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Mporpamma ancumnnuHbl "KuHeTrka n TepMmoanHammka katanutuieckunx peakumin'; 04.04.01 "Xummusa".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma ancumnnuHbl "KuHeTrka n TepMmoanHammka katanutuieckunx peakumin'; 04.04.01 "Xummusa".

Mporpammy oucuunnnHebl paspaboTan(a)(v1) Bepylwumii HayyHbIR COTPYAHKK, O.H. (noueHT) Cenos U.A. (nabopatopust
OM3MKO-XMMUYECKUX nccnenosaHnii, OtToen guandeckon xummm), lgor.Sedov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-1 CnocobeH 1cnonb3oBaTh NOMyYeHHbIE 3HAHNS TEOPETUHECKNX OCHOB COBPEMEHHOW

XMW 1 CMEXHBIX HayK MPpU peLleHUn NpodoecCroHanbHbIX 3a4ad

MnK-2 CnocobeH NpuMeHsTb NPUOBPETEHHbBIE HABBLIKU MPOBEAEHUS XUMUNYECKOTO
SKCMeprMeHTa, OCHOBHbIE CUHTETMYECKNE U aHannTU4eckmue MeTodbl NonyyeHms un
nccnenoBaHNs XMMUYECKUX BELWECTB Y peakuunin Npy peweHnn npodeccroHanbHbIX
3apad

Obyqarowmitcs, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

OCHOBHbIE 3aKOHbI XMIMWYECKO TEPMOAUHAMUKA U KUHETUKU, MEXaHN3Mbl BaXKHENLWNX TUMOB
KaTanuTU4eckrx NPoLEeCcCoB, 3aKOHOMEPHOCTH NMPOLIECCOB afcopbummn, METO4b! BbIBOAA YPABHEHNM,
OMMChIBAOLMX 3aKOHOMEPHOCTU NMPOTEKAHNS FOMOTEHHBbIX, FETEPOreHHbIX U oep-MEeHTaTUBHbIX
KatanMTU4yeCcKmnx NpoLEeCCOB, MPOCTEMLINE BUABI 9TUX YPABHEHUIA, 3aKOHbLI MACCO- 1 TEMNONEPEHOCA,
KWHEeTUNYeCKne ypasHeHusd Kkatanntnyeckmnx npoueccoB onsa pa3niMyHbiX peXxnMoB B
MaKpPOCKOMUYECKMX CUCTEMAX

JonxeH ymeTtb:

paccynTbiBaTh Ha OCHOBE (DYHAAMEHTaNbHbIX (U3NYECKUX 3aKOHOB 1 NPOCTENWNX MOAENbHbIX
npeacTaBNeHnin napaMeTpbl KaTanMTUYeckmx NpPoLECCOB

JonxeH snagertb:

MeTonammn omM3nyYeckor XMMUM NPUMEHNTENBHO K KaTannuTUYeckmm npoleccam

JlonxeH BeMOHCTpMpPoBaTh CNOCOBHOCTL Y FOTOBHOCTb:

BbIBOJlAa YPABHEHWI, OMMCHIBAKOLMX 3aKOHOMEPHOCTY NPOTEKAHNSI FOMOMEHHBIX, FETEPOreHHbIX 1
PepPMEHTATUBHbBIX KaTannTU4eckmx NpoLeccoB

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa gucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.[B.03.05 OucumnnunHbl (Mogynmn)" OCHOBHOM
npocdpeccroHanbHoi obpasoBatenpHoi nporpamMmbl 04.04.01 "Xumusa (MHHOBaUMOHHbLIE MaTepuanbl U MeTodbl NX
nuccnenoBaHus)" 1 OTHOCUTCS K SUCLMMNMHAM MO BbiGOpY.

OcBavBaetcsi Ha 1 Kypce B 2 cemecTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmxcs ¢ npenopaearesnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOCTb ANCLMNANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KoHTakTHas paboTa - 27 4aca(oB), B TOM 4ucne nekuun - 10 yaca(os), npakTnyeckne 3aHsATHS - 8 4aca(os),
nabopaTopHbie paboTbl - 8 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTtosiTenbHas pabota - 45 yaca(oB).
KoHTponb (3a4é€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOHHOr0 KOHTPONS ANCLMMAUHBI: 3a4ET BO 2 CEMECTPE.

4. CopepxaHue OUCLUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TemaTu4yeckuit nlaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLMNAUHE (MORYNIO)
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Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Tema 1. OCHOBHblE ONpeneneHuns.
1 BO3MOXHOCTb KONMYECTBEHHOTO > > > 0 5
OMMCaHUS KaTaMTUYEeCKmx
npoueccos
2.|Tema 2. [OMOreHHbI katanms 2 2 2 4 8
3 Tema 3. Ancopbums 1 reTeporeHHble > > > 0 8
Karanmtndeckme peakumm
Tema 4. KnHetnka reteporeHHoro
4. Karanusa 2 1 2 0 8
5.[Tema 5. ®epmeHTaTVBHbBIN Katanma 2 1 0 4 8
Tema 6. TepMoamHamMuka 1 KUHETHKA
6.[B peanbHbIX KaTaNUTUYECKNX 2 2 0 0 8
cmcTemax
Ntoro 10 8 8 45

4.2 CopepxaHue aUCUUMNINHLI (MOBYNSA)
Tema 1. OcHOBHble onpeaeneHus. Bo3MOXHOCTb KOIMYECTBEHHOrO ONMCaHUs KaTaMTUYecKux npoL.eccos

Kpatkuin ncropmnyecknin odepk. OCHOBHbIE aTanbl pas3sntus katanmsa. PeHomeHonormsa katanusa. Ponb katanusa B
COBPEMEHHOI XMMNYECKOW NPOMBILNEHHOCTY 1 B XMBOIA npupoae. Obwue nprHuMnbl katanusa. Katanus u pasHoBecue.
MNpoMexyToYHble COeANHEHNS B KaTanuae, Katanma3arop Kak acTeXMoOMeTpUYecknin peareHT. Katanutmyeckuin Lmkn.

HoBbin peaKLI,I/IOHHbII7I nyTb, 0TKprBaeMbII7| Katanm3aTtopom. CDaKTOpr, onpegnensawowme CKOpoCTb KarannTnyeckom
peakunn. Sq.)q.)eKTbl KOMneHcaunn n OornoJIHNTENbHOIo CBA3biBaAHUA.

BsaumopeiicTBre peakUMOHHOM cpeabl U KaTanusatopa. AKTUBHbIE (DOPMbI TOMOrE€HHBIX U reTepPOreHHbIX
katanusatopos. CTaunoHapHoe cocTosiHWe KaTanusatopa. ObpaTtHas CBsi3b 1 CAMOPEryMpoBaHUE B KaTanuae.

rlpI/IHLI,I/II'IbI Knaccudomkauum Katanms3aTopoB U KaTanuTU4eckmnx npoLeccos. OcCHOBHbIE XapakTepUCTUKn Katanm3aTopoB:
aKTUBHOCTb, CENIEKTUBHOCTb, CTabunbHOCTb.

Tema 2. FloMoOreHHbIn Katanus

["OMOreHHbI KaTtanna u ero OCHOBHble 0COOEHHOCTU. [[OMOreHHble KaTanuTuieckmne cuctemol. FoMoreHHble
KaTanmsaropsbl, UX TUMNbl U CTPoeHrEe. MonekynsapHbI XxapakTep roMOreHHbIX KatannuaaTopos. ["a30gbasHblil rOMOreHHbIA
katanua. Ma3oobpasHbie CMCTEMbI 1 KaTanmTnyeckme peakumm. MNMpumepbl razogasHoro katanmaa. MexaHuam
KaTanMTu4eckoro aenctens. XuakogasHbli FOMOreHHbln katanms. KUCnoTHO-OCHOBHbIM KaTanus B pacTBOpax.
Kartanunsartopsbl, npypoaa katanMtu4eckoro 4encTens. Tunbl XMMUYeCKnx peakunia. NMpumepsl katanntmnyeckmx
npoueccos. MeTannokoMneKcHbl kaTanua. Komnnekcbl NepexoaHblix MetTannos, 0COBEHHOCTM UX COCTaBa U CTPOEHNS.
Cranmm kaTanutmyeckoro npouecca ¢ yyactuem KINM, katanutuyeckme umknbl. [MpnHUMNBLI COOTBETCTBUS B
MeTanNoKOMMNEKCHOM kaTtanuae. lNpumepbl peakuuin: rmapuposaHue, OKUCNeHne, rmapogoopMnaMpoBaHme,
n3omepusaums.

MuuennsipHblil katanu3. [oBepxHOCTHO-akTUBHbIE BelwecTsa. MuuennoobpasoBaHue B BOGHbIX M OPraHUYECKMX Cpenax.
PacnpeneneHune peareHToB B MULENNSPHOM pacTeope. Mpupona katanmtmyeckoro agocpekta. Obnactu npuMeHeHns
MULLENNSIPHOrO KaTanuaa.

MexdpasHsblin katanns. OcobeHHOCTU XMMUYECKMX peakuuii B MHorodasHbix cuctemax. [Mpouecchl nepeHoca yepes
noBepxHOCTU pasmena ¢as. Katanmaatopbl-nepeHoCHNKM, MEXaHU3M X OeACTBUS.

Tema 3. Ancop6bumns n reteporeHHble KaTanuTtuyeckue peakuum

AncopbrpoBaHHbIE MONEKY/bl B3AMMOLEWCTBYIOT C MOJIEKYIAMM UM aTOMaMM MOBEPXHOCTM 1 CHUXAOT Kak CBOBOLHYO
MOBEPXHOCTHYO SHEPI M0 KOHAEHCUPOBAHHOM (hasbl, TakK Y CyMMapHYK SHEPIUI0 CUCTEMbI. DHEpPreTuka u
TepMoauHaMrKa afcopbumm pacCMOTPEHbI B CNEOYIOWMX NEKLMSIX, & Ceiivac 0TMETUM, 4TO agcopbums ? npouecc
CaMOMNpPOV3BO/bHbINA, MPOVCXOASAWMIA C BolaeneHnem Tenna. MNpouecc, obpaTHblii ancopbumm, HasblBaloT oecopbuueii.

a,EI.COp6eHTOM Ha3blBaAlOT TBepaoe BewecTsO, Ha KOTOPOM nponcxoanTt a}J,COpﬁLI,I/Iﬂ;

ancopbatom HasbIBalOT yXe afcopbupoBaHHOE BEWECTBO, HAXOASWEECS Ha MOBEPXHOCTM UK B 06 beMe nop
agcopbeHTa;
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aLlCOpﬁTI/IBOM HasbIBalOT BEWECTBO, CNOCOOHOE a,EI.COp6I/Ip0BaTbC$I, HO elle He a,D.COp6I/IpOBaHHOG.

B o6wem cnyyae ancopbuunst obycnosneHa B3aMMoLeicTBUEM MONekyn agcopbarta ¢ Monekynamu (atomamu),
NMPVIMbIKAOWMMU K MOBEPXHOCTU aacopbeHTa, a Takxe Mexay afacopbupoBaHHbIMM MONEKynaMu U nx goparMeHTamu.
Bce Buabl agcopbunm nmetoT 0bLyo KBaHTOBO-MEXaHUYECKYI0 OCHOBY, NPMPOAA B3aMMOLEACTBUS ONpenensieTcs
3MEKTPOHHOI CTPYKTYpOI Monekyn agcopbarta n agcopbeHTa. CywecTByeT HENPEPbIBHLIA CNeKTP hopM aacopbumu,
pasnuyatoLmMxcs Mo MHTEHCMBHOCTM B3aWMOAENCTBUS, TUNY CUN, XapakTepy obpasytolwmxcs cessel agcopbat ?
aacopbeHT, U3MEHEHNSM B CTPYKTYpe Kak afcopbrpoBaHHbIX MONEKy/, Tak noBepxHocTh aacopbeHTta. ObblYHO
BbIAENSIOT ABa NpeLenbHbIX cydas agcopbuum: ancopbLmio XMMUYECKYIO Unu xemocopbuuio 1 ancopbumio
h3NYECKYIO NN OU3NYeCcKyto ancopbumio.

TunuyHas xemocopbums ? 9TO XMMUYecKasl peakums Mexay ancopbaTom 1 NOBEPXHOCTHLIMU aToMaMy UNK rpynnamm
aToMoB afcopbeHTa, Npu KOTopoi Monekyna agcopbarta otaaeT UM Nony4aeT oT NOBEPXHOCTU 3NEKTPOH. TunuyHas
gousnyeckas agcopbuUms OCyWEeCTBNSETCS 3a CHET CUM MEXMONEKYNSAPHOrO B3aMOOENCTBUS, KOTOPbIe He CBS3aHbl C
nepeHocoM unm o6o6LecTBEHNEM SNEKTPOHOB.

N3oTtepma MeHpu. BT0 ypaBHEHME, KOTOPOE ANSt N30TEPMUYECKMX YCNOBWIA NPY MarblX AABNEHWSX, KOFAa ra3 MOXHO
paccmatpuBaTh Kak MaeanbHblid, a YACIO Ero COyAapeHWii ¢ MOBEPXHOCTLIO NMPONOpLUMOHanbHO P

N3oTepma apcopbumm NleHrmiopa.

YpasHeHve B3T. Npwu BbiBOAE 3TOr0 ypaBHEHNS NCMONb30BaHbl AonyweHus, JleHrMiopa: paccmaTprBaeTcs
noKanusoeaHHas agcopbums Ha OLHOPOLHON NOBEPXHOCTM 63 yyeTa B3aMMOLECTBIS MEX Y MONEKynamMm B
MAOCKOCTY CNOS, HO AOMONHUTENbHO BBOAUTCS Y4eT ?BEPTUKANbHBIX? MEXMONEKYNSPHBIX B3aMMOLeiCTBIiA agcopbar -
agcopbar.

I'IpleeHeHme ypaBHEHUA B3T MoxeT HbITb 4OCTATOYHO KOPPEKTHbIM NLb Npu rapaHTNpoBaHHOM OTCYTCTBUN MUKPOMOP
1 NOBEPXHOCTHbIX MOONCPNKATOPOB.

Tema 4. KuHeTHKa reTeporeHHoro Karanmsa

KuHeTtnyeckre Monenu reteporeHHbIx peakumu, J1aHrmiopa-XvHwenssyna u Puonna-dnu. CtagnitHble U CInTHble
MEXaHW3Mbl B FeTepOreHHOM KaTtanuae, npuMepbl npoueccos. CTeneHb KOMNeHcauuy 1 NoTeHUManbHbie Npodouny st
3TVX MEXaHV3MOB.

OneKTPOHHbIE MPEACTaBNEHNS B KaTanuae. ONeMeHTbl 30HHON TEOPUM NONMyNPOBOAHNKOB. Cnabble 1 cunbHbIE POPMBbI
XEMOCOPBLIMOHHOM CBS3M Ha MOBEPXHOCTM NONYNPOBOAHMKOBBIX KATAanM3aTopoB, X peakLMoHHas CnocoBHOCTb.
PanvkanbHble MexaHn3Mbl peakuunii B NonynpoBOLHNKOBOM KaTanuse.

OTpaBneHme, NpoOMOTUpOBaHMNE, MOANGULMPOBAHMNE KaTann3aTopoB B paMKax SﬂeKTpOHHOI7I Teopun. Ponb YPOBHA
CDepMVI, Kak perynsartopa CKoOpoCTu, CeENeKTUBHOCTHU peaKLu/n7| Ha NOBEpPXHOCTW NoNynpoBOAHNKOB.

Tema 5. PepMeHTaTUBHbIA KaTanus

CTpoeHre monekyn cpepmeHTa. OcobeHHOCTV B3aMMOENCTBIS B KaTanMTUYECKOM KOMMnekce ?cybeTpart ? qhepMeHT?.
OcHOBHbIE 0COBEHHOCTY KMHETVKM (DEPMEHTATUBHBIX peakLuii.

Knaccugomkaums doepmMeHToB. MexaHn3aMbl (0epMEHTATUBHOIO Katanmaa (CHUXeHe oepMeHTaMm sHepruy akTueaumu,
NPUHUMN MHOYUMPOBAHHOIO COOTBETCTBMS). DakTopbl, BAMSIOWME Ha 30pdEKTMBHOCTb (DepPMEHTaTBHOMO Katanuaa:
KOHLIeHTpaumusi oepMeHTa, ero akTMBaTopoB Uv MHrMbruTopos, cybcTpaTta; Temnepartypa; pH; amcnepcHocTb cybeTpara;
annocTepus; Hann4yme MynbTUPEPMEHTHBIX KOMMNEKCOB, N300DEPMEHTOB MM MHOXECTBEHHbIX MOEKYNSPHbLIX (OOpM
dpepMeHTOB. IMMoOWM3aLmns (epMeHTOB.

YpaBHeHne Muxaanuca-MeHTteH. KnuHetudeckue ypaBHeHNs ons oepMEHTATUBHBIX peakLnii C pasnnyHbIMA BUAaMM
WHIMOMPOBaHNS.

Tema 6. TepmoaMHaMMKa N KUHETUKA B pealibHbIX KaTaNUTUYECKUX cUcTemax
OcHoBHbIe NpoLecchl HegpTeNepepaboTkn ? MMPONU3, KPEKWHF, PUCDOPMUHT.

MaopvpoBaHue B NPOU3BOACTBE METAHONA, afbAernaos U KeTOHOB, aMMHOB. [ernapuposaHune B NPOU3BOACTBE
cTvpona, 6yTaameHa.

npOLl,eCCbI okucnexms ? Nnpomn3BoOCTBO OKCUOA 3TUNeHa, popManbaernna, MaremHoBOro U oTanesoro aHrnapunos,
akposnienHa, OKUCINTENbHbIA aMMOHO/N3.

AnkunnupoBaHue, feankunmposaHue. lNonyyeHme atunbeHsona un Kymona, ankunuposaHue napadguHoB onedonHaMm.

MonyyeHne cuHTes-rasa. Mpouecc duwepa?Tponwa. CuHTed MeTaHona. KapboHunnposaHue cnmpTos. MNonyyeHne
6EH3MHOB 1 MHAMBUOYANbHBIX YTNEBOLOPOAOB Ha 6ase meTaHona.

00630p COBPEMEHHbIX METOI0B (POPMUPOBAHUS COPOEHTOB C ONpeaeneHHbIMM CBOWCTBAMI NMOBEPXHOCTA 1 MOPUCTOM
cTpyKTYypoii. KOHCTpyvpoBaHe MaTepuanos ¢ yrnopsAo4eHHONn NOPUCTOR CTPYKTYPOR C UCNONb30BaHWEM TEMMNATHOrO
(MaTpUYHOro) CUHTE3a 3a NocnefHne OBa AecATUNeTUS PacnpoCTPaHMIOCh BO MHOMMX cTpaHax. MoanduumposaHue
yrnepoaHbix ancopbeHTos 06paboTKol XMMUYECKUMU peareHTamu.
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SﬂeKTpOXVIMI/I‘-IeCKOG MoAnouLMpoBaHue yrnepogHbliX MaTepunanos.

TeMnnaTHbI CUHTE3 KaTaNMTUYECKN aKTUBHbIX 0Bpa30BaHnil Ha NOBEPXHOCTU YINEPOAHbIX Y HEOPraHNYECKMX
maTtepuanos. HanpaeneHHbln CMHTE3 (OYHKLMOHABHbBIX MOPUCTLIX MATEPUANOB.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSAITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucuUnIMHe (MOAaYIHO)

CamocTosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWIo U NpU METOANYECKOM PYKOBOLACTBE Npernoasartens,
HO 6e3 ero HeNocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYIO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyvatowmxcst
BKJ/IOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTAENbHbIX TEM (Pasfenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyatolmecs YnuTaoT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3aaHNs, HanpaBneHHble Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.

OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMAaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NUTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:

Mopsnok opraHM3aumn 1 oCyLecTBIEHNS 0Dpa3oBaTeNbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieumnanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 ropa Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EOHbIX 3aBeaeHMNA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
doenepanbHbI yHUBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yYpeXaeHNs
BbICLWEro npodeccroHansHoro obpasosanHus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

NokanbHble HopMaTtuBHbIe akThl KasaHckoro (IMpuBonXckoro) goeiepanbHoro yHuBepcureTa

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYaEeT OLUEeHO4YHblE MaTepualsibl, Hanpae/ieHHbIE HA NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCIEe 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUEeHOYHbBIX CPEACTB COLEPXUTCS Cneaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPyeMbIM peadynbTatam 0by4eHus Mo AMCLUNMHE (MoLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHMSI OLEHKYM MO ANCUMNINHE (MOZYIIO);

- onucaHve nopsiaka NPUMEHEHUs 1 NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;
- KpUTEPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPecTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNoYas TpeboBaHus, NpeabsBAsieMble K OeACTBUAM 00yHalolLmXxcs,
LEMOHCTPVPYEMbIM pe3ynbTataM, 3aaHus pa3nuyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNUHBI (MOaynst)

OcBoeHUE oucCUMNAUHBI (MOSYNS) NPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxXeT ObITb AOCTYMHA 00yyalowWwmuMcs B OOHOM U3 BYX BapUaHTOB (Mb0 B 060MX N3 HKX):

- B 9NEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nony4aroT y4ebHyto nutepatypy Ha
aboHEeMeHTE Mo YnMTaTeNbCKMM BrneTam B COOTBETCTBUM C NpaBunamy nonb3oBaHus HayyHol 6GmbnnoTekoi.

ONeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npn BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NIMYHOrO KabuHeTa B cuctemMe "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMK NevYaTHbIX M3aaHUn BBINOTEYHbIN
ooHA AomKeH ObITb YKOMMIeKToBaH UMK M3 pacyeTa He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro u3 n3gaHunini OCHOBHOM nuTepatypbl 1 He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTtypbl Ha Kaxaoro obyyatouerocs U3 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLUMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHOR y4eOHOM NnTEpaTypbl, HEOOXOAUMOI A4/ OCBOEHNS AUCLUMNAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyeli nporpamMme oucLUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnaparensiMm anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMMNNEKTOBAHNS OOHA0B Hay4Hoi
6unbnuotekn KdY.
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8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNIINHBI (MOAYIIS)

BectHuk MI'Y. cepusa Xumunsa - http://www.chem.msu.ru/rus/vmgu/welcome.html

KnneTtuka u katanms - http://elibrary.ru/contents.asp?issueid=712147

KUHETMKa Katanutmdeckux peakumii - http://www.xumuk.ru/encyklopedia/1923.html

Poccuiicknin xummyecknii xxypHan - http://www.chem.msu.ru/rus/journals/jvho/welcome.html

douanyeckas xmmus. TepMmoanHamMuka n kuHetumka - http://e.lanbook.com/books/element.php?pl1_id=47443

9. MeToguueckue ykasaHusl oisi 06y4aroLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHoaumm

nekuuu B xone NEKLMOHHBIX 3aHSTUI CriedyeT BECTW KOHCNEKTMPOBaHue yyebHoro mateprana. Heobxonmmo
obpalate BHUMaHKE Ha KaTeropum, (oOpMynnpoOBKU, PACKPbIBAOLME COLEPXaHNE TEX U UHbBIX
SABMIEHMIA N NPOLIECCOB, Hay4HbIE BbIBOMbI U MPaKTUYeCKue pekoMeHnaLmnm, nonoXuTenbHbIA OnbIT B
0paTopPCKOM UCKyCcCTBe. XKenaTenbHO 0CTaBUThb B paboumx KOHCMEKTax Mons, Ha KOTOPbIX fenaTb
NMOMETKN U3 peKOMEeHO0BaHHOW nuTepaTtypbl, 4OMOMHSAOWNE MaTepmnan NPoCcnNyLWwaHHoW nekunn, a
Takxe nogyepkuBatoLme ocobyto BAXHOCTb TEX UW UHbIX

TEOpeTUHECKMX NONOXEHWA. 3a4asaTtb NPenogaBaTtento YTO4HSWME BONPOChI C LENbIO YSACHEHWS
TeopeTNHECKMX MOMOXEHWI, paspelleHns CNopHbIX CUTyaLmni.

Pe3ynbTaTbl KOHCMEKTUPOBAHUS MOTYT BbiTb MPELCTABNEHbI B PA3NIMYHBIX (DOPMAX.

MnaH - 370 cxema NPOYNTaHHOro MaTepmana, KpaTkuii (Mnu NoapobHbIA) NepeveHb BOMPOCOB,
oTpaxarLwwmx CTPYKTYpy 1 NocnenoBaTenbHOCTb Matepuana. MNoapobHo cocTaBneHHbIN NiaH BroiHe
3aMeHSIeT KOHCMEKT.

KoHcnekT - 3T0 cMcteMatnanpoBaHHoe, NOrMYHOE U3N0XEHNE MaTepuana uctoyHuka. Pasnnyatorcs
yeTblpe TUMNa KOHCMEKTOB:

- MnaH-KOHCNEKT - 3TO pas3BepHyThIV AETANN3MPOBAHHbINA NNaH, B KOTOPOM LOCTATOYHO NOAPO6HbIE
3anucuy NpUBOLATCA MO TEM MYHKTAM MnnaHa, KoTopble HyXAatoTCS B MOACHEHWW.

- TekcTyanbHbI KOHCMEKT - 3TO BOCNPOM3BEAEHNE HAMBONee BaXHbIX MOMOXEHUIA U (DaKTOB
NCTOYHWKA. .

- CBOBOLHBIV KOHCMEKT - 3TO YETKO M KPaTKO CPOPMYNMPOBaHHbIE (M3M10XEHHbIE) OCHOBHbIE
MONOXeHWs B pe3ynbTaTe ryboKoro OCMbICNMBaHUS Mateprana. B Hem MoryT nprcyTcTBoBaTh
BbINUCKM, LUTATbI, TE3UCHI; YacTb MaTepuana MoXeT ObiTb MPeACcTaBneHa niaHoM.

- TemaTuyeckuli KOHCMEKT - COCTABNSIETCS HA OCHOBE U3YHeHWS Psiaa MCTOYHUKOB 1 AaeT 6onee nnm
MEeHee ncyepnblBaowWmiA OTBET MO Kakow-TO cxeme (Bonpocy).
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Bup pabot MeTtoaunyeckue pekomeHaauum

npakTuyeckme | BaxHol cCoCTaBHOM YacTbio y4ebHOro npouecca B yHUBEPCUTETE SIBNSIOTCS NPaKTUHECKME 3aHATMSI.
3aHATMA MpakTnyeckune (CeMUHaAPCKME) 3aHATUS MPOBOAATCS rMaBHbIM 06Pa30M Mo AMCLUNNMHAM, Tpebyowmm

Hay4YHO-TeopeTnyeckoro 0600bLweHns nMTepaTypPHbIX UCTOYHMKOB, U MOMOratoT CTyAeHTaM rnybxe

yCBOUTb y4ebHbIA MaTepuan, NpMobpecTy HaBbIKM TBOPYECKO paboThl HA LOKYMEHTaMK 1

NepBOUCTOYHMKAMMU.

[MnaHbl CeMUHaApPCKUX 3aHATUI, X TEMaTUKa, pekoMeHayemas nutepaTtypa, uenb 1 3a4ayv ee

n3y4yeHunst cooblalnTcs NpenoaaBaTenemM Ha BBOAHbIX 3aHATUSX MU B METOAUYECKUX YKa3aHMSX No

JaHHOW aucLmMnImHe.

HauyvHasi noaroToBky K 3aHATUIO, NpenoaaBaTtenb ykasbiBaeT CTyAeHTaM CTpaHuLbl B KOHCMNEKTe

nekuwnii, pasaensl y4ebHMKOB 1 y4ebHbIX Nocobuii, YTobbl OHK Nony4uny obliee NpeacTaBieHne o

MeCTe 1 3HaYeHUN TEMbI B N3y4aeMOM Kypce. 3aTeM CnefytoT pekomeHaauum no pabore ¢

OOMONHUTENBHOM NNTEPAaTypPONA.

[MoaroToBka K MpakTU4eCKOMy 3aHATUIO BKOYaeT 2 aTana:

111 - opraHM3auUnOHHbIN;

201 - 3akpenneHune n yrnybneHne Te0PETUIECKNX 3HAHNIA.

Ha nepBoM aTane CTyoeHT NnaHUpyeT CBOK CaMOCTOSTENbHYO paboTy, KOTopasi BKIOYaeT:

-ysICHEHWE 3a4aHNs Ha CaMOCTOATENbHYIO0 paboTy;

-no6op PeKOMEHA0BAHHOW NMTepaTypbl;

-cocTaBfeHve nnaHa paboTbl, B KOTOPOM OMPERENSOTCS OCHOBHBIE MyHKTLI NPEeACTOsAWEN

NnoAroTOBKMU.

CocTaBneHue nnaHa AMCUUMNNMHAPYET 1 NOBbLIWAET OPraHM30BaHHOCTb B paborTe.

BTopoin atan BkntoYaeT HENOCPeACTBEHHYIO NOArOTOBKY CTyAeHTa K 3aHsATUi0. HaymHatb Hano ¢

N3y4eHnsi PEKOMEHO0BAHHOW nuTepaTypbl. Heo6x0AMMO MOMHUTb, YTO Ha NEKLMU 0ObIYHO

paccmaTpvBaeTCs He BECb MaTepuan, a Tonbko ero YacTtb. OcTanbHas ero 4actb BOCMONHSAETCS B

npoLecce caMocToATeNbHOM paboThl. B cBA3n ¢ aTuM paboTa ¢ peKoMeHL0BaHHON nuTepaTtypoi

obsazatensHa. Ocoboe BHUMaHWe Npu 3ToM HeobxoaMMo 0bpaTnTb Ha CoLepXaHNe OCHOBHbIX

MONOXEHWIA 1 BbIBOLOB, 00 bSICHEHME SABNEHUIA U (DAKTOB, YSICHEHUE NPAKTUYECKOrO NMPUNoXEeHNs

paccMaTprBaeMbIX TEOPETUYECKUX BOMPOCOB. B npouecce 310l paboTbl CTyAEHT LOMXKEH CTPEMUTLCS

MOHATb N 3aMOMHUTb OCHOBHbIE MOMOXEHUS paccMaTpmBaeMoro Matepuana, npuMmepsbl, NOsSICHSWNe

€ero, a Takxe pasobparbcs B MANIOCTPATMBHOM Matepuane.

3akaH4mBaTtb NOArOTOBKY CnedyeT COCTaBEeHEM NnaHa (KOHCMEKTa) No n3y4aeMomy matepuany

(BONpocy). OT0 NO3BONSET COCTABUTL KOHLEHTPMPOBAHHOE, CXaToe NpeacTaBieHre Mo N3y4aemMbim

BOMpOCaM.

nabopaTopHblie| B xone nabopatopHbix paboT CTyAEHTbl BOCMIPUHMMAIOT 1 OCMbBIC/IMBAIOT HOBbIM y4ebHbI MaTepuar.
paboTbl NabopaTtopHble paboTbl BEIMOMHAIOTCS COrNAcHO rpadouky y4ebHoro npouecca 1 caMoCTOSTeNbHON

paboTbl CTYLEHTOB MO gucumnnvHe. MNpu 3ToM cobnogaeTcst NPVMHUMN MHOWBMAYANbHOMO

BbINONIHEHNS paboT, 1 Kaxablid CTyaeHT BeaeT pabouyyto TeTpanb. Bce nepBuyHbie 3anncu

HeobXoOuMO fenaTh B TeTpaam No Xo4y aKCrnepumeHTa.

MpoBeaeHune nabopatopHbix paboT BkIOHaET B cebsi cneaytowme atanb:

- NOCTAHOBKY TEMbl 3aHATUIA 1 onpeneneHne 3anaqy nabopaTopHoi paboTol;

- onpegneneHune nopsiaka nabopatopHolr paboTbl UK OTOESNbHbBIX €€ 3TaroB;

- HENOCpPeACTBEHHOE BbINONIHEHNE nabopaTopHol paboThbl CTyAEHTAMM U KOHTPOJIb 32 XOA0M 3aHATUIA

1 cobnofeHneM TEXHNKN 6e30nacHOCTH;

- NofBeaeHne nToros nabopatopHoi paboThbl N POPMYNNPOBAHNE OCHOBHbIX BEIBOLOB.

Mpu noarotoeke kK nabopaTopHOMyY 3aHATUIO HEOOX0AMMO 3apaHee N3y4nTb METOANYECKNE

pekoMeHAauun no ero npoeeneHmnio. Cneayet 06patuTb BHUMaHNE Ha Lefb 3aHATUS, HA OCHOBHblE

BOMPOCHI A4/151 MOAFOTOBKW K 3aHATUIO, HA COAEepPXaHWe TEMbl 3aHATUS.

NabopaTopHoe 3aHsATUE NPOXOAUT B BULE Auanora n pa3bopa 0CHOBHbIX BOMPOCOB TEMbI. Takxe

nabopaTtopHoe 3aHSTME MOXET NPOXOAMTb B BUAE NOoKasa Nnpes3eHTauunii, 0eMOHCTPaTUBHOro

matepuana (B 4aCTHOCTW nyakaToBs, CnaliifoB), KOTopble ConpoBoXaatoTcs beceno npernogasaTens

CO CTyOeHTamu.

CTyneHT MoXeT caaBaTb nabopaTtopHyto paboTy B Bue HanvcaHusl pedoepara, NoaroToBku Cnainaos,

npe3eHTaumnin 1 nocneayowen 3awnTol ero, MO MOXET HanMcaTb KOHCMEKT B TeTpaau, OTBETUB Ha

BOMPOCHI Mo 3aaaHHo Teme. OTBETbI HA BOMPOCHI MOXHO COMPOBOXAATb PUCYHKAMW, CXEMaMM 1 T. ..

C NpVBAeYeHNEM LOMONHUTENbHON NMTepaTypbl, KOTOPYIO CnemyeT ykasatb.

Llns npoBepkn akaneMny4eckor akTMBHOCTY U KadecTBa paboTbl CTyaeHTa pabouyto TeTpanb

nepuoanyeckn NpoeepsieT npenoaasaTesib.

K nabopatopHbiM paboTam CTyLEeHT AOMYCKAeTCs TOMbKO MOCe MHCTPYKTaxa no TEXHWKE

6e3onacHocTy. [MonoXxeHusi TeXHUKK 6e30MacHOCTY U3NOXEHbBI B MHCTPYKLMSIX, KOTOPbIE OOMXHbI

HaxoauTbCsl Ha BUOHOM MecTe B nabopatopuu.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 8 n3 13. EEl YHH
oML

ARl | AL O



Mporpamma ancumnnuHbl "KuHeTrka n TepMmoanHammka katanutuieckunx peakumin'; 04.04.01 "Xummusa".

Bup pabot MeTtoaunyeckue pekomeHaauum

camocTosi- | B npouecce NoAroToBKM K 3aHATMSIM NPy HE0OX0AMMOCTM criefyeT o6pallaTbcs 3a KOHCYNbTaumen K
TenbHas npenonasartento. Mas Ha KOHCyNbTaumio, HeobxoAMMO XOPOLO NPOAyMaTh BOMPOCH!, KOTOpbIe
pabota TPebytoT pas3bsCHEHUSI.

3anucu MMeloT NepBOCTENEHHOe 3HaYeHne Ons CaMoCTOSTeNbHON paboThbl cTyAeHToB. OHM nomoraroT

MOHATb MOCTPOEHME M3Yy4aeMoro Matepuana, Bbl1e/IMTb OCHOBHbLIE MOMOXEHUS, MPOCNEaNTb KX

NIOTUKY U TEM CaMbIM MPOHUKHYTb B TBOpYeckyto nabopaTopuio aBTopa. BeneHve 3anvceii

CrnocobCTBYET NPeBpaLleHNO YTEHNS B aKTUBHbIV NPOLLecC, MOOUNN3YeT, Hapsiay CO 3PUTENbHOW, 1

MOTOpPHYIO NamMsATb. CnedyeT NOMHUTL: y CTyEeHTa, CUCTEMATMYeCKM Beylero 3anmcu, co3naeTcs

CBOI MHAMBUOYaNbHbIA POHA NOACOOHLIX MaTepuanos Anst 6bICTPOro NOBTOPEHUS MPOYNUTAHHOTO,

NS MOBUNM3aLUMW HAKOMNEHHBIX 3HaHWA. OCOBEHHO BaXkHbl U MONE3HbI 3anucy Toraa, Koraa B HUX

HaXoOsAT OTPaXeHue MbIC/N, BO3HMKLINE NPU CaMoCcTosITENbHOM paboTe.

BaxHo pa3BuBaTb Y CTYEHTOB YMEHME COMOCTaBNSATb UCTOYHMKN, NPOAYMbIBaTb U3Yy4aeMbilit

matepuan. bonbluoe 3Ha4YeHne NMeeT COBEpPLIEHCTBOBaHIE HABbIKOB KOHCMEKTUPOBAHWS Y CTYEHTOB.

M3y4eHne aucumnnunHbl cnedyet HauymHaTb ¢ NPopaboTKy HacToswel paboyeli NporpamMmel, ocoboe

BHMMaHWe, yaenss uensm 1 sagadam, CTPyKType 1 cogepXXaHuio Kypca.

B xo[le NoAroToBKM K 3aHATUSIM HEOOXOAMMO U3Y4YUTb OCHOBHYIO NUTEPATYPY, O3HAKOMUTLCS C

LIOMONHUTENBHOW NMTepaTypoii, HOBbIMU MyBNMKaUMSIMA B NepPUOANYECcKUX N3OaHUSX: XypHanax,

rasetax u 1.4. MNpu aToM TpebyeTcs y4ecTb pekoMeHaauun npenogasatens u TpebosaHns y4ebHol

nporpammbl. CTyoEeHT MOXEeT [OMNONHUTb CMUCOK UCMONb30BaHHOW NMTepaTypbl COBPEMEHHLIMU

NCTOYHMKAaMU, He NPeNCTaBNEHHbIMY B CNIUCKE PEKOMEHI0BAHHO NUTEpaTyphbl, U B OaNbHEWeM

MCNoNb30BaTh COOCTBEHHbIE NOAroTOBNIEHHbIE y4ebHble MaTepuasbl MPU HANMCAHUN KYPCOBbIX U

IMNNOMHbIX paborT.

CTyneHTaM pekoMeHIyeTcs nony4ymTb B BUbnmote4YHo-MHEPOPMaLUMOHHOM LIEHTPE YHUBEpCUTeTa

y4yebHylo nuTepaTtypy nNo aucuunIMHe, HeobxoOouMyo Onst 3dPeKTMBHON paboThbl HA BCEX BUOaX

ayOVUTOPHbIX 3aHSTUN, a TakxXe ONs CaMOCTOSTeNbHOM paboThl MO U3YYEHWIO OUCLUUMVHBI.

YcnelwHoe ocBoeHMe Kypca npeanonaraeTt akTBHOe, TBOPYECKOe y4acTme CTydeHTa nyTem

nnaHOMepHOW, NoBceaHEeBHOM paboTh.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3ayet 1. MoaroToBka K 3a4eTy 3aKNo4aeTCs B M3y4EeHUN 1 TIaTenbHo npopaboTke CTyaeHTOM y4ebHoro
matepuana gucUnnInHbl ¢ Y4ETOM y4EeOHNKOB, NEKLMOHHBIX U CEMUHAPCKMX 3aHATUA,
CrpynnMpoBaHHOM B BUOE KOHTPOMbHbIX BONPOCOB.

2. 3ayeT npoBoaMTCS B BULE TECTUPOBaHMSA Uin no bunetam. B cnyvae nposeaeHMst UTOroBoro
TecTMpOBaHWS BeOyleMy npenonasaTento NpenocTaBnsaeTcs npaso BOCMONb30BaTbCS MPUMEPHbIMU
3a0aHNSIMX U COCTaBUTb HOBbIE 3aaHNS B MOSIHOM COOTBETCTBMU C MaTepuanom y4ebHoik
ONCUNMNUHBI.

3. Ha 3ayet (B TOM 4ncne 1 Ha NTOroBoe TECTUPOBAHME) CTYOEHT 00513aH NPenoCTaBUTb:

- NONHbIA KOHCMEKT NEKUMIA (faxe B cryvasix paspelweHns cBo604HOro NoceleHns y4ebHblx
3aHATUN);

- MOMHbIA KOHCMNEKT CEMUHAPCKUX 3aHATUI;

- pedbepart (pedhepartbl) N0 ykasaHHOM NpenofasaTenieM Tematuke (B crnydyae nponyckos (Mo
HeyBaXMTENbHOM UNWN YBaXUTENbHOW NPUYMHE) B KA4ecTBe 0TPaboTku NponyLeHHOro Matepunana);
- KOHCNEKTbl AOMOMHUTENBHON NTepaTypbl NO KypCy (MO XenaHuio CTyaeHTa).

4. Ha 3a4ete no 6unetam cTyneHT 0aéT oTBETbl Ha BONPOCkl buneta nocne npensaputenbHow
nogrotoBkn. CTyoeHTy NpenocTaBnseTcs NpaBo oTBeYaTb Ha

Bonpocbl 6Buneta 6e3 NoAroToBKM Mo ero Xxenanuto. Mpenonasatens MMeeT Npaso 3aaaBaTtb
JOMNONHUTENbHbIE BOMPOCHI, €CY CTYAEHT HEAOCTAaTOYHO NOMHO OCBETUN TEMATUKY BONpOca, ecnuv
3aTPyOHUTENbHO OHO3HAYHO OLEHMTb OTBET, ECNN CTYLEHT HE MOXET OTBETUTb Ha Bonpoc buneTa,
€CNN CTYOEHT OTCYTCTBOBAS Ha 3aHATUSX B CEMECTpPE.

5. KayecTBeHHOM NOArOTOBKOM K 3a4eTy SBNSETCS:

- NONHOE 3HaHWe Bcero y4ebHoro Matepuana, BolpaxarLleecs B CTPOrOM COOTBETCTBUN U3/1araeMoro
CTyOeHTOM MaTepwuany y4ebHuka, nekunii U CEMUHAPCKUX 3aHSITUIA;

- cBob60AHOE ONepMpoBaHMe MaTepmanomM, Bolpaxatoleecs B Bolxofe 3a Npenenbl TeMaTukiu
KOHKPETHOro Bompoca ¢ Lefbio ONTUMasbHO WWPOKOro OCBELLeHNs Bonpoca (CBOHOAHbIM
OMnepupoBaHNEM MaTePManoM He CYMTAETCS paccyXaeHne Ha oblmne TeMbI, HE OTHOCSIWMNECS K
KOHKPETHO MOCTaBNIEHHOMY BOMPOCY);

- NeMOHCTpaUns 3HaHWUIA OONONHUTENBHOrO Matepmnana;

- YETKME NpaBUibHbIE OTBETHI HA AOMNONHUTENbHBIE BONPOCHI, 3aaBaeMble 9K3aMEHATOPOM C LIENbIO
BbISICHUTb 06'bEM 3HAHWUIA CTYOEHTA.

HeynoBnetBopuTENbHOM NOArOTOBKOW, BCNEACTBME KOTOPOWN CTYAEHTY HE

3a4UTbIBAETCS NPOXOXAEHUE Kypca, SBNSeTCs:

- HeJOCTaTOYHOE 3HaHWe BCero y4ebHOro Matepuana no Kypcy, Bbipaxatoweecs B CAUIWKOM obLwem
COOTBETCTBUM NMOO B OTCYTCTBUM COOTBETCTBUS U3N1araeMoro CTyAeHTOM MaTepuany y4ebHuka,
NeKUnin 1 CEMUHAPCKUX 3aHATUIA;

- HEYETKME OTBETbHI UM OTCYTCTBUE OTBETA HA AOMNOMHUTENbHBIE BOMPOCH!, 3aaBaeMble
9K3aMeHaTOPOM C LIeNbto BbISICHUTb 06 bEM 3HAHWIA CTYEHTA; — OTCYTCTBME NOATOTOBKM K 3a4eTy Unu
0TKa3 CTyAeHTa OT chaym 3a4eTa.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHONOIMM, UCNONb3YEMbIX NMPU OCYLLECTBNEHUN 06pa3oBaTeNbHOro
npouecca no gucuuniIvHe (MOAYnNK), BK/OUYasA NepeyeHb NporpaMMHOro obecneyeHus U MHGPOPMaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYECcKon 6a3bl, HE0OX0AMMOW AN OCyLUEeCTBNeHus o6pa3oBaTe/ibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolme KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0OYYaIOWMXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebesnbio (CToMbI 1
CTY/bs1) ¥ OCHAlllEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHMUS K ceTu "VIHTepHeT" 1 obecriedeHnem
AOCTyNa B 3NeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBatenbHyto cpely KDY,

YyebHble ayamMTopun 05is KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIEKTOBaHHbIE CNELMAnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbIx MaTepranos.
MynbTMeguiiHas ayoutopus.
CneumnanusmpoBaHHas nabopatopusi.

12. Cpeﬂ,CTBa apgantauuv npenopgasaHusl oguCUNNMNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAIMU 300POBbSA

AEKTPOHHBH
CtpaHnua 10 ns 13. Il YHHUBEPCHTET

SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



Mporpamma ancumnnuHbl "KuHeTrka n TepMmoanHammka katanutuieckunx peakumin'; 04.04.01 "Xummusa".

rlpl/l Heobx0aMMoCT B o6pa305aTean0M npouecce NpuMeHsATCA cnegywme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATME UHPOopMaLnUn O6y'-Ia}OLI.I,I/IMI/ICFI nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIe POpPMbl, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BOSMOXHOCTb MaCLIJTa6I/IpOBaHI/Iﬂ TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- co30aHne BO3MOXHOCTEN Osi 06yHalowWmMXcs BOCMNPUHUMATD O4HY W Ty XXe MHCDOPMALMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHUSIMX CriyXa Noslydany UHGOPMaLMIo BU3yabHO, C HAPYLWEHUSIMW 3peHNs -
ayaunarnbHo;

- MPUMEHEHVEe NPOorpaMMHbIX CPencTs, obecrneynBaroWmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIIA;

- NPVMEHEHNe ANCTaHUMOHHbIX 0B6pa3oBaTenbHbIX TEXHONOIWIA Ons nepenayy MHGOPMaUmn, opraHn3auun pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThl 0by4atowerocs ¢ npenonasatenem, B TOM Yucie Be6UHaApOB, KOTOPbLIE MOTYT
ObITb UCMONb30BaHbI AJ1sl NMPOBEAEHNS BUPTYaNbHbIX IEKLMA C BO3MOXHOCTHI0 B3aUMOLEACTBUS BCEX YHACTHNKOB
OMCTaHUMOHHOro 0by4eHusl, NpoBeneHNsI CEMUHAPOB, BBICTYMIEHNS C AOKNAAaMy U 3aWnTbl BbINOIHEHHbIX paboT,
NpOoBeEeHNS TPEHVHIOB, OPraHM3aLmmn KONEKTUBHOW paboThl;

- MPUMEHEeHNe ANCTaHUMNOHHbIX 06pa3oBaTenbHbIX TEXHONOMMIA AN OpraHn3auUmMm opM TEKYLEero 1 NPOMEXYTOYHOro
KOHTpONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU caaqm oby4atowmMcst MHBaANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSIMI
300p0oBbS (POPM NPOMEXYTOYHOM aTTecTaumnn N0 OTHOWEHMNIO K YCTAHOBNEHHOM MPOAONXUTENBHOCTUN NX COaYN:

- MPOAOMXNTENBHOCTN cAayn 3a4éTa UNKM aK3aMeHa, NPOBOAMMOro B MUCbMEHHO dopMme, - He Bonee yeM Ha 90 MUHYT;
- NPOONMXMNTENIbHOCTN MOAFOTOBKM 06y4yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yem Ha 20 MUHYT;

- MPOAOMXNTENBHOCTU BbICTYNEHNS 0By4atolwerocs npu sawmute KypcoBoi paboThl - He 6onee Yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO 1 y4ebHbIM nnaHom no HanpasneHuio 04.04.01
"Xummsa" n Mmarmctepckoi nporpamme "VIHHOBaLMOHHbIE MaTepumanbl 1 METObl UX MccnenosaHms”.
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
£1.B.[1B.03.05 KuHetnka n TepmoanHammka KaraamTuHeckmx
peakumii

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 04.04.01 - Xumns

Mpodonnb noaroTosku: NHHOBALMOHHbIE MaTepuanbl U MeToAbl UX UCCNeA0BaHUS
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1.YopkeHnopd, N6 CoBpeMeHHbIN kaTtanua n xummdeckas kuHetuka / V. HYopkennopdp, X. HaimaHTcBeapair ; nep. ¢
aHrn. B. V. PongyruHa . - 2-e nag. - JonronpyaHsii : MHTennekr, 2013 . - 500, [1] c.

2. YopkeHpopd, L. CoBpeMeHHbI katanna 1 xumMmuyeckas kKuHeTrka: yuebHoe nocobue / Hopkengopd U.,
HalimaHTtceenpainrt X., - 2-e usga. - JonronpyaHbiii: ViHtennekt, 2013. - 504 c. ISBN 978-5-91559-153-9. - TekcT :
aneKkTpoHHbI. - URL: https://znanium.com/catalog/product/516597 (nata obpaweHusi: 06.03.2020). - Pexum goctyna :
no noanumcke.

3. bynaHog, B. B. Xumnyeckas knHeTuka : yuebHoe nocobue / B. B. byaaHos, T. H. Jlomosa, B. B. PbibkuH. -
CaHkT-lMeTepbypr : JlaHb, 2014. - 288 c. - ISBN 978-5-8114-1542-7. - TekCT : aneKTPOHHbI // JlaHb :
9NeKTPOHHO-bubnmoTeyHas cuctema. - URL: https://e.lanbook.com/book/42196 (nata obpaweHns: 06.03.2020). - Pexum
LOCTyna: Ans aBTopma. MONb3oBaTenei.

4. bokwTeiH, b. C. dnsnyeckas xumns: TepMoanHammnka n KuHetuka : yuebHoe nocobue / b. C. bokwrteitH, M. U.
MeHpenes, tO. B. NoxBucHes. - Mocksa : MVICUC, 2012. - 258 c. - ISBN 978-5-87623-619-7. - TeKkCT : 9N€KTPOHHbIA //
NaHb : anekTpoHHO-BbnnoTeyHas cuctema. - URL: hitps://e.lanbook.com/book/47443 (naTa obpaweHusi: 06.03.2020). -
Pexum poctyna: ona asTopms. nonb3oBarteneil.

JononHutenbHasa nuteparypa:

1. AdpaHacbes, b. H. ®usunyeckas xumus : yuebHoe nocobue / b. H. AdbaHackes, tO. . Akynosa. - CankT-lMNeTepbypr :
NaHb, 2012. - 416 c. - ISBN 978-5-8114-1402-4. - TekCT : aneKTPOHHbIN // JlaHb : anekTpoHHO-BMbnmoTeyHas cuctema. -
URL: https://e.lanbook.com/book/4312 (nata obpaleHus: 06.03.2020). - Pexum goctyna: nns aBTopus. nonb3oBaTeneil.

2. OcHOBbI Gouanyeckolt xummn. B 2 4 : yuebHuk / B. B. EpemuH, C. W. Kapros, W. A. YcneHckas [u gp.]. - 5-e nag.,
nepepab. n gon. - Mockga : Jlabopatopusi 3HaHui4, 2019. - 625 c. - ISBN 978-5-00101-633-5. - TeKCT : aNeKTPOHHbI //
NaHb : anekTpoHHO-BbnunoTeyHas cuctema. - URL: https://e.lanbook.com/book/116100 (pata obpaieHus: 06.03.2020). -
Pexwum poctyna: ons aBtopus. nonb3oBartenen.
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue noarotosku: 04.04.01 - Xumuns

Mpodonnb noaroToskn: NHHOBALMOHHbIE MaTepuanbl U MeToAbl UX UCCNeA0BaHUS
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

"oa Hauana obyyeHus no obpasosatenbHo nporpamme: 2020

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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