATHS - -
CEMHHAPCKUE 3aHITHS - -
HWnas KOHTAKTHas padoTa:
Kontpomns camoctostensHol padotsl (KCP) - -
ITpomexyrounas arrecranus (MKP) 0.2 0.2
CamocTosiTeTbHasi padoTa, B TOM YHCJIE: 173,8 173,8
OdopmiteHre 1abopaTopHBIX paboT 64 64
CaMoCTOATENbHOE N3YIECHHE TEOPETHYECKOTO 64 64
Marepuaia

npu



CamocTosATenBHOE peleHne 3a1ad 24 24
IMoaroToBKa K TEKYLIEMY KOHTPOJIIO 21,8 21,8
Kontpoas:
IMoaroToBKa K 3K3aMeHy - .
Oomas yac. 216 216
TPYI0EMKOCTh B TOM 4HCJIe
KOHTAKTHAasi padora B2 o
3a4. e 6 6

2.2 Coaeprxanue TUCUUITUHBI
Pacnpenenenne BuaoB yueOHOM pabOTHI M KX TPYAOEMKOCTH IO pa3/ieiaM JUCIUTUINHBI.
Paznensr (TeMbI) AUCIUTUIMHBI, H3ydaeMble B 3 ceMecTpe (o4Has hopma 0O0ydeHHs)

KonudectBo yacos
AynutopHast Breayzur
Ne HaumenoBanue pa3enos (Tem) opHast
Bcero pabora
pabora
J 13 JIP CPC
[Tpu3HaKky B OCHOBE Pa3IUYHBIX COBPEMEHHBIX KiacCcH(pUKaImii
1. Mmarepuano. Hepemennsie GpyHaaMeHTalbHBIE 33241 TIPH 26 2 - - 24
HAaYYHOM ITI03HAaHHU CTPOEHUSI BEIIECTBA.
9 Turnel (byHKIlPIOIjEiJ’ILHLIX TBepA0(]a3HBIX MaTEPUAIIOB, CBS3b HX 168 12 08 128
CTPOEHYS U CBOKMCTB
UTOI O no pazdenam oucyuniunvl 194 | 14 - 28 152
Kontpoms camoctosTensHoi pabots! (KCP) - - - - -
[Tpomexyrounas arrecrauus (MKP) 0.2 - - - -
[ToaroroBka K TEKyIeMy KOHTPOJIO 21.8 | - - - -
OO01as TpyJOEMKOCTb 10 JUCHUIUTHHE 216 - - - -
2.3 ConepxaHue pa3iesoB (TeM) JUCHUNIHHBI
2.3.1 3aHATHA JIEKIMOHHOI0 THIIA
No HaumenoBanue pasgena Conepxanme pasziena (Teml) dopma TeKyIIero
(Temsbr) KOHTPOJIS

1. |IIpusHaku B ocHOBE YPOBHU OpraHN3allK BELIECTBA U B3aUMOCBS3b C €T0 Occe,

Ppa3IUYHBIX MakpocBoiicTBaMU. CoBpeMEHHBIE IIPEICTABIEHHS O CTPOeHUH | KOHTpOITbHbIE
COBPEMEHHBIX 1 pU3MKO-XUMHYECKUX (PaKTOpax, BIMSIONINX HA KOHEUHBIE  |BOIPOCHI
KITaccupuKanmi cBoiicTBa MaTepuanoB. COBpeMEHHBIE MIPOOIEMbI XUMHUH

MaTepHaoB. MaTepHaIoB

Hepewennsie

(yHIaMeHTaIbHBIE

3a[a4u¥ IPH HAYIHOM

TIO3HAHWHU CTPOCHUS

BEIIIECTBA.

2-7. | Tursl GYHKIMOHABHBIX | MaTepHaIbl ¢ 3JEKTPHIECKUMHE () YHKITHSIMH. Munn-
TBepA0(a3HBIX Marepuaiisl ¢ MarHUTHBIMA (DYHKIUSIMH. HCCIIE0BATENBCKAS
MaTepHaioB, CBA3b UX OnTryeckn aKTHBHBIC MATEPHAIIBL. paborta (keiic),
CTPOEHHMS U CBOMCTB Matepuaisl ¢ KaTaIUTHIECKAMHA (HyHKITASMI. KontponsHsle

XeMoceHcoprKa BOIPOCBI,

Matepuaisl ¢ OHOIOTHIECKAMU (PYHKITHSIMH.
Hanomarepuais! 1 Mx QyHKIIMOHAIBHOCTD

Pemenne 3agau




2.3.2 3aHATHA CEMUHAPCKOro TUNA (MPAaKTHYeCKUEe / CEeMUHAPCKUE 3aHATHS/
JadopaTopHbie padoThl)

No HaunmenoBanue paznena Temaruia sansHit/pabor dopma TeKyILero
(Temsbr) KOHTpPOJIA
2-7. Keiic Nel (I'pymmoBasi MuHH-HcclienoBartenbckas padora)|JIP1 Bompock! k
Tunel pyHKIMOHATBHEIX |«IloMydeHne AIeKTPOIPOBOASIIEr0 BOZOCTOWKOTO OpPraHo- pabore
TBepAO]a3HBIX HEOPraHUYECKOr 0 KOMIIO3UTa» JIP2 Bomnpocs! k
MaTEpHAJIOB, CBS3b X pabore
CTPOEHHS U CBONCTB Kefic Ne2 (I'pymmoBasi MMHH-HCCIIENOBATENbCKas paboTa) -
«Pa3paboTka crocoba COpOIIMOHHON OYHCTKH BOJ TPU JIP3 Bompoch! K
JVKBHIALNH He(hTepa3InBOB) pabore
JIP4, Bompocs! k
Ketic Ne3 (I'pynmoBasi MHHH-HCCIIEIOBATENIbCKasi paboTa) paGote
«Pa3paboTKa CEHCOPHOT0 BIar0O4yBCTBUTEIBHOTO MaTepHaa JIP5, Borpocht K
pabote
Ketic Ne4 (I'pynmoBasi MHHH-HCCIIEIOBATENIbCKasi paboTa) JIP6, Bompocs! K
«H3yuenune MEePCIIEKTUBHOCTH MPUMEHEHHUS HOBOTO pa6(;Te
HaHOCYJIb(Ua CBHHIIA B KAYECTBE MOITYIPOBOJHUKA) JIP7, Bompocs! K
Keiic Ne5 (I'pynmoBasi MuHH-HCCleoBaTelbckas pabora) %?SOTlgonpocm "
«ITomyyenne caM03aKMBIIIEMOTO 3aIUTHOTO MTOKPBITUS pa6c;Te
3amuTa KeiicoB 3ammra CTyIeHTaM1 Pe3yabTaToB 10 OLIEHOYHBIM KputepusaMm |[IpeseHranonHas
(npe3eHTanys) 3ammra keiicos 1-5,
3a4eT

2.3.3 lIpuMepHasi TeMaTHKa KYPCOBBIX padoT
KypcoBas paboTta He mpenycMOTpeHa y4eOHbIM TITaHOM.

2.4 TlepeyeHb y4eOHO-METOAUYECKOTO oDecredeH sl sl CAMOCTOSITEIbHOH padoThI
o0yyaromuxcs Mo JMCHHUIJIMHE

[epedeHp yaeOHO-METOJUIECKOT0 0OECIICUSHHUSI AUCITUILUIMHEI TI0
No Bun CPC BBITIOJTHEHHUIO CAMOCTOSITEIIBHON PabOThI

1 | Odopmnenue nadoparopHbix |JlabopaTopHble MPAaKTHKYMbI Kadeapbl oOlieil 1 HeOpraHU4eCKOH XUMUU U
pabot UBT, BupTyansHble TabOpaTOpPHBIE PabOTHI

2 | CamocrostensHoe u3ydenue [1. Tperbsiko F0.J1., Ilyrtases B.U., Beenenne B Xumuio TBepaodasHbIx
TEOpEeTUYECKOro MaTepraia (MaTepuaioB. YueOHoe nmocodue. M.: Hayka, 2006, - 402 c.

2. DneKTpoHHO-UH(OpPMAIMOHHAS CUCTeMa YHHUBEPCHUTETa, OMOIHOTEKa
YHHUBEpCHUTeTa, HHOOPMAIIMOHHBIE AJIEKTPOHHbIE pecypehl ceTr «HTepHeT»

3 | CamocrosrensHoe pelieHne |DIeKTPOHHO-UH(pOpMAIIMOHHAsT ~ CUCTeMa  YHHBEpCUTeTa,  OuOnmoreka

3a1a4 YHUBEpCHTETa, HHPOPMAIMOHHBIE JICKTPOHHBIE PEeCypChl ceTH «IHTepHET
4 IlogroroBka k TekymeMy |Meroandyeckue  pEeKOMEHNAIMM K  OpraHM3alid  ayJUTOPHOW |
KOHTPOJIIO BHEAYIUTOPHOW (CaMOCTOSTETTFHONH) pa0OTHl CTYAEHTOB: METOTUYECKUE

ykaszauust / coct. T.II. Cropoxenko, T.b. Ilounnok, A.B. becmanos, H.B.
Jloza. — Kpacnopap: Kybanckwuii roc. yu-t, 2018. - 89 c.

VY4uebHO-MeToinYecKre MaTepualibl sl CaMOCTOSTENIbHOW paboThl OOyYaroUIMXcs U3
qHcia MHBAJIMJIOB U JIUL C OTPaHUYEHHBIMHM BO3MOXKHOCTSAMHU 3710poBbs (OB3) mpenocrasistores
B (hopMax, alaiTUPOBAHHBIX K OTPAaHUYECHUSM UX 30POBbs U BOCHPUATHS HHPOPMALIUU:

JUid nu1 ¢ HapyIIEeHUsIMU 3pEHMUS:

— B [I€YaTHOU (hopMe yBETUUEHHBIM HIPH(PTOM,

— B (hopMe 37EKTPOHHOTO JOKYMEHTA,

— B opme ayanodaiina,

— B rie4aTtHOM (hopme Ha si3bIke Bpaitns.

JUig U1 ¢ HapyIIEHUsAMHU CITyXa:

— B [le4aTHOHU popme,



— B (hopMe IEKTPOHHOTO JIOKYMEHTA.

Jlist mn ¢ HapyIIEeHUSAMHU OIIOPHO-ABUIaTENILHOIO anapara:

— B meyaTHoi hopme,

— B (hopMe 3JIEKTPOHHOTO JJOKYMEHTA,

— B opme aynuodaiina.

I[aHHI)II\/JI MEPEUCHb MOXKET OBITH KOHKPETHU3UPOBAH B 3aBUCUMOCTU OT KOHTHHI'CHTA
00yJaromuxcs.

3. Oo0pa3oBaTe/ibHbIe TEXHOJOTMH, NMPUMeHsieMble TNPH OCBOEHHUH IUCHMIJIHHBI
(MoayJis1)

B Xozme wu3ydyeHHs JUCLHUMIUIMHBI HIPEIyCMOTPEHO HCHOJIb30BAHUE  CIIECAYIOLIUX
00pa30BaTeNIbHBIX TEXHOJOTHM: JIeKIIMH, JaOOpaTOpHBIE 3aHATHS, CAMOCTOSATEIbHas paboTta
CTYICHTOB.

B cootBerctBun ¢ tpedoBanusmMu ®I'OC BO no HampaBieHHio «XuUMUS» peanu3anus
KOMIIETEHTHOCTHOTO MOJX0/1a MPeAyCMaTpUBaeT HIMPOKOE UCIOIb30BaHHE B y4€OHOM Ipolecce
AKTUBHBIX U UHTEPAKTUBHBIX (DOPM MIPOBEICHUS 3aHATHUH.

HeoTbemnemoll cocTaBHOM 4YacThIO BUJOB YYEOHBIX 3aHATUM W OJHOW M3 Ba)KHEHIINX
IpU TOJTOTOBKE CTYACHTOB SBISETCA J1a0OpaTOpHbIM mpakTukyMm. VMmeHHO mabopaTopHbIit
MIPaKTUKYM MO3BOJISIET peain30BaTh BOSINHO MOHATHUS «3HATHY», KYMEThY, «BJIaJI€Th HABBIKAMM
IpU TPOBEICHUH HKCIEPUMEHTaJIbHBIX uccienoBanuil. Ilpu npuMeHneHuun npobdIEMHOTO
noaxoja K paboTe CTYIEHTOB CTAHOBHUTCS BO3MOXKHBIM pEIICHHE CIEAYIOUIEro KOMIUIeKca
3ajau:

- hopMUpOBaHUE Y CTYJACHTOB 3HAHUS U MOHUMAaHUs (U3NYECKON CYITHOCTU U3y4aeMbIX
MPOIECCOB U SIBJIICHUI;

- pa3BUTHE CITIOCOOHOCTEHN K TBOPUECKOM UCCIEA0BATEIbCKOM padoTe;

- yYMEHME IpUMEHATb B MPAKTHUKE HAYYHBIX  HUCCICIOBAaHMM  pas3jinyHbIE
IKCIIEPUMEHTAIbHbBIE METOIUKHY;

- 3HaHWE OCHOB IIOCTAHOBKHM JKCIIEPUMEHTOB C IPUMEHEHUEM DPA3JINYHOIO
HCCIIEI0BATENILCKOTO 000PYI0BAHHUS.

JUis MHBaNMAOB M JIML C OrPAaHUYEHHBIMM BO3MOXHOCTSIMU  310POBBS
YCTAQHaBJIMBAETCSI OCOOBIA MOPSJIOK OCBOEHUS YKa3aHHOW AucUUIUIMHBL B oOpa3oBaresnbHOM
Ipolecce MCIOJIb3YIOTCS  COLIMANbHO-aKTUBHBIE M pe(IeKCUBHbIE METOJbl OOydeHus,
TEXHOJIOTUU COLIMOKYJIBTYPHOM peabUIMTaluU C LENbI0 OKa3aHWs IOMOILIM B YCTaHOBICHWUU
MIOJIHOLEHHBIX MEXJIMYHOCTHBIX OTHOILEHUM C JPYrUMM CTYAEHTAMH, CO3JaHUU KOM(POPTHOTO
IICUXOJIOTUYECKOr0 KJIMMaTa B CTyIEHYecKoW rpynne. Belmeo3HaueHHble 00Opa3oBaTellbHbIE
TEXHOJIOTUU JAaloT HauOosiee 3((eKTUBHBIE PE3ysIbTaThl OCBOEHHS IUCLMIUIMHBI C IMO3ULMNA
aKTyalM3allud  COJEpXKaHWsl TEeMbl 3aHSATHUSA, BBIPAOOTKM MPOAYKTHBHOI'O  MBIIIICHUS,
TEPMUHOJIOTUYECKON I'PaMOTHOCTH M KOMIETEHTHOCTH 00y4aeMOro B acHeKTe COLMAIbHO-
HaNpaBiICHHOM NO3MLUU OyAyIIEero CHEeUUaINCTa, M MOTUBAlMM K WHUIMATUBHOMY MU
TBOPYECKOMY OCBOEHHIO YU€OHOTO MaTepHaa.

WudpopmallMOHHbIE  TEXHOJIOTUHM, NPUMEHsEMble @pU HM3YyYEHUU  JTUCLMILIMHBIL
UCMOJb30BaHUE  MH(POPMALMOHHBIX  pPECypcoB,  JOCTYHNHBIX B  HMH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu MHTepHeT.

AnantuBHbIe 00pa3oBaTeIbHbIE TEXHOIOTUH, IPUMEHSIEMbIE TPU U3YYEHUH JUCIUILTUHbI
— Uil JMI C OrPaHUYEHHBIMH BO3MOJKHOCTSMH 3JI0pOBbSl IPEAYCMOTpPEHA OpraHU3alus
KOHCYJIbTAIMM C UCIIOJIb30BAHUEM JJIEKTPOHHON MOYTHI.

4. OueHo4yHble CpeACTBAa I TeKyLero KOHTPOJIS YCINeBaeMOCTH M
NPOMEKYTOYHOM aTTecTaluu



OneHovHbIE CpeACTBA MpeIHa3HAUYEHBI JJIsI KOHTPOJS W OIGHKH 00pa3oBaTEIbHBIX
JIOCTIDKEHUH  OOyJaroluxcsi, OCBOMBIIMX MpOrpamMMy YUeOHOW JTUCHMIUIMHBI  «Xumus
DYHKYUOHANLHBIX MAMEPUATIOB.

OneHouHble CpeACTBa BKIIOYAET KOHTPOJIbHBIE MaTepHallbl JJIs [IPOBEIEHUS TEKYIIero
KOHTpPOJs B (GopMe 3aJaHuil [Uii CaMOCTOSATENBHOTO pEUIeHMs, 3afay JUlsl pelieHUs B
ayIUTOPUHU, KOHTPOJBHBIX pabOT, KOHTPOJIbHBIX BOMNPOCOB K JabOpaTopHbIM paboTaMm, U

NMPOMEKYTOYHOM aTTecTaluu B popMe BOIIPOCOB U 33/1a4 K SK3aMEHY.

KOZ[ 1 HAaUMCHOBAHNE MHAUKATOpa
JOCTHXXCHUA KOMIICTCHIIUN

P€3yJ'ILTaTLI O6y‘{€HI/IH 10 JUCHUIIIIMHE

[IK-1. Hcmomp30BaTh COBPEMCHHBIC METOABI H
KOOPJMHAIIMOHHOM XUMUH
CBOMCTBaAMH

JJTA TOTYUCHUSA COQJII/IHeHI/Iﬁ

OJAXO/AbI CHHTETHUYECKOI Opl"aHPI‘-IeCKOﬁPI
1 MaTcpuaioB C 3aJaHHBIMH

WIIK-1.1.BeiOupaer skcriepiMeHTaNbHBIE U
pacueTHO- TEOPETHUECKUE METO bl PEIICHHS
MIOCTaBJICHHOMN 3aJ]aui, UCTIONIb3Ys TOCTHKEHUS
COBPEMEHHOM XMMUYECKOM HAyKH, U UCXOAS U3
UMEIOIINXCS, MaTepUaIbHbIX, THHOPMAIIMOHHBIX
U BPEMEHHBIX PECYPCOB.

3HaeT COBPEMEHHYIO KIAaCCU(PHKAIUIO (YHKIMOHAIBHBIX
MaTepHaJiOB U €€ PUHIIUIIBI

VYmMmeer MPUMEHATH COBPEMEHHBIC METO/IbI UCCIICIOBAHUA U
CIIOCOOBI CHHTE3a JJId peHICHUA MaTEPUATTOBETYCCKUX
3ajga4

Brnaneer HaBbIkaM¥ MPUMEHEHHUS! COBPEMEHHBIX KOHIISTIIIHIA
Y BO33PEHUM, a TaKK€ METO/0B XMMHUHU B MPAKTUYECKOW U
AKCTIEPUMEHTAIILHOM paboTe

UIIK-1.2. Ucnonp3yer coBpemeHHOE (U3UKO-
XMMHUYECKOe 00OpYyJOBaHHE Uil MONYYEHHS U
UHTEpIpEeTalii  JOCTOBEPHBIX  Pe3yIbTaTOB
UCCIIeIOBaHuUs B BEIOpaHHOW 001acTH

XUMHH.

3HaeT PU3MKO-XUMHUYECKHE MPUHIUIBI pabOThI Pa3IHYHBIX
HPHOOPHBIX METOJOB U3YYEHUS CTPYKTYPHI M COCTaBa
MaTEPHAIIOB

yMeeT HCIOIb30BaTh CTATUCTHYECKUH ammapaT JUIsl OLIEHKU
MPaBUJIBHOCTH IIPOBEACHHBIX H3MEPEHUH

BJIaJI€EeT METOI0JIOT e OLIEHKH MTPAaBUILHOCTH MTOIy4aeMbIX
pe3yJIbTaToB

[IK-2. CriocobeH BbIOMpaTh 000CHOBaHHBIE TOIXO0/IbI K aHAJIN3Y B3aUMOCBSI3U CTPYKTYPbI HHIUBHYabHBIX
XMMHYECKHUX COSIUHEHUH 1 KOMIIO3ULIMOHHBIX MaTePHUAJIOB C UX CBOMCTBAMHU

WIIK-2.1. BeiOupaer 000CHOBaHHBIE TTOIXOJIBI
K aHAJIN3y B3aUMOCBS3U CTPYKTYPHI
HMHIUBUAYAIbHBIX XUMHYECKIX COEIMHEHUIH
Y KOMITO3MIIMOHHBIX MaTEPHUAIOB C HX
CBOMCTBaAMH

3HaeT OCHOBBI TUTAaHUPOBAHUS OKCIIEPUMCEHTA

YMeeT HCHONB30BaTh 3HAHUS O COCTaBE, CTPYKType H

(YHKIIMOHABHOW ~ CIOCOOHOCTHM ~ U3BECTHBIX  THUIIOB
MaTepHaloB I MMOTYYCHHUS CUCTEM C 3aJaHHBIMH
CBOMCTBAMH

Bmageer pa3nuYHBIMEM  TOXXOOAMH  KOPPETSILIUOHHOTO

aHaJIM3a, B TOM YHKCIIe ¢ mpuMeHenneM DBM

UIIK-2.2. [Iporuosupyer CBOifcTBa
MEPCIEKTUBHBIX COSIMHCHHN M MATEPHAIIOB HA
UX OCHOBE Ha OCHOBAHHH UX XMMUYCCKOM

CTPYKTYpBI

3HaeT OCOOEHHOCTH XHUMHYECKOro, (a3oBOro coCTaBa M

CTPYKTYpBI MaTepHaoB, BIIMSIOLINE Ha ux
MaKpockonuueckne (QyHKIUK, (YHKIHOHAIBHBIE (IO
TUMaM)  CBOWCTBA  OOYCHOBIMBAaIOIIME HX  Cdepsl
IpUMEHEHHUS

YMeer mporHo3upoBath (PU3MIECKO-XUMUYECKHE CBOHCTBA
Y PEaKIMOHHYIO CIIOCOOHOCTh MaTEPUaJIOB Ha OCHOBE
3HAHUS MX XHUMHYECKOro, ()a3oBOrO COCTaBa, CTPYKTYPHI U
0COOEHHOCTEH MPOSIBIICHNS] TEX WM WHBIX CBOHCTB

BJ'Ia,IICCT IIOHMMaHHuEM TpaHUIL IIPUMEHUMOCTH
COBPEMECHHBIX €CTCCTBEHHO-HAYIHBIX KOHLIeHLII/Iﬁ

CTpPYKTYypa OIEHOYHBIX CPEJCTB VISl TEKYIIeld U IPOMEKYTOYHOH aTTecTaluu

Konx n HanmeHnoBanue
WHAWKaTOpa

Pe3ynbraTel 00y4eHus

HaunMeHoBaHMe OIIEHOUHOTO CPEJICTBA

[Ipomexyrounas

(B cooTBercTBHH C 1. 1.4)

(B cootBeTcTBHH C 1. 1.4)

Tekylmuii KOHTPOJIb

aTTecTalns

WIIK-1.1.Beibupaer 3Haer COBPEMEHHYIO | 3aIlinTa MHHH- HTorosslii TecT B
SKCHEPUMEHTAIIBHBIE U KITacCU(PHKAIIIO HCCIIeI0BATENILCKUX paboT 5-M ceMecTpe,
1 pacueTHo- (yHKIIMOHATBHBIX Bonpoc Ha
TEOPETUYECKHE METOABl | MaTEpHATIOB u ee 9K3aMeHe B 6-M
pelleHys IOCTaBICHHON | MPHHIUIBI CEMECTpe




3a1a4u, UCTIONb3YS
JIOCTHKEHHS
COBPEMEHHOM
XUMUYECKON HayKH, U
HUCXOJIS U3 UMEIOIINXCS,
MaTepHalIbHBIX,
WH(POPMAIMOHHBIX U
BPEMEHHBIX PECYPCOB.

YmMmeer MPUMEHSTH | 3alluTa MUHH- -
COBpEMEHHbBIE METOJIbI | MCCIEeNOBATeNbCKUX PaboT
HCCIIEI0OBAaHUS U CIIOCOOBI

CHHTE3a ISl  PpeIIeHUs

MaTepHaIOBEJUECKUX

3aja4

Bnagneer HaBbIKaMH | 3alluTa MUHH- -
MPUMEHEHHUS HCCIIeI0BATEeNILCKUX PadoT,

COBPCMCHHBIX KOHIIeHIII/Iﬁ

Pedepar,

U BO33peHHH, a Takxke | KoHTpombHBIE BOIPOCH
METOJI0B XUMHUHU B
MIPaKTHYECKON 51
SKCIIEPUMEHTAILHOM
pabote
WIK-1.2. Ucnons3yer | 3HAeT ¢buzuKo- | 3amura MUHHU- Hrorosslii TecT B
XMUMHYECKHE TPHHIIMIIBI | MCCIEI0BATEIbCKUX padboT -M CeM
COBpEeMEeHHOe (pHU3HKO- eckue PHHL A p 5-M cemecTpe,
paboTbI Pa3IMuHbIX Bormpoc Ha
XHUMHYECKOe
npUOOPHBIX METOJI0B 9K3aMeHe B 6-M
obopynoBanHe s M3yYeHHs CTPYKTYphI U ceMecTpe
HOJIy9CHU U COCTaBa MaTepuajoB
HHTEpHIpCTallun ymeer HUCII0JIB30BAaTh 3aHH/ITa MHUHH-
JIOCTOBEPHBIX CTAQTUCTUYECKUI amnmapar | MCCIeI0BaTeIbCKUX PaboT
pe3yiIbTaToB IS OLICHKH | 3ajaHus IS
MPaBUIILHOCTH CaMOCTOSITEIILHOTO PEIICHNUS
HCClIeIOBaHUS B .
o IMPOBEACHHBIX U3MCPCHUN
BBIOpaHHO# 00J1acTh =
BJaJeeT  METOJNOJIOTHei 3amaua Ha
XUMHUH. OLIEHKU NPaBUILHOCTH | 3alluTa MUHH- JK3aMeHe B 6-M
MOJTy9IaeMbIX PE3YJIbTATOB | MCCIENOBATEIBCKUX PadOT ceMecTpe
3Haer OCHOBBI | 3almra MUHH- Bomnpoc Ha
TUIAHUPOBAHUS UCCIIEI0BATENbCKUX padoT JK3aMeHe B 6-M
JKCIIEPUMEHTA ceMecTpe
Ywmeer WCTIONIb30BaTh | 3aJayul Ui peIIeHHs B Hrorosslii TeCT B
UIIK-2.1. Beibupaer Jlati I p
3HAHUS 0 COoCTaBe, | ayJIuTOPHH; 5-m cemectpe,
000CHOBaHHBIE MMOAXOIbI
 AHANMS CTpYKType " | 3amaHusa IS 3agaua Ha
M (yHKIIMOHATBHON CaMOCTOSITEJILHOTO PELICHUS], | dK3aMeHe B 6-M
B3aMMOCBSI3H CTPYKTYPBI
CIIOCOOHOCTH HM3BECTHBIX | 3alluTa MUHH- ceMecTpe
VHIIUBHYaJIbHBIX
TUIIOB MaTEepPHAJIIOB JUIsl | MCCIENOBaTEIbCKUX padboT
XUMHUYECKHX
. TIOJIYEHHUSI CHUCTEM C
COETMHEH U u .
3aJJaHHBIMU CBOMCTBAMU
KOMITO3MIIUOHHBIX v
Braneer pa3Nu4HBIMK | 3aluTa MUHU- Uroroselii Tect B
MaTEepHAJIOB C HX
CBONCTBAMEL MO/IXOIaMH UCCIeI0BaTENbCKUX padoT, 5-m cemectpe,
KOPPETSIHOHHOT O 3agaun Ui pelieHus B 3anaya Ha
aHaJK3a, B TOM YHCIIE C ayJUTOPHH; 9K3aMeHe B 6-M
npumMeHeHrneM OBM 3amaHus as ceMecTpe
CaMOCTOSITENILHOTO PEIICHUS,
3Haer OCOOEHHOCTH | 3ammra MUHHU- Bompoc Ha
XUMHYECKOro,  (pa3oBOro | MCCIeAOBAaTENBCKUX padoT, 9K3aMeHe B 6-M
COCTaBa U  CTPYKTYphI ceMecTpe
MaTepHaoB,  BIHSIOIINAE
Ha WX MaKpPOCKOITHYECKUE
UIIK-2.2. TIpornosupyetr | GyHKINM;
CBOHCTBa (hyHKIIMOHATBHBIE (o
MEPCIIEKTUBHBIX THIAM) CBOifcTBa
COCTMHEHHI U 00yCIOBIHMBAIOIINE ux
MaTepHaoB Ha UX cdepsl IpUMEHEHUS
OCHOBE Ha OCHOBAaHMHU HX | YMeET  MpPOrHO3MPOBATh | 3aqaHus Jyis Hrorosoe
XMMHYECKOH (u3MIECKO-XNMUUECKHE CaMOCTOSITENILHOTO PEeIIeHNS,, | TECTUPOBAHHE B 5-
CTPYKTYPBI CBOICTBa M peakIMOHHYK | Dcce M cemecTpe,
CIIOCOOHOCTh MaTepHajoB OK3aMeHAIIMOHHBIA

HAa OCHOBE 3HAHHSA WX
XUMHYECKOro, ($a3zoBoro
COCTaBa, CTPYKTYyphl U
0COOEHHOCTEH

OmyieT Ha 3K3aMeHe
B 6-M cemecTpe




MpOSIBIIEHUST  TeX WU
HHEBIX CBOMCTB

Braneer [MOHMMAaHHeM | Dcce, 3anmrTa MUHI- JK3aMeHaIIHOHHBIA
TPaHWIl  MPUMEHHMOCTH | MCCIEeJOBAaTeNbCKUX PaboT OuJIeT Ha JK3aMeHe
COBPEMEHHBIX B 6-M cemecTpe
€CTECTBCHHO-HAYYHBIX
KOHLIET LU

TunoBble KOHTPOJIbHBIE 3aJaHUS UJIH HHbIE€ MaT€puaJbl, H606X0)II/IMI>IQ AJIsi OICHKH
3HaHI/II7[, yMeHHﬁ, HAaBbIKOB " (I/IJ'II/I) ONbITA I€ATECILHOCTH, XaPAKTCPUIYIOLIUX ITAallbI
(l)OpMHpOBaHHﬂ KOMIIeTeHIINH B nmpouecce 0CBOCHUA 06pa30BaTeJ'[bH0i7[ IporpaMmal

Ilpumepnvie memot 014 nanucanus Icce

. [IpoGneMbl B3aUMOCBSI3bIBaHUS CTPYKTYpbI(cocTaBa) U (yHKIIMOHAJIBHOCTH MaTepuaa.
. BnusiHue orpaHn4eHHOCTH COBPEMEHHOTO 3HaHUs Ha (DYHKIIMU MOJTy4aeMoro 00beKTa.
. Mepapxus cTpyKTypbl BellecTBa. BiusiHue Ha 1eTepMUHUPOBAHHOCTh (PYHKIUN MaTepuania.

wWN -

IIpumMep KOHTPOJILHBIX BONIPOCOB K JieKIUU «MaTepuajibl ¢ KATAINTHYECKUMHU (PYHKIIMSAMI
1. Yem obOycrnoBieHa akTyaJIbHOCTh HAIIPABIEHUS KATAIMTHYECKUX TEXHOJIOTHI?
2. OcHOBHBIE NIPUYUHBI KaTaJIMTUYECKON aKTUBHOCTHU HEKOTOPBIX BGHICCTB?
3. OCHOBHBIC U3BECTHBIC KJIACCHI COCTMHEHHH, 00J1aIatoNie KaTaJuTHIECKONH aKTHBHOCTHIO?
4. Pons HOCHTENS B KaTaau3aTopax?
5. [IpenmMyinecTBa U HEMOCTATKH 30JIb-TEIIb METOJIA CHHTE3a KaTaln3aToOpoB?
6. [IperMyiecTBa U HETOCTATKH MPUTOTOBJICHUS KATAIM3aTOPOB METOIOM OCAXKJICHUS?
7. CoBpeMeHHBIE MPOOIEeMbI KAaTATUTHIECKON XUMHH?
IIpumepsl 3a1aHui 1JI51 AYAUTOPHON U CAMOCTOATEILHOM padoThI:

1.B Ta6m/1ue IMPEACTABJICHEI PE3YJIbTAThI TECTA JJIA OTIMYAIOIIHUXCA 110 COCTaBY XUMHUUYCCKUX
CHCTCM.

Pa30eiiTe MX Ha CTATHCTUYECKH HE3aBUCHUMBIE TpYIIIBI.

Cucrema 3HauyeHNe nMoKa3aTes

(ILmomanp oTcIIanBaHus,

cMm?)
CynbdaT-aHuoH 7,0
Xnopua-aHuoH 8,6
Hutpar-annon 7,7
®ocdar-anuon 2,3

Kapb6onar-anunon 3,8




XpoMmaT-aHuOH 3,6

Cunukar-aHuoH 0,80
AntoMHHaT - 1,1
AHHUOH

2. OnumuTe BO3MOXKHBIE (PYHKITMOHAILHBIE CBOMCTBA MaTeprasia Ha OCHOBE COCIMHCHUS
MIPUBEACHHOTO HIKE:

AlO3-SiO2

3. OnummmTe BO3MOXKHBIE (PYHKITMOHAIBHBIE CBOMCTBA MaTepraia Ha OCHOBE COCTMHCHUS
MPUBEACHHOTO HIKE:

CaO-NiO-Cr203-P20s5

4. OnummTe BO3MOXKHBIC (DYHKITMOHATBHBIE CBOMCTBA MaTeprajia Ha OCHOBE COCTUHECHHUS

IMPUBCACHHOT'O HHUXKC!

5. OnumuTre BO3MOKHBIE Q)YHKHI/IOHEU'IBHHC CBOIiCTBa Mar€purajia Ha OCHOBE COCANHCHUSA
IMPUBCACHHOI'O HHUXKE!:

| | | | |

3amuTa MMHHM-UCCIIEI0BATEIbCKUX Pa0doT (KelcoB)

[Ipumenenue keiic-o0ydeHuss B OOyYEHMH Ja€T BO3MOXXHOCTb YMEHBLINTH pPa3pblB MEXIY
TeOpued W TNPaKTHKOH, MaKCUMaJbHO NPHONM3UTh COAEpXKaHME YYEOHBIX JUCLHUIUIMH K
npodecCHOHANBHON JIEATENIFHOCTH, a TakkKe CO3[aTh «pa3BUBAIOIIYIO Cpely», B paMKaX KOTOpOH
BO3MOXKHa BbIpaOOTKa Ka)KAbIM CTYIEHTOM OIpEIENICHHBIX KOMIIETeHIUH. lcnonb30BaHus IaHHOW
TEXHOJIOTMHU B Tpolecce o0yueHHs MO3BOJISIET Pa3BUBAaTh MHTEJIEKTyaJIbHbIE CIIOCOOHOCTH,



KOMMYHUKAaTUBHBIC HABBIKW, OCO3HABATh MHOI'O3HAYHOCTH HpO(beCCI/IOHaJ'H)HLIX HpO6J'ICM, HpI/IO6peTaTL
OIIBIT IIOHUCKa I/IHq)OpMaIII/II/I nu BLIpa6aTBIBaTB BO3MOXHBIC PCIICHUA HpO6J'ICMHBIX CHTyaHHfI.

TexHosoruueckre 0CoOOCHHOCTH MeTo1a Case-study:
1) Meroa mnpenctaBiseT CcoOOW  CHEIU(PHUECKYIO Pa3HOBHIHOCTh  HCCIICAOBATEIIbCKOM
AQHATTMTHYECKOW TEXHOJIOTHH, T.€. BKIIOYAET B CeOs Omepaliy MCCIEI0BATENBCKOTO MpoIecca,
AHAJIMTUYECKHUE MPOLIETYPHI.
2) Meton case-study BbIcTymaeT Kak TEXHOJOTHs KOJUIGKTHBHOTO OOYYCHUS, BaKHCHUIIUMHU
COCTABJISIFOIIUMH KOTOPOH BBICTYNAIOT padoTa B rpymnme (WK MOATPYIax) U B3auMHBIA 0OMeH
nHpopmanuen.
3) Meron case-study B 00y4eHHUH MOXHO pacCMaTpPHBATh KaK CHHEPreTUYECKYIO TEXHOJIOTHIO,
CyTb KOTOPOM 3aKjIIO4YaeTcsi B MOJATOTOBKE MPOIEAYp MOTPYKEHHS TPYIIBI B CHUTYAIHUIO,
dbopmupoBaruu 3p(HEKTOB YMHOKEHUS 3HAHUS, UHCAUTHOTO 03apeHUs], 0OMEHA OTKPBITUSIMH U
T.IL
4) Meton case-study mHTerpupyer B cebe TEXHOJIOTHH Pa3BHBAIONICTO OOYUCHHs, BKIIIOYAsS
MPOIEAYPhl WHIUBUIYAIIbHOTO, TPYIIOBOTO W KOJUIGKTUBHOTO DPa3BUTHA, (HOPMUPOBAHHS
MHOT000Pa3HbIX TUYHOCTHBIX KAYECTB 00yIaeMBbIX.
5) Merox case-study BeICTyMmaeT Kak crenuduyeckas pa3HOBHIHOCTh MPOEKTHOM TEXHOJOTHH. B
00BIYHOW OOy4arome MPOEKTHOW TEXHOJIOTHH WAET TMPOIECC pPa3pelieHus HMEIOIIECHCs
po0JIeMbI MOCPEICTBOM COBMECTHOM JEATEILHOCTH CTYICHTOB, TOTrIa Kak B MeToje case-Study
unet GopMupoBaHue IPOOIEMBI U IyTEH €€ PEeIIeHs] HA OCHOBAHHMH Kelca, KOTOPHIN BBICTYIIAeT
OJIHOBPEMEHHO B BHUJIE€ TEXHWYECKOTO 3a/JaHMsI W WCTOYHHWKA WHOOPMAIMH I OCO3HAHHS
BapuaHTOB 3 (DEKTUBHBIX TEHCTBUIA.

Db GeKTUBHOCTh JIEATEIBHOCTH MPENoaaBaTelis, peaau3ylolero meron case-study B
CBOEI1 Mmearornyeckoil mpakTrukKe, CBA3aHa ¢ BOTUIONIEHUEM PsiJia IPUHIIUIIOB!
- TPUHIUN MHOToOoOpasus # APGEKTUBHOCTH TUIAKTHYECKOTO apceHana, KOTOPBIH
MpeNnoyaracT OBJaJE€HUWE JAWJIAKTUKOW, ee MpUHIMIAMHU, [pUeMaMd U  METOoJaMH,
L[eJIeHAINIPaBJICHHOE UX UCIIOJIb30BaHKE B y4eOHOM MPOIIecce;
- NPUHIUIO TMapTHEPCTBA, COTPYAHHUYECTBA CO CTYACHTaMHM, Oa3upyIOUIUiics HAa MpPU3HAHUU
CTYICHTOB TapTHepaMH B 00pa30BaTENbHON JEATENILHOCTH, Ha B3aUMOACHCTBUU H
KOJUIEKTUBHOM OOCYXICHUH CUTYALIUM;
- NPUHIUI CMEUIECHUS POJIM TMPEerojaBareis C TPAHCISAIUU M «Pa3’KeBbIBAHUS» 3HAHUM K
OpraHu3aliy mpoiecca UX J0ObIBaHUS — CHIDKEHUE POJIM MperojaBareis Kak €JUHCTBEHHOTO
«IepKaTeNs» 3HaHWM, BO3pAaCTaHUE €ro pPoJiM KaK IKCHepTa U KOHCYJIbTAHTA, [MOMOTAIOLIETOo
CTYIACHTY OPUEHTHPOBATHCS B MUPE HAyYHOU HH(OPMALIUK;
- NPUHIUI TBOPYECTBA, KOTOPBIM TMpeamnojaraeT mIpeBpalleHHe Keiica W 3aHATHS C €ro
NPUMCHEHHEM B HHIMBHIYaJbHO HEIMOBTOPHUMBIA TBOPYECKHIA IMPOJYKT — METOA Case-study
3HAYUTENIBHO pACIIUPSET MPOCTPAHCTBO TBOPYECTBA, OXBATHIBAIOIIETO JEATEIHHOCTH IO
CO3JaHMIO Kelica KaK YHHKAJIbHOTO MHTEJUIEKTYaJIbHOTO MPOJYKTa, MPOEKTHPOBAaHUE Ipoliecca
oOyueHusi, COBEPILECHCTBOBAHHE TEXHOJOTMH €ro MpernojaBaHusi, BOBJICUECHHUE B TBOPYECTBO
CTYACHTOB, YCUJIEHUE POJIM TBOPUYECKOI UMIIPOBHU3AIMH B X0JI€ OOYyYSHHS U T.II.
- IPUHIIMI TMparMaTu3Ma, OPUESHTUPYIOIIUNA Ha YETKOE OIpe/eieHHe BO3MOKHOCTEH TOro WU
WHOTO Keica, TJIaHUPOBaHUE pE3ylIbTaTOB OOyUeHHUs C TOYKH 3peHus (popMHpOBaHUS Y
CTYJCHTOB HAaBBIKOB aHAllM3a CUTYaIlMU U BBIPAOOTKU MOJIETICH TOBEICHUS B HEM.

O6IJ_[I/IMI/I KPpUTCPUAMHU OLICHKU MOTYT CIIYXKUTh:
1.Cremnens MOJIHOTHI U MpaBUIIBHOCTH PCIICHUS 3ala4n

2. CrenieHb 000CHOBAHHOCTH (apryMeHTalus crocoba pereHus 3a1aun).

3. CootBeTcTBHE MPO(hecCHOHATEHOMY CTaHIAPTY.



MuuuManbHbli 0TBET

H3nokenHblil, packpbITbIi

3aKOHYEHHBII, NI0IHBI

OGpasuossiii, npumepHbii;

BuiBo/b! HE CAe/1aHb!
WHAH BBIBOJIBI HE
000CHOBAHBI.

npodaemst 6e3
TPHBIJICYEHHS
JIONOIHHTENLHO
JIMTEPATYPbL.

He Bce BhIBOABI Cl1eNanbl
H/uH 000CHOBAHBI .

npoGAeMB! € NIPHBICYCHHEM
JONONHHTRALHOI JIHTEPATYPSI.
BoiBoab! 000CHOBAHBI.

orBer oTBeT g
Jleckpunropst JocToiinblit noapakanus oreer | Ouenka
5
2 3 4
Packpbitie [Ipodsema e packpsira. | [podaema packpoita He [Tpodnema packpbira. [Tpobnema packpbita
npodnembt OTCyTCTBYIOT BHIBOABL. | NOJAHOCTBIO. [poseaen ananu3 nonxoctsio. [posesen anams

[peacrasnenne

[lpescrasnsemas
HHOOPMALHA IOTHYECKH
He CBA3aHA.

He uenons3osanst
npoeccHoHaIbHbIC
TEPMHHbI.

[lpeacrasnsemas
uHopmanus He
CHCTeMATH3HPOBAHA W/IIH
HE 110C/1e/10BATE/NbHA.
Henonszosan 1-2
1podecCHOHANBHbIH
TePMHH.

[peacrasnsemas
nndopmauus
CHCTeMATH3HPOBAHA H
10C/IE/0BATENbHA.
Henonbsosano Gonee 2
1podecCHOHAIBHBIX
TEPMHHOB.

[pescransemas nudopmaums
CHCTEMATH3HPOBAHA,
1noc/ej10Bare/bHa 1
JIOrMYECKH CBA3AHA.
Henonbsosano Gosee 5
npoeccHoHIbHBIX
TEPMUHOB.

Odopmnenue

He menons3osans
HHPOpPMALHOHHBIE
TEXHOJIOIHH
(PowerPoint).
boaswe 4 omndok B
NPEACTABAREMOI
uHdopmaL.

Henons3osans
HHOPMAUHOHHBIE
texsonoruu (PowerPoint)
YACTHYHO.

3-4 onOku B
npejcTaBaseMoi
HHGOpMaLLHH.

Henons3osanst
HHPOPMALHOHHBIE

texHonorun (PowerPoint).

He Gonee2 ommbok B
NPe/ACTaBIAEMOI
HupopMaLHK,

ipoko Henonb30BaHb!
HHOOPMALHOHHBIE
rexuosnornu (PowerPoint).
OrcyrerByioT oHOKY B
NPEACTABAACMOI
HHdopmatmu.

Orserst Ha
BOINPOCH

Her orseros Ha
BONPOCHI.

Tonbko oTBETH HA
IEMEHTAPHBIE BONPOCHI.

Orsersl HA BOIPOCH
NOJAHBIC H/HIH YaCTHYHO
HOJIHBIC.

OrBersl Ha BONPOCH! NOHBIE ¢
NPHBHACHHEM NIPHMEPOB H/HIH
NOACHEHHI.

Urorosas ouexxa:

IIpuMepHBIe BONPOCHI ISl CAMONPOBEPKHU U MOATOTOBKH K HANIMCAHUIO ped)epaToB:

1. OcHoBHBIC THIIBI KJIACCU(DUKAITMOHHBIX MPU3HAKOB MAaTEPUAIOB M KJIacCU(pUKAITUSI Ha
HX OCHOBE.
2. OYHKIMOHATBHOCTh MAaTEPUANIOB C IEKTPHUUECKUMH CBOCTBaMU. CBSI3b CTPYKTYPHI
u cBoiicTB. Cdepbl MPUMEHEHHS.
3. DyHKUMOHAIBHOCTh MaTEPHANIOB C MAarHUTHbIMH (PyHKIUSAMU. CBS3b CTPYKTYpHI U
cBoiicTB. Cdepbl MPUMEHEHUS.

4, (DYHKI_[I/IOHaJ'IBHOCTI) ONITHUYCCKM AKTHBHBIX MAaTCpUajioB.

cBoiicTB. Cdepbl MPUMEHEHUSI.

5. DyHKIMOHAIBHOCTH COPOLIMOHHO aKTUBHBIX MaTepuaioB. CBs3b CTPYKTYpPhI U

cBoiicTB. Cdepbl MPUMEHEHUS.
6. OYHKUMOHAIBHOCTh KaTAJIMTHUYECKU aKTUBHBIX MaTepuasioB. CBsA3b CTPYKTYphI U
cBoiicTB. Cdeprl MPUMEHEHMUSI.

7. OYHKUUOHAIBHOCTD

10.

MaTcepHraioB

cBoiicTB. Cdeprl MPUMEHEHHUSL.

TEIIOPU3NUECKUMU  (PYHKIUSAMH.
CTPYKTYpHI U cBOMCTB. Cdephl IpUMEHEHHUS.

8. DYHKUMOHAIBHOCTh MAaTEPHAJIOB C OHoJIorHUYeCKUMHU (pyHKIMAMHU. CBSI3b CTPYKTYPbI
u coiictB. Chepbl IPUMEHEHHUS.

9. BnusHHe BelleCTBEHHBIX pa3MepOB Ha PYHKIIMOHAIBHOCTh MaTepPHAaJIOB.
Ocob6eHHoCTH (YHKIIMOHATBHOCTH HaHOMaTepHaioB. Cepbl MpUMeHEHHUS.

CBsi3b  CTPYKTYpBI

n

CBs3b

(DYHKI_[I/IOHaJ'ILHHC CBOIMCTBA HEHbIOTOHOBCKHUX )KHI[KOCTGIZ. CBs13b CTPYKTYPHBI U

IIpuMepHBbIii IepeYeHb BONPOCOB 1JIs NIPOBEACHHUS NPOMEKYTOYHON aTTecTallul

(3auer):

1. Ionamue @yHKI/!MOHCZJZbHOCmu u eco Ce:A3b C d)uS’uKO-XuMU‘I@CKuMU xapakmepucmukamu u

CEOUCMBAMU.




2. Yposnu cmpykmypHot opeanuzayuu mamepuu. Bzaumocesass ¢ makpocsoticmeamu.
3. Xumuueckas céa3b 6 meepovix menax. Mescamommoe 3aumooeticmaue.
OcHosnbie munvi césazell 6 meepovix menax. Cunvt Ban-oep-Baanwca,

OUCnepcuUoHHoe 83aumooelicmaue, OPUeHMaAYUOHHoOe 83auUmMooelicmaue,
UHOYKYUOHHOe 83aumooeticmaue. Honnas ces3o.

4. Cospemennas cmpykmypa KidCCUQUKAYUOHHBIX NpUuHyunos mamepuanos. Cywecmeayowjue
MUunsl K1acCUQuKayuy Mamepuaios.

5.1Ipupooa 603HUKHOBEHUA INEKMPULECKUX CBOUICME MAMEPUANO8. 3anoIHeHUe IHePeemUIecKux
30H 8 OUDNIEKMPUKAX, MEMANax U NOJYNPOBOOHUKAX. 30HA NPOBOOUMOCIU U BATIEHMHAS 30HA.
Lvipru - keazuuacmuysl 6 meepovix menax. 3anpewjenHas 30Ha.

5. Cunmemuueckue memannvl. Ilpupooa nposooumocmu.

6. Macnumnoie ceoticmea meepovix ¢paz. Knaccugpurxayus macHemurkos:

ouamazHemuKu, napamacHemuKy, QeppomacHemuky U aHmupeppomacHemuK.

Ilpupooa napamaecnemuszma u ouamacnemusma. 3axon Kropu. Odomennoe

83aumooeticmaue u e20 poib 8 603HUKHOBEHUU (heppoMasHemus3ma.

Temnepamypa Kiopu u memnepamypa Heens.

7. Ilonynposoonuxoevie mamepuanvt. CoocmeenHvie NOIYNPOBOOHUKU.
IpumecHvle noaynpo6oOHUKU.

8. [usnexmpuku. Obwjue 3aKOHOMEPHOCMU NPOXOHCOEHUS INEKMPULECKO2O
moxa. MoHuas npogooumMocmes Heop2anuieckux OUdIeKmpuKos.

917pup00a ONMUYECKUX CEOUCE mamepuailos. Onmuueckas npoHUYyaemocnib U nociouerHue
ceema seuecmeom.

10. Xumuueckue cmpykmypvl ONmMu4ecku aKmueHblX Mamepuaos.
11.Ilpupooa kamanumuueckou akmugHocmu. Tunvl KamMaiuzamopos.
12.B3aumoceszb cmpykmypsl u copoOyuoHHou akmueHocmu. Tunst copoenmos.

13. B3aumoceasb  QuauKo-XxumMuueckux — ceolcme  Mamepuaniog U  uUx  OuUon02UYecKou
akxmuenocmoio. Tunvl 6uoI02UYECKU-AKMUBHBIX MAMEPUATO8.

14. Brusnue pazmepHuix napamempos Ha ceoticmea mamepuanos. Hanosghgexmeoi.

Kpurtepun oneHuBanus pe3yibTaToB 00y4eHUs!

OI_IeHKa KpI/ITCpI/II/I OLICHUBAHMU 110 3K3aMCHY
BBICTABJIACTCA CTYACHTY, cClin OTBCT HOHHBIﬁ, HpaBHHBHBIﬁ,
CaMOCTOHTCHLHLIﬁ, MaTepurajl HU3JI0OKCH B OHpeHeHeHHOﬁ JIOTUYECKOU

«3auTeHO» IMMOCJICA0BATCIIBHOCTU ACMOHCTPUPYETCA MHOTOCTOPOHHOCTH ITOAXOHO0B,
Bricokuii MHOTOaCIICKTHOCTb O6cy)K,[[eHI/I}I Hp06JICMBI, YMCHHUEC apryMCHTUPOBATH
YPOBCHBb «5» COGCTBGHHYIO TOYKY 3pCHUA, HAXOJUTH ITYTU PCHICHUSA MMO3HABATCIBHBIX
(OTJ'II/I‘IHO) 3ajJa4, yCTaHaBJIMBATb MPUIUHHO-CJICACTBCHHBIC CBA3H MCKIAY

CTPOCHHEM, CBOMCTBAMH U MNPUMCHCHUEM BCIICCTB, B JIOTHYCCKOM
PACCYKACHUU U PpCIICHUHU 3a/la4u HCT OH_II/I6OK, 3aava pCuiCHa
pallnOHaJIbHBIM CII0COO0M




«3auTeHO»

BBICTaBJISIETCS CTY/IEHTY, €CJIM OTBET IOJIHBIM U MPAaBUIIbHBIA Ha OCHOBE
H3Y4YEHHBIX TEOPHUM, MaTepuas U3JI0KEH B ONPEACIEHHON JIOTHYECKOU

Cpennuit MOCJE0OBATEILHOCTH, TMPU 3TOM JIOMYCKAIOTCS HECYIIECTBEHHBIE
YPOBEHb «4» OIIMOKHY B OTBETaX HA TEOPETUYECKHUE BOMPOCH! WM B PEIICHUH 33a/1a4H,
(xopor0) KOTOPBIE CTYJICHT MOXKET UCITPABUTH 10 YKa3aHUIO MPETogaBaTes
«3auTeHO» BBICTABJISICTCA CTYIACHTY, €CIIM OTBET IMOJHBIA, HO MPU ITOM
JOTYIIEHA CYIIECTBEHHAs OIMMOKA UM OTBET HETIOIHBINA, HECBSI3HBIN, HE
[Toporossrit MPOSIBJISIIOTCS YMEHUSI IPUMEHATh TEOPETUUYECKUE 3HAHUS MPU PEIICHUU
YPOBEHb «3» | IPaKTUYECKHUX HPOOIEM;
(ymoBneTBOpHUTE - 3HAHHUE MPEaMETa ¢ 3aMETHBIMU TTPOOeTaMu, HETOYHOCTSAMHU, HO
JIBHO) TaKUMU, KOTOPBIE HE CTYXKAT MPETSATCTBUEM IS TaTbHEUIIEro 00yIeHUS

«He 3auTeno»

BBICTABJIACTCA, €CJIIM OTBECT 06Hap}I)KI/IBaeT HC3HAaHUEC OCHOBHOIO

MuHMMaNbHBIA | coiepkaHus ydeOHoro Mmarepuana. CTyZEHT He CHocoOeH pemuTh
YPOBEHb «2» HK3aMEHAIMOHHYIO 3aJ[ady Jake C IMOMOMIBIO TMPETOaBaTeNst M III0X0
(HEYOBNETBOPH | BJAAEET TEOPETUUECKUM MaTepHaIOM (HAOIIOMAIOTCS CYIIECTBEHHBIE
TEJIHHO) OIMOKHU Npu 00CYXAeHUH 0a30BbIX MOHATUHN MPEAMETA).
OneHOYHBIE CpeICTBA Ui WHBAIWIAOB W JIMI] C OTPAHWYCHHBIMH BO3MOXKHOCTSMHU

3JI0POBBSI BRIOMPAIOTCS C YUETOM MX WHIMBHIYATBHBIX MICUXO()U3HIESCKAX 0COOCHHOCTEH.

— TIpU HEOOXOJUMOCTH WHBAJIMJAM W JIMIAM C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMHU
3II0OPOBBSI MPEOCTABISIETCS OTIOTHUTEIIEHOE BPEMsI TSl TIOJITOTOBKY OTBETA Ha SK3aMEHE;

— TIPH TIPOBEICHUH TIPOIICYPHI OIICHUBAHUS PE3YJIbTaTOB OOYUCHUS MHBATUIOB H JIUI] C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbSI TPETyCMATPUBACTCS MCIIOJIb30BAaHIE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHIUBUIYaTbHBIMU OCOOCHHOCTSIMH;

— TIpY HEOOXOAUMOCTH TSl 00YUAFOIIUXCS ¢ OTPAHMICHHBIMH BO3MOKHOCTSIMH 37I0POBBS
U WHBAIMIOB TMIPOIeIypa OIECHUBAHHUS pPE3yIbTATOB OOYYCHUS TIO UCIHIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIIOB.

[Ipouiemypa oneHUBaHUsT PE3yJIbTAaTOB OOYUCHHSI WHBAIHMIOB U JIMI[ C OTPAaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSl 110 JUCIMIUIMHE (MOMIYJI0) TPEAyCMaTpUBAaeT NPEAOCTABICHUE
uHpopmanuu B (Qopmax, aganTUPOBAHHBIX K OTPAaHUYCHHUSM HMX 3J0POBbS M BOCHPHUSTHSI
nHpopMaIuu:

J1J1st U1 ¢ HApYIICHUSIMU 3PCHUS:

— B IIeYaTHOM (popMe yBEIIMUEHHBIM HIPUPTOM,

— B popMe PIIEKTPOHHOTO JIOKYMEHTA.

JUJist I C HApYIICHUSIMH CITyXa!

— B IeyaTHou (opwme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

J11st U1 ¢ HApYIICHUSIMU OTIOPHO-JIBUTATEIILHOTO arapara:

— B IeyaTHou (opwme,

— B popMe IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepedeHb MOKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTU OT KOHTHHIEHTA
oOyuaronuxcs.

5. IlepeyeHb OCHOBHOI M JAOMOJHUTEIbHON Y4yeOHOIi JUTepaTypbl, He0OX0AUMO
AJIsl OCBOEHMS IV CHUILIMHBI (MOIYJIfA)

1.Tperbsixos FO.JL., [TyrnseB B.W., Benenne B xuMuto TBepaoQa3HbIX MaTepuaiaoB. YdeOHOe
noco6ue. M.: Hayka, 2006, - 402 c.
2. PakoB O.I'. Heoprannueckue HaHOMaTepuaisl. YuebHoe nocobue. M.: bunowm, 2013, -320 c.



3. ITaxomoB H.A. Hay4nrpie 0CHOBBI mpHroTOBIEHUs KaTanuzaTopoB. HoBocubupck, Cub ota.
PAH, 2011 — 255

4. bape, I1. KuHetnka reTeporeHHbBIX MpoIreccoB: mep ¢ ¢pani. M.: Mup, 1976. —400 c.

5. BaBunos, B. C. Mexanu3mbl 00pa3oBaHusi U MUTPAIUH 1e(DEKTOB B MOJIYIIPOBOJIHUKAX. M.:
Hayxka, 1981. -368 c.

6. Menuxos, 1. B. ®u3nko-xuMudecKkas dBOJIONHS TBEPAOTO BemiectBa. M.: JlabopaTopus
3uanuii, 2006. 310 c.

7. Jlettok, JI. M. TexHonorus mpoU3BOACTBA MATEPUATIOB MAarHUTOXJIEKTPOHUKH: Yued. s
By30B / JI. M. Jletiok, A. M. ban6amos, /1. I'. Kpyrorun, A.B. T'onuap. M.: Meramnyprus, 1994.
—416 c.

5.2. llepuoanueckas JuTEpaTypa

1. Yenexu xumuu - pocCUMCKUI HaydHBIH jKypHaJ, MyOJIUKYIOIMINI 0030pHbIE CTaThU MO
aKTyaJIbHBIM MpoOIeMaM XUMUHU U CMEXHBIX HAYK.

2. XypHan opraHM4ecKOW XHMHH - POCCHUCKHN HAyYHBIH >KypHaN, MyOJUKYIOIIUH
CTaTbl IO TEOPETUYECKHM TMpoljeMaM OpraHMYecKONM XUMHUHU, MEXaHM3MaM peaklui
OpraHMYECKUX COEJIMHEHUHN, COOTHOIIEHUSM MEXIy (QU3NYECKUMHU CBOMCTBAMHU, pPEaKIIMOHHON
CIIOCOOHOCTBIO M CTPOEHHEM, 0 HOBBIM pEaKIUsM M METOJaM TMOJYYeHHs] OpPraHuYecKuX
COEJIMHEHUH, TI0 OCHOBHBIM IpoOJIeMaM pPa3BUTHs BaXXHEMIINMX HaNpaBlIEeHUH OpraHMYecKOro
CHHTE3A.

3. KypHan oOmeil XUMUH — OJUH W3 KPYIMHEHIINX POCCHHUCKUX HAy4YHBIX JKYpPHAJIOB,
OTpaXKarolMX OCHOBHBbIE HANpPABJIEHUS  Pa3BUTUS XUMUH, NYOIUKYIOIUNA  paboThI,
MOCBSAIIEHHBIE aKTyaJbHBIM OOIIMM BOMPOCAM XMMHUHU U MpoOiieMaM, BO3HUKAIOIIUM Ha CTHIKE
Pa3sIMYHBIX pa3leloB XUMHUHM, a TAaKKE HAa TIPAHMIAX XHMHH M CMEKHBIX C HEH HaykK
(MeTalIoOpraHMyecKie COEIUHEHUs, DJIEMEHTOOPraHMYecKas XHMHsA, OpraHu4ecKue U
HEOPraHN4eCKUe KOMIIJIEKChI, MEXaHOXUMMSI, HAHOXUMHUS U T. 11.).

5.3. UHTepHeT-pecypchl, B TOM YHCJEe COBpeMeHHbIe NpodeccHoHAIbHbIE 0a3bl
JAHHBIX U HH(OPMALMOHHBbIE CTIPABOYHbIE CHCTEMbI
DJIeKTPOHHO-0MOMoTedHble cuctembl (IBC):
ABC «FOPAUTY https://urait.ru/
9BC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru
9BC «ZNANIUM.COM» www.znanium.com
9BC «JIAHb» https://e.lanbook.com

akrwhE

IpodeccuonanbHblie 6a3bl JTAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
XKypuansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6ubnuoreka (HOB) http://www.elibrary.ru/
6. IloHOTEKCTOBBIC apXUBBI BEIYIIHMX 3alaIHBIX HAYUHBIX KypHaJIOB Ha Poccuiickoi
atgopme HaydHbIX KypHanoB HOMKOH http://archive.neicon.ru
7. HanuonanbHas 3J€KTpOHHas OuOMMOTEKa (JOCTYHm K DJEKTpOHHOW OubinoTeke
nuccepranuii Poccuiickoit rocynapcrBernoit ouodiauoreku (PI'B) https://rusneb.ru/
8. OmnekrponHas koekuus Okchopackoro Poccuiickoro ®onaa
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

ok owpnE



https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols

12. Springer Materials http://materials.springer.com/
13. Springer eBooks:_https://link.springer.com/

Pecypcbl ¢cBOGOIHOTO JOCTYMIA:

1. AwmepuKkaHCKas nmaTeHTHas 0a3a JaHHBIX http://www.uspto.gov/patft/

2. TlosHbIe TEKCTHI KAaHAJCKUX AUCCEPTaIMid http://www.nlc-bnc.ca/thesescanada/

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

4. Wudopmanmonnas cucrema "EnuHoe 0OKHO q0CTya K 00pa3oBaTeIbHBIM pecypcam’
http://window.edu.ru/;

5. Enunas komnekuus uupoBblx 00pa3oBaTesbHbIX pecypcoB http://school-
collection.edu.ru/ .

'

Co0cTBeHHbIE YJIEKTPOHHBIE 00pa3oBaTebHble U HHPOPMAIIMOHHbIE PeCypPChl

KyoI'y:

1. Cpena MOIyJIBHOTO JUHAMUYECKOTO 00yueHus http://moodle.kubsu.ru

2. baza yueOHbIX MJIaHOB, YueOHO-METOAUUECKUX KOMIUIEKCOB, yOJINKAUN U
KoH(epeHnwmii http://mschool.kubsu.ru/

3. bubnuortexa nHGOPMAITMOHHBIX pecypcoB Kadeapbl HHPOPMAIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJOTHH http://mschool.kubsu.ru;

4. DnextpoHHBIA apxuB fokymeHToB KyOI'Y http://docspace.kubsu.ru/

6. Meroauyeckue YKa3aHHs I8 OOYyYAIIMXCS MO OCBOEHUI) THCHUILIHHBI
(MoayJis1)

YcnemHoe u3ydeHue TUCHUIUIMHBI «XUMUS (QYHKIMOHAIbHBIX MaTepUaloB3)» TpeOyeT
OT CTYAEHTOB PEryJsipHOTO MOCEUICHUS JEeKIUH, a TaKkKe aKTUBHOM padOThl HA MPaKTHYECKUX
3aHSTUSIX, BBIIIOJHEHUSI TECTOBBIX MPOBEPOUHBIX PAOOT, BHIMOIHEHHUS U 3aLIUTHI JIAOOPATOPHBIX
paboT, 03HAKOMJICHHSI C OCHOBHOM ¥ IOTIOJIHUTEILHON PEKOMEHIYEMOM JTUTEPATYpPOH.

[Ipu NOAroTOBKE K JIGKIMOHHOMY 3aHATHIO CTYJIEHTAaM PEKOMEHIYEeTCsl:

1) mpocMOTpeTh 3amUCH MPEIbIAYIICH JEKIMH ¥ BOCCTAHOBUTH B MaMSTH paHee
W3Y4YEHHBIN MaTepuan,

2) 0Gersio MpOCMOTPETh MAaTE€pPUaN MPEACTOSAIIEH JICKIIUH, C LENbI0 JIyYIIero YCBOCHHUS
HOBOT'O MaTepHaa;

3) caMOCTOATEIbHO MPOPabOTaTh OTACIbHBIC (PArMEHTHI TEMbI MPOILLION JICKIIUH, SCITH
3TO HEOOXOIUMO.

[Ipy KOHCIEKTHPOBAHUU JIEKIIMOHHOTO MaTrepuaja CTYIEHTaM HYXHO CTPEMHUTHCS
KpaTKO, CXEMaTH4YHO, MOCJIEI0OBaTeIbHO M JIOTHYHO (DUKCHPOBATh OCHOBHBIE TOJIOXKEHUS,
BBIBOJIbI, 000011eHNs U HOPMYIUPOBKH, HE MBITASACH 3aMMCaTh BECh MPEIOIaBaeMblii MaTepHrall
CJIOBO B CIIOBO.

[Ipu MOAroTOBKE K JIAOOPATOPHOMY 3aHITHIO PEKOMEHIYETCS:

1) BHMMAaTEIBHO M3YyYHTh MaTEpHall MPEACTOSIICH pabOThl U COCTABUTH IUIAH €€
BBITIOJTHEHHS;

2) yIenuTh MOBBIINICHHOS BHUMAaHHE 3KCIIEPUMEHTATBHBIM 0COOCHHOCTSM MPEACTOSIIIEH
paboThl (MCHOTB3YEMBIM PEAKTHBAM M 000PYAOBAHUIO, a TAKKE TEXHUKE pabOThI C HUMH);

Breimonusate nabopatopHyro paboTy HEOOXOAMMO aKKypaTHO U IOCIEIOBaTeIbHO,
OoTpaxkasi BCE €€ OCHOBHBbIE JTambl B JAa0OPATOpPHOM >KypHajie. J[is yCHEemIHOW 3alliuThI
nabopatopHoil paboOThl HEOOXOAUMO TIIATEIBHO U3YYUTHh JIEKIMOHHBIA M, €CIH 3TO
HE00X0IMMO, TOTIOTHUTEIbHBIA TEOPETUUECKHI MaTepHuall 1Mo TeMe padoThl, a TaKXKe MPaBUIBLHO
3alOJHUTH JIA0OPATOPHBINA JKYypHaj, CAelaB BCE HEOOXOIUMBbIE pacyeThl M CHOPMYIUPOBAB
BBIBOJIBI TI0 TIPOJIENIaHHOM paboTe.

[Ipyu MOATOTOBKE K MPAKTUYECKOMY 3aHATUIO PEKOMEHTYETCsI:

1) 03HAaKOMHTBCS C TEMOW U TUIAHOM 3aHSITHsI, YTOOBI BEISICHUTB KPYT' BOIIPOCOB, KOTOPBIC
OyayT oOCYKIaThCsl Ha 3aHSATHH;



http://materials.springer.com/
https://link.springer.com/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

2) mopaboTaTh C KOHCHEKTOM JICKIMM IO TEME 3aHSATHs, a TaKKe O3HAKOMHTBCS C
peKOMEHAyeMOi nuTeparypod u (Ipu HEOOXOTUMOCTH) JOTMOJHUTEIHHBIMU HUCTOYHHKAMU
nHbOpMaIMY B BUIC TIEPUOJMUECKUX U3aHui 1 IHTepHET-pecypcoB.

[Ipu BBHINOJIHEHUU MPAKTUYECKOI pabOTHI CTYIEHTaM HEOOXOIUMO OTMEYATh T€ BOIIPOCHI
U paszienbl, KOTOPbIE BBI3BIBAIOT Yy HUX 3aTPYAHEHUSA. C LENbIO MOCIEAYIOIICH KOHCYJIbTAlUA Y
npernogaBatensi. Kakaplii CTyJeHT TOJDKEH CTPEMUTHCS aKTHBHO padOTaTh HAa MPAKTHYECKUX
3aHSTUSIX U YCIEIIHO BBINOJIHATH TECTOBBIE IPOBEPOUHBIE PAOOTHI.

CamocrosarenbHas paboTa CTYIEHTOB SBJISIETCSI OJHUM U3 AI(PQPEKTUBHBIX CPEACTB
Pa3BUTHS U aKTUBU3ALMU TBOPYECKOH JESITENLHOCTU CTYAEHTOB. E€ MOXHO paccMaTrpuBaTh Kak
IJIABHBIM pPE3€pB MOBBIILIECHHS KA4eCTBA IOATOTOBKU CIIELMAIMCTOB. METOI0JI0rMYECKYI0 OCHOBY
CaMOCTOSITENIbHOM pabOThI CTYJEHTOB COCTABIISIET AEATEIILHOCTHBIN MOAXO0/1, KOTOPBIH COCTOUT B
TOM, YTO LeNH OOy4YeHHs] OpPUEHTUPOBaHbI Ha (OPMUPOBAHHME YMEHHI pellaTh TUIIOBBIE U
HETUIOBbIE 33/a4, T. €. Ha pealibHble CUTyalluu, IJIeé CTyAEHTaM HaJ0 MpOSBUTHb 3HAHUE
KOHKPETHOW JTUCIUIIINHBL.

B coBpemeHHON nuTeparype BBIAEISIOT JBa YpPOBHS CaMOCTOSTENbHOM pabOTHI -
yhopasisieMass IpEnojaBaTelIeM CaMOCTOsITeNbHAs paboTa CTYAEHTOB U  COOCTBEHHO
caMOCTOsITeNIbHAs padoTa.

NMenHo mepBbli ypoBeHb Haubosee 3HA4WM, T.K. OH MpeArojaraeT Haludue
CHelHabHbIX METOIMYECKUX YKa3aHUW MpenoiaBaTes, cieaysi KOTOPhIM CTYIEHT MprHoOpeTaeT
U COBEpLIEHCTBYET 3HAHMS, YMEHUS U HaBBIKM, HAKaIUIMBAE€T OMbBIT MPAKTUYECKOU
NESATENBHOCTH.

B 3aBucumocTH OT 3TOTO pa3iaMyaroT TPU YPOBHS CAMOCTOSITENILHOM pabOThI:

PENpPOSYKTUBHBIN (TPEHUPOBOYHBIH);

PEKOHCTPYKTHUBHBII;

TBOPYECKUH.

CamocrosiTenbHble TPEHUPOBOYHBIE PAOOTHI BBIOIHIAIOTCSA 10 00pa3lly: pelieHue 3aaad,
3amoJiHeHue Tabnui, cxeM W T. 1. [lo3HaBaTenbHas AEATENBHOCTb CTYAEHTA IpPOSBISETCA B
y3HaBaHWM, OCMBICICHMH, 3alloMuHaHuU. llenb Takoro ponxa paboT — 3aKperuieHHe 3HaHUil,
(bopMupoBaHHE YMEHUM, HABBIKOB.

B xome camMoCTOATENBHBIX PEKOHCTPYKTUBHBIX pabOT MPOMCXOIUT MEepecTpoika
PEILIEeHNN, COCTaBICHHUE IIJIaHa, TE3UCOB, HA 3TOM YPOBHE MOTYT HM3Yy4aTbCs IEPBOMCTOYHMKH,
BBITOJIHATHCS. TUIIOBBIE M HETHUIIOBBIE pacueTHble 3agaHus llenb 3Toro Bupa paboT — HAy4dUTb
CTYZCHTOB OCHOBAM CaMOCTOSITEIbHOTO IUIAHUPOBAHUS.

CamocrostenbHas TBopueckas paboTa TpeOyeT aHanu3a HPOOJIEMHOM cHUTyaluH,
1oJIy4eHus: HoBoi uHpopmanuu. CTyIEHT T0JKEH CaMOCTOSITENbHO IPOU3BECTH BBIOOP CPEICTB
u MerojoB pewmieHus. Llenp pgaHHOro Buzaa paboT — oOyueHHE OCHOBaM TBOPYECTBA,
IIEPCIIEKTUBHOIO IUIAHUPOBAHMS, B COOTBETCTBMM C JIOTUKOM OpraHu3aldyd Hay4HOIO
HCCIIEIOBAHUS.

B ocBoeHMM AMCLUIIIMHBI MHBAJIWJAMHU U JINLAMH C OTPAHUYEHHBIMU BO3MOKHOCTSIMH
310pOBbsl OOJIBILIOE 3HAYEHHE HMMEET HHJIUBHUAyallbHass ydeOHas paboTa (KOHCYJIbTAallUU) —
JIOTIOJIHUTEIBHOE pa3bsiICHEHUE YUeOHOro MaTepHana.

WnauBuayanbHble KOHCYNbTAMM 10 TMPEAMETY SBISIIOTCS  BaXHBIM  (PAKTOPOM,
CMOCOOCTBYIOIIMM MHAMBUIYATU3aMK OOyYeHHUS U YCTAHOBJIEHUIO BOCIMTATEIBHOTO KOHTAKTa
MEXJy TMpernojaBarenleM U OOy4yarolMMCS HWHBAJIUAOM WIM JIMIOM C OrPaHUMYCHHBIMU
BO3MOYHOCTSIMHU 3/I0POBBSI.

7. MaTepuajbHO-TeXHHYECKOe o0ecnieyeHne o JUCHUILINHE (MOIYJII0)

HauMmeHoBaHME crIEUAIBHBIX OCHAILEHHOCTB CIIEAAIbHBIX IMepeyeHb JNIEH3NOHHOTO
MIOMEILEHUNI MOMEIECHUIT TIPOrPaMMHOTO 00ECTICUEHHSI
VuebHble ayJIUTOPUHN s | MeGenb: yueOHast MeOerb Microsoft Windows;
TIPOBEICHUS 3aHATHI JIEKIIMOHHOTO




THUIA Texuuueckue cpeactsa odydenus: | Microsoft Office

9KpaH, IPOEKTOpP, KOMIBIOTED

VYueOHble ayJIUTOPUHU s | MeGens: yueOHast MeOeb Microsoft Windows;
MIPOBEICHUS 3aHATHI
CEMUHAPCKOr0 THIIA, TPYIIMOBBIX H
WHIUBHUIYAIbHBIX  KOHCYJIbTAllUH,
TEKYIIEro KOHTPOJIS u
MIPOMEKYTOYHOM aTTeCTaliu

Texuuueckue cpencrsa odyuenus: | Microsoft Office

3KpaH, IPOEKTOp, KOMIIBIOTEP

VuebHble ayJAUTOPUH U MebGenb: yuebHas MeOesb Microsoft Windows;
MPOBENCHHUS J1aOOPATOPHBIX PabOoT.
JlaGopaTopus XUMHYECKOM
texnonoruu (ayxa. 435C)

Texuuueckue cpencrea odyuenus: | Microsoft Office

NEePEHOCHOE MYIbTHMEIHIHHOE
obopynoBanue (HOyTOYK,
MPOEKTOP)

Oo6opyznoBaHue:
CrIeIHAT3UPOBAHHAS
nabopaTtopHas MeOeInb (CTOIBI,
CTYJIbsI, IIKA(BI TS PEAKTUBOB U
000pyI0BaHUS, BBITSDKHBIE
mKagbl), CpeNCTBA MOKAPHOM
0€30IacHOCTH M OKa3aHHUs EPBOH
MEIULIMHCKOM TTOMOIIIH,

XUMHUYEcKas Iocyaa u
000opynoBaHKE, BECHI
aHAINTUYECKUE U TEXHUYECKHUE,
JIEKTPUYECKUE HarpeBaTeIbHbIC
wutky, pH metp «Oxkcnepr-001-
1», mydenbHas neyb, CyIIHITEHBIA
mkad, neHTpudyra nadoparopHas
LEH-16, mukpockon
MeTautorpaduuecKiii « AIbTaMmy,
XHMHYECKHE PEaKTHBBL

YueOHbIE ayIUTOPUHI s | KypcoBast pabora He mpegycMoTpeHa ydeOHBIM TUIaHOM.
KypCOBOTO MPOSKTUPOBAHUS
(BBITTOJTHEHUS KYPCOBBIX padoT)

[[J'Iﬂ CaMOCTOSATEIIHLHOM pa6OTLI 06yqa101unxc;1 npeaAyCMOTPCHLBL IIOMCIICHM A,
YKOMIIJICKTOBAHHBIC CHCLII/IaJIHSPIpOBaHHOﬁ Me6eHLIO, OCHalIICHHBIC KOMHBIOTepHOﬁ TEXHUKOM C
BO3MOXXHOCTBIO MOJKIKYCHUA K CCTH ((I/IHTepHCT» u obOecrieueHUEM JO0CTYIIa B 3JICKTPOHHYHO
I/IH(bOpMaI_[I/IOHHO'O6paSOBaTeJ'ILHy10 Cpeay YHUBCPCHUTCTA.

HanmenoBanue momMemeHni mist OCHAIIEHHOCTD MIOMEIEHN TS [lepeueHp NHULIEH3UOHHOTO
CaMOCTOSITETTFHON pabOTHI CaMOCTOSITENTFHON pabOTHI MIPOTrPaMMHOTO 0OecTIey CHHS
00yJarommxcst o0yJarommxcs
IMomemenue i camocTosTenbHOM | Mebenb: yueOHas Mmedenb Microsoft Windows;

paboTel o0yJaromuxcst (AUTaIBHBINA

3an Hayuroii 6u6mioTekH) Kommiexkr  cnenmanusupoBanHoii | Microsoft Office

Mebenu: KOMIBIOTEPHBIC CTOJIbI




O6opynoBanue:
TEXHUKa C TMOAKIIOYCHHUEM K
“H(pOpMaIMOHHO-
KOMM YHUKAIIMOHHOMN
«HTepHeT» W JOCTYmOM B
JNIEKTPOHHYIO  MH(OPMAIHOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTesbHON  OpraHM3alluH,
BeO-KaMepbl, KOMMYHHUKAI[MOHHOE
o0bopynoBaHue, 00ECIICUHBAOIICE
JOCTym K  CETH  HHTCPHET
(mpoBoHOE coelMHEHUE u
OeCcrpoBOIHOE ~ COCMHHEHHE M0
texnonorun Wi-Fi)

KOMIIBIOTCpHAs

CCTHU

IMoMemieHne st CaMOCTOSTEBHOMN
padotsl oOyqaronuxcs (ayn. 431C)

MebGenb: yueOHast MeOeIh

Kommiekr  cnenmanu3upoBaHHON

MeOenn: KOMITbIOTEPHBIE CTOJIBI

ObopynoBanue:
TCXHHUKa C

KOMITbIOTEpHAsI
MOAKITIOYEHHEM K
nH(OpMAaLIMOHHO-
KOMM YHMKAIIHOHHOM CeTH
«HTEpHET» W OCTyIOM B
JJIEKTPOHHYIO  MH(OpMaIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNIbHON  OpraHu3alluy,
BeO-KaMephl, KOMMYHHKAIIMOHHOE
obopynoBaHue, 00eCIeYnBaroNIee
JOCTym K  CEeTM  MHTEpHET
(mpoBoHOE COeIMHEHNE 3¢
OecrpoBOHOE  COCIMHEHHE IO

texaomorun Wi-Fi)

Microsoft Windows;

Microsoft Office
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