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[Iporpamma auctmruivasl "KuHeTuka u TepMoIuHaMuKa Katamutudeckux peakimii”; 04.04.01 "Xumus'".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[Iporpamma auctmruivasl "KuHeTuka u TepMoIuHaMuKa Katamutudeckux peakimii”; 04.04.01 "Xumus'".

IIporpamMmy muciMIUTMHBL pa3padoTaii(a)(u): goreHT, A.H. (moueHTt) CenoB U.A. (Kadenpa dpusndeckoit xumun, XUMUAYIECKUH
uHcTUTYT UM. A.M. Bytnepoga), Igor.Sedov@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUECKUX OCHOB COBPEMEHHON XUMUHU U

CMEXKHBIX HayK MPHU PELIeHUH MPoQeCcCHOHATbHBIX 3a1a4

IK--2 CriocoOeH IpYMEHSITh TPUOOPETEHHbIE HABBIKK IIPOBEJEHHS XUMITUECKOTO SKCIIEPUMEHTa,
OCHOBHBIE CHHTETUIECKHE Y aHAUTUTHYECKHE METO bl TIOJIyYEHHsI 1 NCCIIE/IOBAHNST XUMUIECKHX
BEIIECTB 1 PEaKLMii MPH PeIIeHNH TPO(ECCHOHATBHBIX 3a/1a4

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):

HoyokeH 3HATh:

OCHOBHBIE 3aKOHBI XMMUYECKOW TEPMOJUHAMUKN M KUHETUKHU, MEXaHU3Mbl BAXKHEHUIIIUX THITOB
KaTaIMTUIECKUX MPOIIECCOB, 3aKOHOMEPHOCTH MPOIIECCOB aICOPOIMH, METO/IH BHIBOJIA YPaBHEHUIA,
OIUCHIBAIONINX 3aKOHOMEPHOCTH MPOTEKAHUsI TOMOTE€HHBIX, T€TEPOTeHHBIX U (pep-MEHTATHBHbIX
KaTAIMTUIECKUX MPOIIECCOB, POCTEUIIINE BUIBI STUX YPaBHEHMH, 3aKOHBI MACCO- ¥ TEIIONepeHoca,
KUHETUYECKUE YPAaBHEHHS KaTaJTUTHUECKHUX MTPOIECCOB ISl Pa3IMYHBIX PEKUMOB B
MaKpPOCKOIMMIECKUX CHCTEMax

JoKeH yMeTs:

paccUMTHIBATh HA OCHOBE (DYHAAMEHTAIBHBIX (PU3MUECKUX 3aKOHOB U MPOCTEHIIIX MOJIEIBHBIX
TIPeJICTABJICHUN MapaMeTphl KATATUTHIECKUX TTPOIIECCOB

JloJI’KEH BIIAJETh:

MeToaMu (pU3HUIECKON XMMUH TPUMEHUTEIHHO K KaTAIUTUIECKUM MPOIeccaM

JloJkeH JeMOHCTPUPOBATh CIIOCOOHOCTb M TOTOBHOCTb:

BBIBOJIA YPABHEHUIA, ONMCHIBAIOIINX 3aKOHOMEPHOCTH MTPOTEKAHKS TOMOT€HHBIX, TeTepOreHHbIX 1
(pbepMEHTATUBHBIX KATATUTUIECKUX TPOLIECCOB

2. Mecro gucuumimasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucnmruivHa (MOmyib) BKodeHa B pasaen "B1.B.JIB.03.05 ducturumast (Momyim)" OCHOBHOM MPpodecCHOHATEHON
obpazoBartensHOI mporpammbl 04.04.01 "Xumus (VHHOBaIMOHHBIE MAaTEpUAITBl 1 METObI MX MICCIIEIOBAHMA)" I OTHOCHUTCS K
JaucturimHaM 1o Beidopy yactu OITOIT BO, ¢opMupyemoii ydacTHUKaMK 00pa30BaATENIbHBIX OTHOIIICHUI.

OcBauBaercs Ha | Kypce B 2 cemecTpe.

3. O0beM QUCHUILUIMHBI (MOIYJIsI) B 3a4€THBIX € IHHUIIAX ¢ YKa3aHHeM KOJNYeCTBa YacOB, BbIJeJJeHHbIX HA
KOHTAKTHYI0 pa6oTy 00yUJaomuxcs ¢ npenoaaparejeM (0 BHAaM yUeOHBIX 3aHATHI) M HA CAMOCTOSATEJbHYIO
padoTy odyuarommxcsa

OO0111ast TPYIOEMKOCTh AUCIIMILUIMHBI COCTABJISIET 2 3a4eTHBIX(bie) enuHuUI(b) HA 72 yaca(oB).

KonraktHast paboTa - 26 yaca(oB), B ToM umciie Jekuun - 10 yaca(oB), npakTuveckue 3aHatus - 8 yaca(oB), 1ab0paTopHbie
padoTs! - 8 yaca(oB), KOHTPOJIb CAMOCTOSITEFHOMN padoThl - O yaca(oB).

CamocTosTenbHast padoTa - 46 yaca(oB).
KouTposns (3auér / sx3amen) - 0 yaca(oB).
dopma MpOMEKYyTOUHOTO KOHTPOJISI AUCLUIUIMHBL: 3a4eT BO 2 CeMecTpe.

4. Coaep:kaHue JUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAHHOE M0 TeMaM (pa3jejaM) ¢ yKa3aHHeM OTBEeJeHHOro Ha
HHUX KOJINY€CTBA aKaJeMHYeCKHX YacOB U BH/IOB y4eOHbIX 3aHATHI

QAEKTPOHHUBIH
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[Iporpamma auctmruivasl "KuHeTuka u TepMoIuHaMuKa Katamutudeckux peakimii”; 04.04.01 "Xumus'".

4.1 CTpykTypa 1 TeMaTH4eCKHIi IVIaH KOHTAKTHOW M CAMOCTOSTEJbHONH PA6OThHI 0 AVCHHUIINHE (MO/IYJIIO)

Bujbl 1 yachl KOHTAKTHOI PadoTHI, Camo-
HX TPYJA0EMKOCTb (B yacax) CTOSI-
N Pa3znennl iucuununns: / Ce- |Texmun,VIexnun|IIpaxTu-[IIpakru-JIadopa-Iagopa-| TeJb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | Yyeckue |TOpHbIe |TOpHbLIe | Hasd
¢ opme BanaTus,| B 3J. [pabdoThL,| B3I pa-
Bcero | cgopwme | Bcero |¢popme | 00Ta
Tema 1. OcHOBHBIE onpenesicHrs. BO3MOXKXHOCTh
1. [KonMuecTBEHHOro ONUCAHUS KATATUTUYECKUX 2 2 0 2 0 0 0 6
TIPOIIECCOB
2. |Tema 2. ToMoreHHbIH KaTamm3 2 2 0 2 0 4 0 8
3 Tema 3. AncopOuus U reTeporeHHbIe 2 2 0 2 0 0 0 ]
KaTaJIMTUYECKUE PeaKIuu
4. Tema 4. KuHeTuka rereporeHHoro Katajimsa 2 1 0 2 0 0 0 ]
5. [Tema 5. ®depmMeHTaTUBHBIN KaTaIu3 2 1 0 0 0 4 0 8
6. Tema 6. TepMoaMHAMIKA ¥ KHHETHKA B PEATbHBIX ) > 0 0 0 0 0 3
KaTaIUTUIECKUX CHCTEMax
l1Toro 10 0 8 0 8 0 46

4.2 Coaep:xaHue JUCHUILIMHBI (MOTYJIs1)

Tema 1. OcHOBHbBIE ornpeaeJeHus. Bo03MOKHOCTDH KOJIMYECTBEHHOI0 ONMHCAHNA KAaTaJUTHYEe CKUX npoieccon

Kpartkuii ucropuyeckuit ouepk. OCHOBHbIE STallbl pa3BUTHSA KaTaau3a. PeHomeHosorus Katanusa. Poss katanuza B
COBPEMEHHOW XMMHUYECKOI POMBILIIEHHOCTH M B )KMBO# nprposie. OOiine nprHIMIbL KaTanu3a. Karanus u paBHOBecue.
[IpomesxyTouHBIE COEIMHEHNS B KaTalu3e, KaTaln3aTop Kak aCTeXHMOMETPUYECKHil peareHT. Katanutuyeckuil IuKJI.

Hoswrit pCaKHI/IOHHHﬁ nyThb, OTKpLIBaeMbeI KaTaJIM3aTOPOM. q)aKTOpr, ornpeneIArmue CKOpoCcTb KaTaJIMTUYECKOMN peakuuu.

SQ)CI)CKTLI KOMIICHCAlIM1 U JOIMOJIHUTEIIBHOI'O CBA3bIBAHUA.

BzaumMopeiicTBie peakIMOHHON Cpefibl U KaTanu3aropa. AKTHUBHBIE (DOPMbl TOMOTE€HHBIX U FETEPOreHHBIX KaTalli3aTOPOB.
CranuoHapHOe CocTosIHIe KaTanu3aropa. OOpaTHas CBA3b M CAMOPETYJIMPOBAHUE B KaTaIU3e.

HpI/IHHI/IHI)I KHaCCI/I(I)I/IKaHI/II/I KaTaJIM3aTOPOB U KATAJIUTUICCKUX TPOUECCOB. OCHOBHBIE XAPAaKTEPUCTUKU KATAJIU3aTOPOB:

AKTUBHOCTb, CCJICKTUBHOCTD, CTaOMIILHOCT.

Tema 2. 'oMoreHHnIi KaTraan3

I'omoreHHSIi KaTaan3 U ero OCHOBHBIE OCOOEHHOCTH. ['OMOT€HHBIE KaTaJIMTUIECKHE CUCTeMBI. | OMOreHHbIE KaTaIn3aTOPHI, NX
THITB U CTpOeHne. MoJeKyJISIpHBIA XapaKTep TOMOT€HHBIX KaTaan3aTtopoB. ['a3oasHblii roMOreHHbI Katanus. ['a3000pa3Hble
CHCTEMBI M KaTaITU4ecKre peakuun. [Ipumepsl razoasnoro karanmsa. MexaHu3M KaTaluTHIECKOTO AeHCTBUS.
JKunkodazHelil roMOTeHHbIN KaTaan3. KHciIoTHO-0CHOBHBIN KaTain3 B pacTBopax. KaTanuzaropsl, mpupoa KaTaIuTHIECKOTO
JeiictBrst. Tumbl XUMudeckux peakimil. IIprMeps! KaTaTMTHYECKUX MMporeccoB. MeTauIOKOMIUTEKCHBIHN KaTanmn3. Komrrekcer
MIePEXOAHBIX METAIIOB, OCOOEHHOCTH MX COCTaBa M cTpoeHust. CTaguy KaTAIMTHIECKOro mpoiecca ¢ yyactiuem KIIM,

KaTaJIMTHYECKUE IIUKJIIbL. [IpUHIUITEI COOTBETCTBHS B METAJUIOKOMITIEKCHOM KaTanu3e. [IpiuMeps! peakiuii: TuApupoBaHie,

OKHUCJICHHUE, I‘I/I,I[pO(l)OpMI/IJII/IPOBaHI/IC, n30Mepusanus.

Muinie uisipHbIi Katau3. [JoBepXHOCTHO-aKTHBHBIE BelllecTBa. MuIle/uioo0pa3oBaHre B BOIHBIX U OPraHUIECKUX Cpeax.
PacnpesienieHrie peareHTOB B MUILISJUIIpHOM pactBope. [Ipupona katamurimdeckoro spgexta. O61acT MpUMEHEHHUST

MULICJUIAPHOI'O KaTajin3a.

Mexdasnbiii kKatanus. OcOOEHHOCTH XMMUYECKUX peakluii B MHOroasHbIx cucremax. [Ipouecchl nepeHoca yepe3
TOBEPXHOCTH pasfena ¢a3. KatanmzaTopsl-epeHOCUNKY, MEXaHU3M X JASHCTBUS.

Tema 3. AncopOnusi 1 reTeporeHHble KATAJHTAYECKHE PeaKIun

AncopOrpOBaHHbIE MOJIEKYJIBI B3AMMOJICHCTBYIOT C MOJIEKYJIAMH MITM aTOMaMHM ITOBEPXHOCTH U CHIKAIOT KAK CBOOOIHYIO
MOBEPXHOCTHYIO SHEPTHIO0 KOHIEHCHPOBAHHON (Da3bl, TaK ¥ CyMMApHYIO SHEPIHI0 CHCTEMBI. JHEPreTHKa M TEPMOIHHAMHKA
acopOLUK PaCCMOTPEHBI B CIIEAYIOIINX JIEKIUSAX, 4 CeiUac OTMETHM, UTO aICOPOIHs ? MPOIIECC CAMOTIPOU3BOJIBHBIH,
MIPOUCXO/SIIIUE ¢ BhljieieHneM Teruia. [Iporiecc, oOpaTHBI ancopOIMu, Ha3bIBAIOT AECOPOLHEH.

aHCOpGCHTOM Ha3bIBAlOT TBEPAOE BEHICCTBO, HA KOTOPOM IPOUCXOAUT a)lcop6u1/1;{;
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[Iporpamma auctmruivasl "KuHeTuka u TepMoIuHaMuKa Katamutudeckux peakimii”; 04.04.01 "Xumus'".

aJIcopOATOM Ha3bIBAIOT YKe aJICOPOUPOBAHHOE BELIECTBO, HAXOSAIIEECS HA MOBEPXHOCTH WK B 00BEME MOP aIcCOPOEHTa;
aJIcOpOTHMBOM HAa3bIBAIOT BEILIIECTBO, CIIOCOOHOE a/ICOpOMPOBATHLCS, HO ellie He aJIcOpOUPOBAHHOE.

B ob6mmem cityuae ancopOrust 00yCIIOBJICHA B3aMOJICHCTBIEM MOJIEKYJT afcopOata ¢ MOJIEKYJIaMU (aTOMaMu), TPUMBIKAOIIIAME
K IOBEPXHOCTH aJICOPOEHTA, a TaKKe MEX]y aJcOpOMPOBAaHHBIMU MOJIEKYJIaMH WM UX (hparMeHTamu. Bee BUIBI afgcopOrmm
UMET OOIIYI0 KBAHTOBO-MEXaHUIECKYI0 OCHOBY, TIPUPO/Ia B3aUMOJICUCTBUS ONPeesIeTCs IEKTPOHHOU CTPYKTYPOU MOJIEKYJT
ayicopbara u ajgcopoenTa. CyIecTByeT HelpephIBHBIN CIIEKTP (hOpM acopOIIUY, Pas3IMIaOIIUXCs II0 HHTEHCUBHOCTH
B3aMMOJICHCTBUSI, TUITY CHJI, XapaKTepy 00pa3yIoIxcs CBsi3el ajcopoar ? aacopOeHT, H3MEHEHUSIM B CTPYKTYpe Kak
aIcOpOMPOBAHHBIX MOJIEKYJI, TaK MTOBEPXHOCTH ajicopOeHTa. OOBIUHO BBIJIEIISIOT JIBA TPEICITBHBIX CITy4Yasi acOpOITIH:
aICOPOIHMI0 XMMUYECKYIO0 W XeMOCOPOIINIO ¥ aICOPOITHIO (PH3HUECKYIO WITH (PH3UUECKYIO aICOPOIIHUIO.

TurnuuHast xeMocopOIHst ? 3TO XUMHYECKask peakius Mex/y ancopOoaToM ¥ MOBEPXHOCTHBIMHM aTOMAMH WJIM TPYIIAMUA aTOMOB
ajicopOeHTa, Ipy KOTOPO# MOJIeKyJ1a ajcopdara OT/IaeT WM MOJydYaeT OT IIOBEPXHOCTHU JIeKTpoH. Turiunas pusndeckas
aJICOPOIIHST OCYIIECTBIISIETCS 32 CUET CUJI MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBHSI, KOTOPBIE HE CBSI3aHBI C IIEPEHOCOM HIIH
0000I1IECTBICHUEM IJIEKTPOHOB.

N3otepma ['eHpu. D10 ypaBHEHUE, KOTOPOE IJIs1 M30TEPMHUUECKUX YCIIOBHUIA IIPY MAJIBIX JAaBJICHUSX, KOT/IA ra3 MOXHO
paccMarpuBaTh KaK UICATbHBIN, & YUCIIO €ro COYAAPEHHH C MOBEPXHOCTHIO MPOMOPIIMOHAIBLHO P

N3zorepma ancopOumu JleHrmiopa.

Vpaeuenue BIT. [1pu BeIBOAE 3TOro ypaBHEHUs UCIOJIb30BaHbl AOMYIIEHNUs, JIeHrMIopa: paccMaTprBaeTcs JIOKaJIN30BaHHAS
afcopOLys Ha OHOPOAHOM MMOBEPXHOCTU 0e3 yueTa B3auMOJIEHCTBUSA MEX/ly MOJIEKYJIaMH B IJIOCKOCTH CJIOS1, HO
JIOTIOJTHUTEILHO BBOJUTCS yUeT ?BEPTUKAIbHBIX? MEXMOJIEKYIISIPHBIX B3aUMOAEHCTBUH aicopoar - aacopoar.

[Tpumenenne ypasHeHHst BT MoxkeT ObITh JOCTATOYHO KOPPEKTHBIM JIMIIb TIPH FApaHTHPOBAHHOM OTCYTCTBUHM MUK POIIOP H
MOBEPXHOCTHBIX MOIU(UKATOPOB.

Tema 4. KuneTuka reteporeHHOro Karajinsa

Kunetnyeckue MoJesIi reTeporeHHbIX peakimu, JIsurmMiopa-XuHiiensByaa u Punmna-dmu. CTaguiiHbele U CIUTHBIE MEXaHU3MBI
B T€TePOreHHOM KaTaslu3e, puMepsl rporieccoB. CTeneHb KOMIIEHCAIIMY U TIOTeHIMaIbHbIe TPOMIIN IS STUX MEXaHU3MOB.

SJ'IeKTpOHHI)Ie NpeACTaBJICHUSA B KaTaJIn3e. JeMeHTH 30HHOI TEOpUH IMOJTYITPOBOJHUKOB. Calble ¥ CUJIbHBIE Cl)OpMI)I
XCMOCOp6L[I/IOHHOﬁ CBA3U HA MOBEPXHOCTU MOJIYIIPOBOAHUKOBBIX KATAJIM3aTOPOB, UX PEAKIITMOHHAA CITOCOOHOCT. Pa,HI/IKaJ'II)HI)Ie
MEXaHU3MBI peaKLII/Iﬁ B INOJIYIIPOBOJHUKOBOM KaTaJIn3€.

OrtpagieHue, MPOMOTHPOBAHUE, MOAU(HIIPOBAaHNE KaTaIN3aTOPOB B paMKax 3JIeKTPOHHOH Teopuu. Ponbs ypoBHs Pepmu, Kak
peryJsiTopa CKOPOCTH, CEJIEKTUBHOCTH PEaKIMil Ha MOBEPXHOCTH MOJIYIPOBOJHUKOB.

Tema 5. PepMeHTATHBHBII KaTaIN3

Crpoenue Mosieky (pepmeHTa. OCOOEHHOCTH B3aMMOJICHCTBHSI B KATAIMTHYECKOM KoMILIeKce cyocTpar ? hepmeHt?.
OCHOBHbIE 0OCOOCHHOCTH KUHETHKU (DEPMEHTATHBHBIX PEaKIUH.

Knaccudukanus pepmenToB. Mexanusmbl (pepMEHTATUBHOTO KaTaiu3a (CHIKeHUEe (pepMeHTaMU SHEPruy akTUBALIUY,
TIPUHLIAIT MHAYIMPOBAHHOTO COOTBETCTBNU). PakTopsl, Biusomue Ha 3pHeKTUBHOCTD (pepMEHTATUBHOTO KaTaln3a:
KOHIIEHTpaus (pepMeHTa, ero akTHBATOPOB HJIM HHTMOMTOPOB, cyOcTpara; TeMreparypa; pH; aucnepcHocTh cyocTpaTa;
QJUTOCTEPUST; HATMYKE MYJIbTH(EPMEHTHBIX KOMIUIEKCOB, N30(DEPMEHTOB MM MHOXKECTBEHHBIX MOJIEKYJISIPHBIX (hopM
(epmenToB. IMmMooOmmm3anust (pepMeHTOB.

Vpaguenne Muxasiuca-Menten. Kunernueckue ypaBHeHus 1ist (PePMEHTATUBHBIX PEAKLMIA C Pa3IHIHBIMUA BUAAMA
UHIUOMPOBAHUSI.

Tema 6. TepmoauHamMuka 1 KHHETHKA B PeaJibHbIX KATAIUTHYECKUX CHCTEeMax
OcHoBHbIE nporecchl HedrenepepadoTKy ? MUPOJIN3, KPEKUHT, pU(POPMHUHT.

I'maprpoBaHre B IPOU3BOJICTBE METAHOJIA, ATBIETUIOB M KETOHOB, aMMHOB. JIerHIprpOBaHue B IPOU3BOJICTBE CTHPOJIA,
OyTaaueHa.

Iporiecchl OKUCIEHUS ? TPOM3BOACTBO OKCHJIA STHIICHA, (hopMalTbIIeTH/Ia, MAJICMHOBOTO U (hTaJIeBOrO aHTHIPUIOB, aKPOJIEHHA,
OKMCJIUTEJILHBIA aMMOHOJIN3.

ANKknnupoBaHue, AeaNKuIpoBanue. [Tomydenne sTundeH30ma 1 KyMosa, AIKWIMPOBaHKE NapadrHOB Ole(pUHAMH.

[onyuenue cunres-raza. [Ipouecc Gumepa?Tpomma. Cunre3 meranosa. Kapoonumposanue criuptos. [lonyueHne 6eH3MHOB
W MHAWBUAYAJIbHBIX YIJIEBOAOPOJOB Ha 6a3e MECTaHOJIa.

SAEKTPOHHBH
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O030p COBpEMEHHBIX METO/IOB (POPMHUPOBAHHUS COPOSHTOB C OMpe/Ie/ICHHBIMU CBOMCTBAMHE TIOBEPXHOCTH M MOPUCTOM
cTpykTypoit. KoHCTpyrpoBaHHe MaTepruasioB ¢ yHopsI0YeHHON HOPUCTON CTPYKTYPOU € UCIIOJIb30BAHUEM TEMILIATHOTO
(MaTpPUYHOrO) CUHTE3a 32 MOCIeHIE BA JeCATUIIETHs PACIPOCTPAHUIOCh BO MHOTHX CTpaHax. MoauduipoBaHue
YIJIEPOAHBIX a/IcCOPOEHTOB 00PaOOTKOI XUMUIECKMMH peareHTaMu.

DIeKTPOXUMHUUYECKOE MOJU(HIIPOBAHUE YTIIEPOJHBIX MATEPHAIIOB.

TemmiaTHBIA CUHTE3 KAaTAIMTUYECKU aKTUBHBIX 06pa3OBaHHﬁ Ha MOBEPXHOCTHU YIJIEPOAHBIX 1 HECOPTAHUYCCKHUX MaTCPHUAJIOB.
HaHpaBJ’[eHHLIfI CUHTE3 q)yHKL[I/IOHaJ'IbHI)IX MOPUCTBIX MATEPUAJIOB.

5. IlepeyeHb yueOHO-METOAUUECKOT0 00€eCIeYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yJaOMUXCs M0
JUCHUNIIHE (MOLYJII0)

CamocrositesnpHast paboTa 00y4aloLIMXCsI BHIIOIHACTCS M0 33JaHHI0 U IPH METOAMYIECKOM PyKOBOJCTBE [IPEoaBatesisi, Ho 6e3
€ro HeMOCPEACTBEHHOro yuacTusi. CaMocTosITeNnbHAasl paboTa MOAPa3AeNseTCs HA CAMOCTOSTENbHYIO pabOTy Ha ayIUTOPHBIX
3aHATUSX U HAa BHEAYUTOPHYIO CAMOCTOSITE IbHYI0 paboTy. CamocTosiTesbHast padoTa 00y4aloIuXCsl BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJILHOE OCBOCHUE OTACIbHBIX TeM (Pa3/iesioB) AUCLUILUIMHBL, TAK U IPOPabOTKY TeM (pa3[esioB), OCBAUBAEMBIX BO
BpeMs1 ayJUTOPHOI paboThl. Bo BpeMst caMoCTOsITeNIbHON paboThl 00yUAIOLIHUECS YUTAIOT U KOHCIIEKTUPYIOT yYeOHYI0, HAYYHYIO
¥l CLIPABOYHYIO JIMTEPATYPY, BHITOIHSIOT 3aJaHMs], HAIIPABJICHHBIC HA 3aKPEIUICHUE 3HAHUI 1 OTPAOOTKY YMEHHII 1 HABBIKOB,
TOTOBATCS K TEKYLIEMY U ITPOMEKYTOYHOMY KOHTPOJTIO O AUCLUILIHHE.

Opranuzanys CaMOCTOSITENIbHON padoThl 0OYYaIOIINXCs perJIaMeHTPYETCsl HOPMaTUBHBIMU IOKYMEHTaMH,
y4eOHO-METOANYECKOH JTNTEPaTypOl U 3IEKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYAS:

INopsnok opraHU3anmK U OCYIIECTBIEHNs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrpaMMaM BBICIETO
00pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, porpaMMaM MarkucTpaTypsl (YTBEpKAEH MPUKa30M
MuHucTepcTBa HayKH U Bhiciiero odpaszoBanus Poccuiickoii ®enepanviu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nHosi6pst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHniT"

VYcraB (penepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkcKmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaibHOro rocyJapcTBEHHOr0 aBTOHOMHOI'O 00pa30BaTeIbHOTO YUPEKACHUS BHICIIETO
npodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) genepaibHblii yHUBEpcUTeT"

JlokanpHbie HOpMaTHBHBIE akThl KazaHckoro (ITpuBosmkckoro) deaepaabHOrO yHUBEPCUTETA

6. ®oH/] OLEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOYJII0)

DoHJ OIIEHOYHBIX CPEICTB M0 AUCIUIUIMHE (MOJIYJTO) BKIIIOYAET OIIEHOYHBbIE MaTepHaIbl, HAIIPaBJIEHHBIE Ha MTPOBEPKY OCBOCHUS
KOMIIETEHLIMH, B TOM YFCJIe 3HAHWH, yMEHUI 1 HABBHIKOB. POH/I OLIEHOUHBIX CPEICTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILETO
KOHTPOJIS ¥ OLIEHOYHBIE CPEACTBA TPOMEKYTOUHOHN aTTECTAIHH.

B choHze O1IeHOYHBIX CPENICTB COAEPKUTCS CleayoInas HHPOPMAITHS:

- COOTBETCTBHE KOMIIETCHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yueHusI 110 AUCHUILIUHE (MOYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHI;

- MeXaHu3M (POPMHUPOBAHHMS OIIEHKH 110 JUCHUIUTAHE (MOIYJIO);

- OMHCAHUE MOPsIIKA IPUMEHEHUS W TIPOLIEAYPhI OIIEHUBAHUS JIJIS KaXKIOTO OICHOUHOTO CPE/ICTRa;
- KpUTEpHH OLICHUBAHUS JJTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPKAHME OLUECHOYHBIX CPEACTB, BKJIIOYad TpC6OBaHI/Iﬂ, MMPEAbABIACMBIC K HCﬁCTBHHM o6yqa}0mnxc;{, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pasIMYHbIX TUIIOB.

DoH[ OIIEHOYHBIX CPEICTB IO AUCIUIUTNHE HaxoauTcs B [Ipunoxkenun 1 K mporpaMMe JUCHUTLTHHBL (MOIYITIO).

7. IlepedeHb JUTEPATYPbI, HEOOXO0AUMON JJIsI 0CBOEHHS JUCIUILINHBI (MO XYJIs)

OcBoeHre QUCHUIUTAHBI (MO/IYJIs1) MIPETIoIaraeT u3yueHue OCHOBHOM U JIOMOJTHUTEIBHON yueOHO# TuTepaTyphl. JIuteparypa
MOXeT ObITh JOCTYIHA OOYYAIOIIMMCsI B OTHOM U3 IBYX BapUaHTOB (JMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JIeKTPOHHbIe OMOIMOTEYHbIE CICTEMBl HA OCHOBAaHUY 3aKTI0ueHHBIX KDY moroBopos ¢
MIPaBOOOIAJATEISIMU;

- B leyaTHOM BuJe - B Hayunow 6ubmuoreke um. H.U. Jlo6aueBckoro. OOyyalomiecs noayyaoT yueOHyIo TMTepaTypy Ha
aOOHEeMeHTe MO YUTATEeIbCKUM OMJIETaM B COOTBETCTBHM C MPABUJIAMU 10J1b30BaHKs HayuHoi GUOIMOTEKOM.

3 A
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DJIeKTPOHHbIE U3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT" . [Ipn NCronb30BaHNM MTEYaTHBIX U3AaHUN OMOIMOTEYHBIN (hOH]T
JOJDKEH OBITh YKOMIIEKTOBAH UMM U3 pacuera He Menee 0,5 sx3emruisipa (uis ooydaommxcs no PI'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIApa AOMOIHUTEIBbHON TUTepaTypsl Ha
Kax10r0 00y4alolerocs U3 4ucia Juil, OJHOBPEMEHHO OCBAUBAIOIIUX JAHHYIO AUCLUIUIMHY.

INepedeHb OCHOBHOI M IOTIOHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOI U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIsT), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHUILTAHEL. OH MOAJIEXUT OOHOBJIEHUIO IPH M3MEHEHUH! YCIIOBHIA JoroBopoB KOV ¢
paBoodIagaTe MK JEKTPOHHBIX U30aHUI 1 IPH U3MEHEHNH KOMILTeKToBaHus (poraoB HayuHoii 6ubmuoreku KOVY.

8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0 MMBIX JIsI
OCBOEHHUS JUCIUIIUHBI (MOTyJIsT)

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

Kuneruka n katanus - http://elibrary.ru/contents.asp?issueid=712147

KMHETHKA KaTATUTUYECKUX peakuui - http://www.xumuk.ru/encyklopedia/1923.html

Poccuiicknii xumudecknit KypHai - http://www.chem.msu.ru/rus/ journals/jvho/welcome.html

(pusnueckas xuMus. TepMOJMHAMUKA U KUHETHKa - http://e.lanbook.com/books/element.php?pll_id=47443

9. MeToandecKne yKa3aHHSA VI 00yJaIomIXCs M0 0CBOEHUIO JUCIHUIIAHBI (MOTyJIsT)

Bujg paéor

MeToanueckue peKOMeH alu

JICKIH

B xo/e JIeKIIMOHHBIX 3aHATUH CIIeAyeT BeCTH KOHCIIEKTUpOBaHue yueOHoro Matepuana. Heodxomumo obpamars
BHUMaHHE Ha KaTteropuu, (hoOpMyJIMPOBKH, PACKPHIBAIOIINE COICPKAHUE TEX WM UHBIX SIBJICHUN U TPOIIECCOB,
Hay4YHbIC BBIBOJIbI U MPAKTUYECKUE PEKOMEH/IAINH, TTOJIOKUTEIIbHBII OIBIT B OPATOPCKOM HCKYCCTBE.
JKenareslbHO OCTaBUTh B pa00OUYMX KOHCIICKTAX I10JIs, HA KOTOPHIX JIeJIaTh IIOMETKU M3 PEKOMEHI0BAHHOM
JIUTEPATYPHI, JOMOTHSIONIIE MaTepUall IPOCTYIIAHHON JICKIUH, & TAKXKe MOJUEPKHUBAIOIIHIE OCOOYIO BAXKHOCTh TEX
WJI MHBIX

TEOPETUUECKUX MOJIOKEeHUI. 3a/1aBaTh MPEnoiaBaTeli0 YTOUHSIOIIME BOIIPOCH C LEJIbI0 YSICHEHUST TEOPETUUECKUX
TMOJIOKEHUM, pa3pellleH s CIIOPHBIX CUTYAaIIUM.

Pe3ybTaThl KOHCIIEKTHPOBAHKS MOTYT OBITh MPECTaBJICHBI B PA3IMUYHBIX (hOpMaXx.

IT1aH - 370 cXeMa MPOYUTAHHOTO MaTepHaia, KpaTKui (WK MOAPOOHBIN) MepeveHb BOMPOCOB, OTPAKAIOIINX
CTPYKTYPY U MOCJIeJ0BaTeIbHOCTh MaTepuaiia. [1ogpoOHO coCTaBICHHBIN TUIAH BIIOJHE 3aMEHSIET KOHCIIEKT.
KoHcnekT - 3To cucteMaTu3upoBaHHOE, JIOTUYHOE U3JI0KEeHUEe MaTepralla MICTOUHKKA. Pa3inyaiotcs yeTbipe Thma
KOHCIIEKTOB:

- [171aH-KOHCIIEKT - 3TO pa3BepHYThIN JETATM3UPOBAHHBIN IJIaH, B KOTOPOM JOCTATOYHO MOAPOOHBIE 3aIUCH
MIPUBOJIATCS MO TEM IYHKTaM IUIaHA, KOTOPbIC HYKIAITCS B TIOSICHCHUH.

- TekcTyabHBIN KOHCIIEKT - 3TO BOCIIPOM3BEICHUE HanOoJIee BAKHBIX MOJIOKEHUN U (PAKTOB UCTOYHUKA. .

- CBOOOMIHBII KOHCIIEKT - 3TO YETKO U KPaTKO c(hopMyIMPOBaHHBIE (M3JI0KEHHBIC) OCHOBHBIC TOJIOKCHHUS B
pe3yibTare rIyOOKOro OCMBICIMBAHMS MaTeprasa. B HeM MOryT IPUCYTCTBOBATh BBIMUCKH, IIUTAThI, TE3UCHI;
YacTh MaTepuasia MOKeT ObITh IIPE/ICTABJICHA IJTAHOM.

- TemaTUYeCKMiA KOHCIIEKT - COCTABJISIETCSI HA OCHOBE U3YUYEHHS psiia ICTOUYHHUKOB U JaeT 0oJjiee WK MeHee
MCYEPHbIBAIOIINI OTBET [0 KAaKOK-TO cxeme (BOIpocy).

Crpannua 7 u3 12.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE
3aHATUA

BasxHoli cocTaBHOH 4acThio yU4eOHOTO MpoIecca B YHUBEPCUTETE SIBJISIIOTCS IPAKTHUECKUE 3aHATHUSI.
[pakTryeckue (ceMUHAapCKUE) 3aHATHS TPOBOSATCS TJIABHBIM 00pa30M I10 AVCLUITIMHAM, TPeOYIOIINIM
HAayYHO-TEOPETUYECKOrO 0OOOIIEHHS JIUTEPATYPHBIX UCTOYHUKOB, U IOMOTAIOT CTYAEHTaM IJTy0Ke YCBOHTh
y4eOHBIIl MaTepHa, MPUOOPECTH HABBIKK TBOPYECKON padOTHI HAJl JIOKYMEHTAMH U IIEPBOUCTOYHUKAMHU.
[TnaHbl ceMMHApPCKUX 3aHSATHH, UX TEMaTHKa, peKOMEH/IyeMasi JTUTepaTypa, 11ejlb U 3a/a4k e U3yYeHHsI
cOoO0OMIAI0TCS TPero/iaBaTesieM Ha BBOAHBIX 3aHSATHAX WM B METOAMYECKUX YKA3aHUSIX 110 JaHHOW TUCIUIUINHE.
HaumnHast moAroToBKY K 3aHATHIO, IIPETOiaBaTellb yKa3blBaeT CTYJEHTaM CTPAHHILIBI B KOHCIIEKTE JIEKIHH,
pasnesnbl y4eOHUKOB U Y4eOHBIX TIOCOOMI, YTOOBI OHM TIOJIyYMIIN OOIIee IPeCTaBIeHUE O MeCTe ¥ 3HAUeHUH
TEMBI B U3y4aeMOM Kypce. 3aTeM Clie/lyloT peKOMEH/IALNH 110 padoTe ¢ JIOTIOIHUTEBHOH JINTEPaTypO.
[NoaroroBka kK MpakTUYECKOMY 3aHSTHIO BKJIIOYaeT 2 STana:

1i1 - opraHU3aIMOHHBIIA;

21 - 3aKpeIvIeHre 1 yriTyOJleHne TeOPETHUECKNX 3HAHUH.

Ha nepBom 3Tane cTy/ieHT IJIaHUPYET CBOI0 CAMOCTOSITEIIbHYIO padoTy, KOTOPasi BKIIIOYALT:

-ysICHEHUE 33/1aHUsI Ha CAMOCTOSITEJIbHYIO padoTy;

-og00p PeKOMEHJOBAaHHOH JINTEPaTyphl;

-COCTaBJIEHUE TUIaHa padOThl, B KOTOPOM OIPEIESIIOTCS] OCHOBHBIE ITYHKTBI ITPEACTOSIIEN TOArOTOBKH.
CocrapieHure IU1aHa JUCHUIUTMHUPYET U TOBbIIIaeT OPraHM30BaHHOCTb B padoTe.

Bropoii aTan BKIIIOYaeT HEMOCPEACTBEHHYIO TIO/ITOTOBKY CTY/IeHTa K 3aHATHI0. HaunHath Haso ¢ u3ydeHus
PEKOMEeH I0BaHHOH JiTepaTypsl. Heo6X0aMMO MOMHHTB, YTO Ha JIEKIMK OOBIYHO pacCMaTpPUBAETCs HE BECh
Marepuall, a TOJIBKO ero yacTb. OcTasibHas €ro YacTh BOCIIOJIHSETCS B IPOLIECCE CAMOCTOSATENBHON paboTsl. B
CBSI3U C 3TUM padoTa C peKOMEHJOBaHHO uTepaTypoil oosi3atensHa. Ocoboe BHUMaHHe ITPY 3TOM HEOOXOMMO
00paTUTh Ha COfIepXKaHre OCHOBHBIX MOJIOKEHUH U BHIBOIOB, OOBbSICHEHUE SIBJICHUI U (DAKTOB, ysICHEHHE
MIPAKTHYECKOTO MPUJIOKEHNST PACCMAaTPUBAEMbIX TEOPETHUECKMX BOIPOCOB. B mpoliecce 3Toi paboOTHI CTYIEeHT
JIOJIKEH CTPEMHTHCS TIOHATh M 3alIOMHUTH OCHOBHBIE ITOJIOKEHUST pACCMATPUBAEMOT0 MaTepuaa, IpUMephbl,
TIOSICHSIIOIIME €T0, a TAK)Ke Pa300paThCsl B MJUTIOCTPATUBHOM MaTtepHae.

3akaH4MBaTh MOJArOTOBKY CJIEyeT COCTAaBJIeHUEM IulaHa (KOHCIEKTa) Mo U3y4aeMOMY MaTepuaity (Bompocy). ITo
TI03BOJISIET COCTABUTH KOHIIEHTPUPOBAHHOE, CKaToe MPE/ICTABIEHNE N0 U3y4aeMbIM BOIIPOCAM.

J1ab0paTOpHbIE
paboTh

B xoze 1abopaTopHbIX padoT CTYAEHTHI BOCIPUHIMAIOT 1 OCMBICIMBAIOT HOBBII YYeOHBI MAaTepUAIL
JlaGopatopHbie pabOThI BHIOJIHSIOTCS COTJIACHO rpadhuKy yueOHOTro MpoIecca U CaMOCTOSTEIbHOM paboThl
CTYIEHTOB 10 JUCUHIUIHHE. I1py 5TOM COOIOAASTCS IPUHIMIT MHAMBHAYAIPHOTO BHIIOTHEHUS PaboT, U Kak Il
CTYIEHT BeeT pabodyIo TeTpajib. Bce mepBrYHbIe 3amiuc HEOOX0UMO JIeJIaTh B TETPA/IH 110 XO4Y SKCIIEPUMEHTA.
[IpoBeneHue Ta00PaTOPHBIX pabOT BKIIOYAET B CE0s1 CIIE/IYIONINE STATIBI:

- TIOCTAHOBKY TEMBI 3aHSTUI U OIPeIeICHNE 3a1a4 JaO0paTOpHON paboTH;

- OIpeziesIeHUe MOPsIIKa Ta0OPATOPHOI pabOTHI MITH OTAEIIBHBIX €€ ITAIIOB;

- HEMOCPEACTBEHHOE BBIIOJTHEHUE JTaO0PATOPHOI pabOTHI CTYAEHTAMM U KOHTPOJIb 32 XOIOM 3aHSATUI 1
COOJIIOAEHUEM TEXHUKHU OE€30I1aCHOCTH;

- [I0JBEJCHUE UTOrOB JIAOOPATOPHOU paboTH! U (POPMYIMPOBAHUE OCHOBHBIX BBIBOJOB.

IMpy MOArOTOBKE K JIAGOPATOPHOMY 3aHSTHIO HEOOXOAMMO 3apaHee U3Y4UTh METOIUYECKIE PEKOMEH/AALMH 10
ero npoeeneHnio. Ciemyer 0OpaTUTh BHUMAHUE HA LIE/b 3aHSTHSI, HA OCHOBHBIE BOIIPOCHI /IS IOATOTOBKH K
3aHATHUIO, HA COACPKAHUC TEMBI 3aHATHUSL.

JlaGopaTtopHOe 3aHsATHE MPOXOANUT B BUJE JUAJIOra U pa3dopa OCHOBHBIX BOIIPOCOB TeMbl. Takxke J1abopaTopHoe
3aHATHE MOXKET [IPOXOJUTh B BU/E TOKA3a MPE3eHTALMIl, JEMOHCTPATUBHOTO MaTeprasa (B YaCTHOCTH [UIAKATOB,
CJIAiiI0B), KOTOPBIE COMPOBOXIAITCS OeceIol MPENOJaBaTENsI CO CTYACHTAM.

CryzeHT MOXeT caaBath JabopaTtopHyio paboTy B BHjie HamicaHus pedepara, OATOTOBKHU CIIAIOB,
MPE3EHTALNI U MOCIeAYIOIIEH 3alUTH ero, MO0 MOXET HAIMCATh KOHCHIEKT B TETPAJIH, OTBETUB HA BOIIPOCH 110
3a1aHHOl Teme. OTBETHl HA BOIPOCHI MOKHO COIPOBOKAATH PUCYHKAMH, CXEMAMH U T.JI. C IIPUBJICUYCHIEM
JOTIOJTHATEIBHOM JIMTEPATyPhl, KOTOPYIO CIIEAyeT YKa3ath.

JL7is1 IPOBEPKM aKaIeMIYECKON aKTUBHOCTH M KQ4eCTBa pabOTHI CTYICHTa pab0Uyio TeTpaab MePUOIUIECKH
MPOBEPSIET MPEOJABATEb.

K nabopatopHeiM paboTaMm CTYIEHT AOIMYCKAETCsI TOIBKO MOC/Ie HHCTPYKTAXKA 110 TEXHHUKE OE30MacHOCTH.
IMonoKeHUs TEXHUKK OE30IIaCHOCTH M3JI0KEHBI B MHCTPYKLHSIX, KOTOPBIE JODKHBI HAXOAUTHCS HA BUIHOM MECTe
B s1abopatopum.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

B nporiecce MoAroToBKM K 3aHATHAM MTPU HEOOXOMMOCTH Clie/lyeT 0OpaIiaThCsi 32 KOHCYJIbTallen K
npenogasateso. Vi Ha KOHCYJIbTAluUIo, HEOOXOAUMO XOPOLIO NPOAYMAaTh BOIIPOCHL, KOTOPbIE TPEOYIOT
Ppa3bsCHEHUSI.

3anucy IMeT NepBOCTENIEHHOE 3HAUYSHUE [JIs1 CAMOCTOSITEIbHOM paboTh! cTyeHToB. OHU MOMOTaloT HOHSTh
MIOCTPOEHHE M3y4aeMOoro MaTepHalla, BhIIEIUTh OCHOBHBIE MOJIOKEHH S, IPOCIEUTD MX JIOTHKY U TEM CaMbIM
MIPOHUKHYTh B TBOPYECKYIO JIJAOOpaToOpHIo aBTopa. BesieHne 3anmceli cnocoOCTBYET NMPEeBPaIeHNI0 YTEHHS B
AKTHBHBIN NpoOLIecC, MOOMIIM3YET, HapsIoy CO 3PUTENIBHON, U MOTOPHYIO MaMsiTh. ClielyeT IOMHUTD: y CTy/EHTa,
CHCTEMaTHYECKH Be/lyIIIero 3alicH, CO3aeTCsl CBOW MHIMBUAYAIbHBIN (POHI] MOACOOHBIX MaTEPUAJIOB IS
OBICTPOTO MOBTOPEHHSI IPOYUTAHHOTO, Il MOOMIM3AIMM HAKOTUIEHHBIX 3HaHWH. OCOOEHHO BaKHBI U TIOJIE3HBI
3aIMCH TOT/IA, KOT/la B HUX HaXOJST OTPaKeHUE MBICIIH, BO3HUKIIKE IIPU CAMOCTOSATENHHON padoTe.

BaxHO pa3BUBaTh y CTY/IEHTOB YMEHHE COTIOCTaBIISATh HICTOYHHUKH, ITPOyMbIBATh U3y4yaeMblii MaTepuall. bosbioe
3HAYEHME UMEeEeT COBEPILECHCTBOBAHNE HABBIKOB KOHCIIEKTHPOBAHUS Y CTYJEHTOB.

Wzyyenne MUCIMILIMHEI Clle/lyeT HAUMHATh C IPOpabOTKY HAcTOsAIIEl pabouel porpaMmsl, 0co00e BHUMaHHe,
yaesss LIeJIAM U 33jladaM, CTPYKType U COepkKaHUIo Kypca.

B X071 MOArOTOBKY K 3aHATHSIM HEOOXOJMMO M3YUUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMHUTHCS C JOTIOJTHUTEILHOM
JIMTEepaTypoi, HOBBIMH MyOJIMKAIMSIMU B IEPUOJUYECKUX N3aHMSX: )KypHaJIax, razerax u T.1. [Ipu aTom
TpedyeTcst yuecTb peKOMEeHJalMH Mpeno/iaBatesis 1 TpedoBaHus yueOHO! nporpaMMbl. CTyIeHT MOKET
JIOTIOJTHUTD CIIMCOK MCIOJIb30BAaHHOM JIMTEPATYPbl COBPEMEHHBIMU UCTOYHHKAMH, HE TIPEJICTABJIEHHBIMU B CIICKE
PEKOMEH/I0OBAaHHOM JIMTEPATYPHl, ¥ B JAIbHEHIIIEM HCTIONB30BaTh COOCTBEHHbIE ITOrOTOBJICHHbIE YUeOHbIE
MaTtepuaibl IIPH HAMMCAHUK KYPCOBBIX U JIUIJIOMHBIX padoT.

CryneHTaM peKOMeHIyeTCs TIoNIyunTh B brubimoreyno-nH(pOpMalioHHOM LIEHTPe YHUBEPCUTETA YUEOHYIO
JIMTEpaTypy 1O AUCLUILUIMHE, He0OX0MMYIO Tt 3¢ (pEeKTHBHON paboThl HA BCEX BUAAX ayIUTOPHBIX 3aHATHH, a
TaKKe JJIs1 CAMOCTOSITEIbHOM pabOThI IO U3YUYEHHIO AVCLIUITIAHBL.

VYcnelHoe ocBoeHUE Kypea IpeAIoIaraeT akTUBHOE, TBOPUECKOE y4acTHe CTyAEHTa IIyTeM IUIAHOMEPHOI],
TIOBCEHEBHON paOOTHI.

3a4€T

1. TloaroToBKa K 3a4eTy 3aKJII0YAETCS B U3YUYEHUH U TIIATELHON MPOpabOTKe CTYJEHTOM y4eOHOro Matepuaa
JMCLUIUIMHBI C yYETOM y4eOHUKOB, JISKIIMOHHBIX M CEMUHAPCKUX 3aHATHI, CTPYIITMPOBAHHOM B BHIIE
KOHTPOJIbHBIX BOIIPOCOB.

2. 3auer NpOBOAUTCS B BUJIE TECTUPOBAHUS WM 10 OwiietaM. B citydae npoBe/ieHnsl KTOrOBOTO TECTUPOBAHUS
BEyIEeMy IMPerogaBaTesio MPeJOCTaBIAETCS IPAaBO BOCHOIB30BATHCS IPUMEPHBIMH 33IaHISIMU WIIA COCTABUTD
HOBBIE 33/IaHUsI B TIOJJHOM COOTBETCTBUH C MATEPUATIOM YIeOHOMN JUCIUTLIMHBL.

3. Ha 3auer (B TOM YHMCJie ¥ HA UTOTOBOE TECTUPOBAHKE) CTYACHT 00sI3aH MPEI0CTABUTS:

- TOJIHBIA KOHCIIEKT JIEKIMH (aXe B CIydasix pa3pelieHus: CBOOOIHOrO MOCEIICHUs yUeOHbIX 3aHSITHIA);

- TTOJTHBI KOHCTIEKT CEMUHAPCKUX 3aHSTHI;

- pedepat (pedepatsl) 1Mo yka3aHHOM MperogaBaTesieM TeMaTHKe (B CIIyvae MPOMYCKOB (110 HEYBOKUTEIFHOHN MIH
YBaXUTEJILHOW MPUYMHE) B KAYeCTBE OTPAOOTKH MPOIYIIEHHOTO MaTepraa);

- KOHCTIEKTHI JOTIOJTHUTEIbHOM JINTEPATYPHI TI0 Kypcy (110 KeJTaHUIO CTYACHTA).

4. Ha 3auere 1o OujieTam CTyIEHT JIaéT OTBEThI Ha BOTIPOCHI OMJIeTa Mocje MpeaBapuTeIbHOM MOArOTOBKY.
CTyaeHTy MpeaocTaBIsieTcs MPaBo OTBEYaTh Ha

BOIPOCH OuiieTa 6e3 MOArOTOBKH Mo ero xejaHuo. [IpenosaBaresnb IMeeT MpaBo 3a/1aBaTh JOMOJHUTEbHBIC
BOTIPOCHI, €CJIM CTYACHT HEOCTATOYHO TIOJIHO OCBETHIJI TEMATHKY BOIPOCA, ECITH 3aTPYJHATEHHO OTHO3ZHAYHO
OLICHUTh OTBET, €CJIM CTYAEHT HE MOXKET OTBETUTh Ha BOMIPOC OWJIeTa, e CTYJICHT OTCYTCTBOBAJI HA 3aHATHSIX B
ceMecTpe.

5. KavyecTBeHHO! MOATrOTOBKOM K 3a4€Ty SIBJISIETCS:

- MOJIHOE 3HAHKE BCEro yueOHOro MaTepuaa, BhpaXalolleecsi B CTPOroM COOTBETCTBUM M3JIAraéMOro CTY/IEHTOM
Matepuaiy yuyeOHHUKa, JIEKIMIA U CEMUHAPCKUX 3aHSITHIA;

- cBOOOJJHOE OIIEpUPOBAHIE MATEPHUAIIOM, BBIpAXAIOIeecs B BBIXO/IE 32 Mpe/esibl TEMATHKU KOHKPETHOTO BOIPOCa
C LEJIbI0 ONTUMAJILHO HIMPOKOTO OCBEleHHsI BOIpoca (CBOOOAHBIM ONEpUPOBAHUEM MATEPUATIOM HE CUUTACTCS
paccykeHre Ha OOIIUe TeMbI, He OTHOCSIIIECS] K KOHKPETHO ITOCTABJIEHHOMY BOIPOCY);

- JeMOHCTpAIHs 3HAHUI IOTIOTHUTEILHOTO MaTepraia;

- YETKMe TIPaBIJIbHBIE OTBETHI Ha JOTIOJTHUTEIbHBIE BOIIPOCHL, 33/1aBacMble SK3aMEHATOPOM C LIENbIO BBISICHUTD
00BEM 3HAHUIA CTY/IEHTA.

HeynoBneTBopuTenbHON TOATOTOBKOM, BCJIECTBIE KOTOPOH CTYJEHTY He

3aYUTHIBACTCS TIPOXOKACHUE Kypca, SBISAETCS:

- HEJJOCTATOYHOE 3HAHKE BCEro yueOHOro MatepHaa 1o Kypcy, BHIPaXKaIoOIEeecs: B CIIUIIKOM 00IIeM
COOTBETCTBHH JIMOO B OTCYTCTBUU COOTBETCTBUS M3JIAraeMOT0 CTYJICHTOM Marepraty yueOHUKa, JIEKIUi U
CEeMUHAPCKUX 3aHSITHH;

- HEYETKME OTBETHI WIIM OTCYTCTBHE OTBETA Ha JOMOIHUTENbHBIE BOIIPOCH, 33/IaBAEMbIE 9K3aMEHATOPOM C LIEJIBI0
BBISICHUTb OOBEM 3HAHUH CTYJEHTa; — OTCYTCTBHE MOJATOTOBKH K 3a4€Ty WJIM OTKa3 CTYJICHTA OT C/IauM 3a4eTa.
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10. Ilepeyens nH(MOPMANHOHHBIX TEXHOJIOTHI, HCHOJb3YEeMbIX IPH OCYIIEeCTBJIEHHH 00Pa30BaTeJILHOr0 Mponecca
o JUCHHILUINHEE (MOAYJII0), BKJIIOYAsl IepedeHb NPOrpaMMHOro odecnedeHnst 1 HH¢ OpMaMOHHBIX CIIPaBOYHBIX
cucrTeM (IpH HEO0OXO0UMOCTH)

HCPC‘{CHL I/IH(I)OpMaHI/IOHHI)IX TeXHOHOI‘Hﬁ, HCIIOJIb3YEMbIX ITPH OCYIECTBICHUN O6pa30BaTGHBHOI‘O nponecca 1no AMCcuuIlinHe

(Momym0), BKJTIOYast IlepedeHb MporpaMMHOro odecrieueHns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k pabodeil mporpamme TUCHHUIUIAHBI (MOAYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKOM 0a3bl, HEOOXO0 MO /IJIsl 0CYIIeCTBJIEHUSI 00Pa30BaTEJILHOTO
npoiecca no JUCIUIIn"e (MoJayJai0)

MaTCpI/IEU'[I)HO-TGXHI/I‘ICCKOC obecrieueHre 06pa30BaT€J’[bHOFO mnpomnecca 1no AMCuuIinHe (MO,HyJ'[IO) BKJIIOUaET B ceOs cilenymomue
KOMIIOHCHTHI:

INomelneHyst AJst CAMOCTOATENBHOM PaOOThI 00YUaIOIIMXCsl, YKOMIUIEKTOBAHHBIE CIIELMAIM3HPOBAHHOM MeOebIo (CTOJIBI U
CTYJbs1) ¥ OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKOW C BOZMOKHOCTBIO MOAKIIOUeHus1 K ceTu "MHTepHeT" u obecriedyeHreM JocTyra
B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa3oBarebHylo cpeny KOV.

Yy4eOHble ayqUTOPUH /TSI KOHTAKTHOHM padoTHI ¢ MpernoaBaTesieM, YKOMITJIEKTOBAaHHbBIE CIIeIMaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbSI).

KomrbloTep 1 IpUHTEp AJIs paclevyaTKy pa3JaTOYHbIX MaTepUasoB.

MynabTuMeauiiHas Ay AUTOPUSL.

Crenuanu3upoBaHHasi J1abopaTopusl.

12. CpeacrBa aganranuu NpenoaaBaHus JHCIHILIMHBI K MOTPEOHOCTAM 00yUYaIomUXCcs HHBAJINI0B U JIHIL C
OrpaHN4YeHHbIMU BO3MOKHOCTSIMH 3/10POBbs

Ipu HEOOXOAUMOCTH B 00pa30BaTEILHOM IPOIIECCe MIPUMEHSIIOTCS CIIEAYIOIIE METO/IbI M TEXHOJIOTUH, O0JIeryaoiime
BOCIIpHSATHE WHPOPMAIUU 00yJYAOIINMUCS MHBATUAAMH U JIUIIAMH C OTPAHUIEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI:

- CO3/laHNe TEKCTOBOW BEPCHUU JII0OOr0 HETEKCTOBOIO KOHTEHTA [l €70 BOZMOXKHOIO IPe00pa30BaHUs B aJIbTEPHATHBHbIE
(bopmbl, y10OHBIE TS pa3IMUYHBIX MTOJIb30BATENIEH;

- CO3/IaHHMEe KOHTEHTA, KOTOPBIA MOXXHO NPEICTABUTh B PA3IMYHBIX BUJAX O€3 MOTEpU JaHHBIX WM CTPYKTYPBI, IPELyCMOTPETh
BO3MOXXHOCTh MACIITAOUPOBAHMS TEKCTa ¥ U300paKeHHH Oe3 MoTepr KayecTBa, PeLycMOTPeTh JOCTYITHOCTb yIPaBICHUS
KOHTEHTOM C KJIaBUaTyPBI;

- CO3J]aHK1e BO3MOKHOCTEH JUIsi 00Yy4aloIMXCsl BOCIPUHUMATH OJJHY M TY ke MH(OPMAaIHIO U3 pa3HbIX HCTOUYHHUKOB - HAIPUMEp,
TaK, YTOOBI JIMLIA C HAPYIICHUSIMH CJIyXa MOJTy4Yad HH(POPMALHIO BU3YAIIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPMMEHEHHe ITPOrPaMMHBIX CPE/ICTB, 00SCIIEYNBAIOIINX BOBMOKXHOCTh OCBOCHHSI HABBIKOB M yMEHHH, (DOPMHUPYEMBbIX
JWCUMTUTMHOM, 3a CYET aNlbTEPHATHBHBIX CIIOCOOOB, B TOM YKCIIE BUPTYaJIbHBIX JAOOPATOPHI U CUMYJISLIMOHHBIX TEXHOJIOTH;

- IPUMEHEHNEC TUCTAHIIUMOHHBIX 06pa30BaTeJ’[LHbIX TEXHOJIOTHI U1 Tiepeiavun I/IHq)OpMaL[I/II/I, OpraHmsal pa3jinvHbIX Cl)OPM
HHTCpaKTHBHOfI KOHTaKTHOU pa6OTbI 06yqa10Lueroc;{ C npenojaBarejieM, B TOM YUCJIE BC6I/IHap0B, KOTOPbIE MOTYT OBITH
HCIIOJIb30BAHbI I TPOBEACHN A BUPTYAJIbHBIX J'ICKLII/IfI C BO3BMOJKXHOCTBIO B3aHMOHCﬁCTBH§[ BCEX YUACTHHUKOB JUCTAHIITMOHHOI'O
06y‘{eHI/IH, MPOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMPOBEACHUSA TPEHUHIOB,
OpraHmsalyn KOJUIEKTUBHOM pa60TbI;

- IPUMCHEHHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHI>IX TEXHOJIOTHI JUIS OpraHnu3atn (bOpM TEKYHIEro U NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEJIMYCHUE TTPOJOLKUTEIILHOCTU CIa4n 06y‘IaIOIJ_II/IMC$I WHBAJIMAOM HJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMC)KyTO‘{HOIjI aTTeCTalluH 110 OTHOLICHUIO K yCTaHOBHCHHOI;'I MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- IPOJOJIKUTEIIbHOCTU CAa1n 3a4éTa Wi 9K3daM€Ha, IIPOBOANMOIO B MMUCbMEHHOMN (I)OpMC, - He Ooutee yuem Ha 90 MHMHYT;

- IPOJOJIKUTEIPHOCTH MOATOTOBKYM 00YYAIOIIEerocsi K OTBETY Ha 3auéTe MM 9K3aMeHe, IIPOBOAMMOM B YCTHO# (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOJIOJIKUTENIFHOCTH BBICTYILICHHUS 00YYaloOLIerocst pH 3aliuTe KypcoBor paGoThl - He 6oJiee yeM Ha 15 MUHYT.

IIporpamma coctapnena B coorBetctBur ¢ TpedoBanussMu PI'OC BO u yyeOHbIM m1anoM 1o Harnpasienuo 04.04.01 "Xumvusa" u
Maructepckoi nporpamme "MIHHOBaIMOHHBIE MAaTEPUATIbI U METO/IbI MX UCCIIEIOBaHUS "

SAEKTPOHHBH
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Tpunoosicernue 2

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

b1.B./]B.03.05 Kunemuka u mepmoOuHaAMUKA KAMAAUMU4ecKux
peaxyulii

IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpagsnenue noaroroku: 04.04.01 - Xumus

IMpocuib noaroroBky: MIHHOBAIIMOHHbIE MATEPUATLI M METOIbI X MCCIIEIOBAHUS
Kpanuukanus BHITyCKHUKA: MarkcTp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1.Yopkennopg, 16 CoBpeMeHHBII KaTaIn3 M XUMHUYecKasi KuHeTHKa: yueOHoe nocodue / M. Yopkennopd, X.
HaiimanTcBenpaiit ; nep. ¢ anri. B. Y. Ponayruna. - 2-e usa. - Qonronpyansii : MaTtemexr, 2013 . - 500, [1] c.

2. Yopkenpopd, U. CoBpeMeHHBII KaTaiu3 1 XUMUYecKasi KUHeTHKa : yuyeOHoe nocoodue / . Yopkennopd, X.
HaiimanTcBenpaiT. - 2-e u3a. - Joaronpynusiii: MaTemiexT, 2013. - 504 c. - ISBN 978-5-91559-153-9. - TekcT: 31eKTPOHHBII.
- URL: https://znanium.com/catalog/product/516597 (nata obpamenus: 08.02.2024). - Pexkum qoctymna: 1o mormcke.

3. Bynanos, B. B. Xummueckas kuaeTrka : yaebHoe nocooue / B. B. Bynanos, T. H. Jlomoa, B. B. PriOkuH. -
Cankr-IletepOypr : Jlanp, 2022. - 288 c. - ISBN 978-5-8114-1542-7. - Tekcr : anexTpoHHbI# // JlaHb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/211475 (nata o6pamenus: 08.02.2024). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

4. BokmreiiH, b. C. ®usnueckas Xumusi: TEpMOIMHAMMKA 1 KUHETHKaA : yueOHoe rnocodue / B. C. bokuireitn, M. Y. Mennernes,
0. B. IToxBucHeB. - Mocksa : MUCHUC, 2012. - 258 c. - ISBN 978-5-87623-619-7. - Tekcr : anektpoHHsiii // Jlans :
3/IeKTpOHHO-OnbMoTeynas cucrema. - URL: https://e.lanbook.com/book/47443 (nara o6pamenus: 08.02.2024). - Pexum
JOCTyMa: 1JIs1 aBTOPU3. N0JIb30BaTeeN.

JomnoJHuTeJIbHASI JUTEpaTypa:
1. EpemuH, B. B. OcHoBBI (husmueckoii xumun: B 2 4 : yueOHuk / B. B. Epemun, C. . Kapros, U. A. Ycnenckas. - 7-e Uz, -
Mockaa : Jlabopartopus 3Haumit, 2023. - 351 c. - ISBN 978-5-93208-662-9. - TekcT : 31eKTpoHHbIH // JIaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.Janbook.com/book/358985 (nata obpammenust: 08.02.2024). - Pexum
JOCTYyIa: JIsl aBTOPU3. TOJIb30BaTENeH.
2. Adpanacwes, b. H. ®usnueckas xumus : yueObHoe rmocodue / b. H. Adanacees, 0. I1. Akynosa. - Cankr-IlerepOypr : JlaHb,
2022. - 416 c. - ISBN 978-5-8114-1402-4. - Tekcr : aneKTpoHHsIi // JIaHb : 31eKTpoHHO-0MOMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/211037 (nata obpamenus: 08.02.2024). - Pexxum JrocTymna: JUist aBTOPH3. TOJIb30BATEIIEH.
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Tpunoosicenue 3

K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

b1.B./]B.03.05 Kunemuka u mepmoOuHaAMUKA KAMAAUMU4ecKux
peaxyulii

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 04.04.01 - Xumus

ITpoduns noaroroBky: VI HHOBAIIMOHHBIE MATEPUATIBI M METOJIBI UX UCCIIEJOBAHUS
KBanmdukanus BbITyCKHAKA: MarucTp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToqruecKas IMTeparypa Ui JaHHOW JUCIUILIMHBI UMEETCs! B HAJIMYUU B SJIEKTPOHHO-OMOIMOTEUHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst

3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE

BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"

obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY

NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
Crpanuna 12 u3 12. IEl YHH



http://www.tcpdf.org

