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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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[porpammy rictMIUIMHBL pa3padoTai(a)(u): BeLyIuid HayYHbIH COTPYIHUK, 1.H. (nouent) Cenos U.A. (HJI Monekynsipable
OCHOBBI aMUJIONI000PA30BAHNSI M aHTHAaMUJIOMJHOW aKTUBHOCTH, XMMUYECKUI HHCTUTYT UM. A.M. Bytneposa),
Igor.Sedov@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

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

CMEXHBIX HayK MDY PELIeHUH MPoQeCcCHOHATbHBIX 3a1a4

IK--2 CriocoOeH IpYMEHSITh TPUOOPETEHHbIE HABBIKK IIPOBEJEHHS XUMIUECKOTO SKCIIEPUMEHTa,
OCHOBHBIE CHHTETUYIECKHE M aHAUTUTHYECKHE METO bl TIOJIyYE€HHsI M NCCIIEIOBAHNST XUMUIECKHX
BEIIECTB 1 pPEaKLMii MPH PeIIeHNH PO(eCCHOHATBHBIX 3a/1a4

OO6yyarnmuiicss, OCBOUBIINI JUCHATUTAHY (MOLIYJIb):

HoyokeH 3HATh:

OCHOBHBIE 3aKOHBI XMMUYECKOW TEPMOJUHAMUKN M KUHETUKHU, MEXaHU3Mbl BAKHEHUIIIUX THITOB
KaTaIMTUIECKUX MPOIIECCOB, 3aKOHOMEPHOCTH MPOIIECCOB aICOPOIIMHI, METOIB BHIBOJIA YPaBHEHUIA,
OIMCHIBAIONINX 3aKOHOMEPHOCTH MPOTEKAHUsI TOMOT€HHBIX, T€TEPOTeHHBIX U (pep-MEHTATHBHBIX
KaTaIMTUIECKUX MPOIIECCOB, IPOCTEUIIINE BUIBI STUX YPABHEHMH, 3aKOHBI MACCO- ¥ TEeIIONepeHoca,
KUHETUYECKUE YPAaBHEHHS KaTaJTUTHUECKHX MTPOIECCOB ISl Pa3IMYHBIX PEKUMOB B
MaKpPOCKOIMMIECKUX CHCTEMax

JHoKeH yMeTs:

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

JloJI’KEH BIIAJETh:

MeToaMu (pU3HUYECKON XMMUH MTPUMEHUTEHHO K KaTATUTUIECKUM MPOIeccaM

JloJkeH JeMOHCTPUPOBATh CIIOCOOHOCTh M TOTOBHOCTb:

BBIBOJIA YPABHEHWIA, ONIMCHIBAIOIINX 3aKOHOMEPHOCTH MPOTEKAHKS TOMOT€HHBIX, TeTepOreHHbIX 1
(pbepMEHTATUBHBIX KATATUTUIECKUX TPOLIECCOB

2. Mecto guctumimasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucnmruivHa (MOmyib) BKModeHa B pasaen "B1.B.JIB.03.05 ducturummast (Momyim)" OCHOBHOH MpodecCHOHATEHON
obpazoBartensHOI mporpammbl 04.04.01 "Xumus (VHHOBaIMOHHBIE MaTEpUAITBl 1 METOJbI MX MICCIIEIOBAHMA)" I OTHOCHTCS K
JaucturimHaM 1o Beidopy yactu OITOIT BO, ¢popMupyemoii ydacTHUKaMK 00pa30BaATENIbHBIX OTHOIIICHUI.

OcBauBaercs Ha | Kypce B 2 cemecTpe.

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

OO0111ast TPYIOEMKOCTh AUCIIMIUIMHBI COCTABJISIET 2 3a4eTHBIX(bIe) enuHuUI(b) HA 72 yaca(oB).

KonraktHast pabota - 26 4yaca(oB), B ToM umcie jekuun - 10 yaca(oB), npakTuveckue 3aHsatus - 8 yaca(oB), 1a00paTopHbie
padoTs! - 8 yaca(oB), KOHTPOJIb CAMOCTOSITEIFHOMN padoThl - O yaca(oB).

CamocTosTenbHast padoTa - 46 yaca(oB).
KonTposns (3auér / x3amen) - 0 yaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJISI AUCLIUIUIMHBL: 3a4eT BO 2 CeMecTpe.

QAEKTPOHHUBIH
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4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-

HX TPYJA0EMKOCTh (B 4acax) CTOSI-

N Pazeant qucuumimnb / Ce- |Texmun,Vlexnun|IIpaxTu-[IIpaktu-JIadopa-Iagopa-| TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. OcHoBHbIe onpeaesenust. BoaMokHOCTDb

1. |[KoIMUECTBEHHOrO ONMMCAHUS KaTaJTUTHYECKUX 2 2 0 2 0 0 0 6
MIPOIIECCOB
2. [Tema 2. 'OMOreHHBIH KaTaanu3 2 2 0 2 0 4 0 8
3 Tema 3. AncopOnus U reTeporeHHbIe 2 2 0 2 0 0 0 ]
KaTaINTUIECKUE PeaKIu
4. Tema 4. KuneTtrka reteporeHHOTo Katajimsa 2 1 0 2 0 0 0 8
5. [Tema 5. ®depmeHTaTUBHBIN KaTaIu3 2 1 0 0 0 4 0 8
6. Tema 6. TepmoguHAMUKA ¥ KHHETHKA B PEATbHBIX 2 2 0 0 0 0 0 8
KaTaJIUTHYECKUX CHCTEMAX
1Toro 10 0 8 0 8 0 46

4.2 Cogep:kanne qUCIUATLIMHBI (MO TyJIs1)
Tema 1. OcHoBHBIE onpeesieHnsl. BO3MO0KHOCTh KOJNYECTBEHHOT0 ONMUCAHUSA KATAJIUTHYECKHUX MPOIECCOB

Kpatkuii ucropuuecknit ouepk. OCHOBHbIE 3Talbl pa3BUTHSA KaTaau3a. PeHomeHosorus kartanusa. Poss karanusa B
COBPEMEHHOW XMMHYECKOI POMBILIIEHHOCTH M B KMBO# nprpoyie. OOimue nprHIMIbL KaTanu3a. Karanus u paBHOBecue.
IIpomesxyTouHBIE COEAMHEHNS B KaTalu3e, KaTalu3aTop KaKk aCTeXMOMETPUYECKUil peareHT. Katanutuueckuil IuKJI.

HoBblii peakIIMOHHBIN MyTh, OTKPHIBAEMBIH KaTaIn3aTopoM. PakTopsl, OMpPeIeIsIONINe CKOPOCTh KATATUTUYECKOMN PEaKIuu.
S heKTs KOMITEHCAIUU U IOTIOHATEIBHOTO CBSI3bIBAHMS.

Bzaumonericteue peaKL{HOHHOﬁ Cp€abl U KaTajin3aTopa. AKTUBHBIC CpOprI TOMOI'€HHBIX U I'€TEPOr€HHBbIX KaTaJIN3aTOPOB.
CTaHI/IOHapHOC COCTOAHUE KaTajr3aTopa. O6paTHaH CBA3b U CaMOPETyJIMPOBAHUE B KaTaJIU3E.

HpI/IHI_[I/IHI)I KHaCCI/I(i)I/IKaL[I/II/I KaTaJIM3aTOPOB U KATAJIMTUICCKUX ITPOUECCOB. OCHOBHBIE XAPAKTEPUCTUKU KATAJIN3aTOPOB:
AKTUBHOCTb, CECJICKTUBHOCTD, CTaOMIILHOCTD.

Tema 2. T'oMoreHHbI KaTaIu3

I'oMOreHHBIi KaTaJIn3 ¥ ero0 OCHOBHbIE 0COOEHHOCTH. ' OMOTeHHbIE KaTAIMTHYECKHe CHCTEMBI. | OMOreHHbIe KaTaanu3aTopsl, UX
THIIBI U CTPOeHUE. MOJNIeKYJISIPHBINA XapaKTep TOMOTeHHBIX KaTtanu3aTtopoB. ['a3oda3Hblii roMOreHHbIN KaTtanu3. ['a3000pa3Hbie
CHCTEMBI M KaTaJIUTHYecKkre peakuuu. [Ipumepsl razodasHoro karaanusa. MexaHu3M KaTaTUTHYECKOTO JIeHCTBHS.
JKuaxodazHplii TOMOTeHHBIN KaTasin3. KicinoTHO-OCHOBHBIN KaTaiu3 B pacTBopax. KatannsaTopsl, mprpoaa KaTaTUTHIECKOrO
Jefictus. Tumbl xumMudeckux peakumid. [IpuMepsl KaTaTUTHYeCKUX MpoueccoB. MeTalnnoKOMIUIEeKCHBIH KaTtamms. KoMruiekcst
HIePEXOAHBIX METAJUIOB, OCOOEHHOCTH X COCTaBa U cTpoeHus1. CTaauy KaTaJuTH4eckoro nporecca ¢ yyactuem KIIM,
KaTIMTHYECKHe UKJIBL. [IpHHLMITE COOTBETCTBHS B METAJUNIOKOMIUIEKCHOM KaTaymse. [Ipumepsl peakiuil: ruaprpoBaHue,
OKHCJIeHHE, THAPO(MOPMUINPOBAHKE, N30MEPU3ALHSL.

MI/ILICJ'IJ'[ﬂpHHﬁ KartaJiu3s. HOBerHOCTHO-aKTI/IBHLIe BELICCTBA. MI/ILICJ'IJ'IOO6paSOBaHI/Ie B BOJHBIX 1 OpraHUYE€CKUX Cpeaax.
P acClipeIeJICHUE pearcHToB B MULCJIJIAPHOM pacTBOPE. HpI/IpO)la KaTaJIuTU4YECKOIo 9(1')(1)CKTa. Oo6nacru MPUMCHEHHU A
MUIEJUIAPHOIO KaTajin3a.

Mexdasnbiii kKatanu3. OcoOeHHOCTH XMMHUYECKUX peakiinii B MHOrogasHeix cucreMax. [Ipoliecchl nepeHoca uepe3
MOBEpPXHOCTH pasziena ¢a3. KataamzaTophl-epeHOCUNKH, MEXaHU3M X JIeHCTBHS.

Tema 3. AncopOuusi U reTeporeHHble KATAINTHYECKUE PeaKIn

3AE
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AJicopOUpOBaHHbIE MOJIEKYJIbI B3AUMOIEHCTBYIOT C MOJIEKYJIAMY WJIM aTOMaMU MIOBEPXHOCTU M CHUKAIOT KaK CBOOOJHYIO
MOBEPXHOCTHYIO SHEPIHI0 KOHAEHCUPOBAHHOM (pa3bl, TAK U CyMMAPHYIO SHEPTUI0 CUCTEMBI. DHEPreTHKa U TEPMOJUHAMUKA
afcopOLIUK PACCMOTPEHBI B CIISAYIOIINX JIEKIUSAX, & CelUac OTMETHM, YTO aacopOnus ? Mpolece CaMONPOU3BOJIbHBIN,
MPOUCXOASIIINIA C BbIeNeHHeM Teruia. [Iponece, 0OpaTHbIi aacopOIMK, HA3bIBAIOT IeCOPOIHE.

amcopOEHTOM Ha3bIBAIOT TBEPIOE BEIIECTBO, HA KOTOPOM ITPOUCXOIUT aaCOPOIIHS;
aJIcopOATOM Ha3bIBAIOT YKe aJICOPOUPOBAHHOE BELIECTBO, HAXOAIIEECS Ha MOBEPXHOCTH WK B 00BEME MOP aIcOpOEHTa;
aJICOpOTMBOM HAa3bIBAIOT BEIIIECTBO, CIIOCOOHOE a/ICOpOMPOBATHCS, HO ellie He aJIcOpOUPOBAHHOE.

B o61mem cityuae agcopOuus oOycIoB/IeHa B3aUMOAEHCTBIEM MOJIEKYJT ajicopdaTa ¢ MoJIeKyJlaMy (ATOMaMHM), IPUMBIKAIOIIMU
K MTOBEPXHOCTH a7icOpOEHTA, a TaKKe MEX/Iy aJCOPOMPOBAHHBIMU MOJIEKYJIAMH WITH UX (pparmeHTamu. Bee BB aicopOrmu
MMEIOT OOIIYI0 KBAHTOBO-MEXaHNUECKYIO OCHOBY, IPHPO/IA B3aUMO/IEHCTBHUS ONPEEIIsIeTCs IEKTPOHHON CTPYKTYPOU MOJIEKYJT
azmcopbara u agcopoenTa. CymecTByeT HelpephIBHBIA CIIEKTP (hOpM acopOLIUY, Pa3IMJYaOIIUXCs [0 UHTEHCUBHOCTH
B3aMOJICHCTBHS, TUITY CHJI, XapakTepy 00pa3yloluxcs cBs3eil ancopoar ? aicopOeHT, U3MEHEHUsIM B CTPYKTYpe Kak
aJIcOpOMPOBaHHBIX MOJIEKYJI, TAK MOBEPXHOCTH ajicopOeHTa. OOBIYHO BHIICNSIOT JBa NIPEEIIbHBIX ClIydast ancopOIuu:
a/ICOpOLMI0O XUMUYECKYIO MM XEMOCOPOLHIO U aacopOIHIo (PU3NUECKYIO WITH (PU3UYECKYIO aCcOPOLHIO.

Tunmrynas XCMOC0p6I_[I/IH 7 3TO XUMHYeCcKast peaknuuAa MEXIYy a,I[COp6aTOM 1 MNOBEPXHOCTHBIMU ATOMAaMU WJIU I'pyHIIaMU aTOMOB
a;(cop6eHTa, npu KOTOpOfI MOJICKYJIa a;[cop6aTa OTHACT WUJIM MOJYYACT OT IIOBEPXHOCTU IJICKTPOH. Tunmunas (bI/I3I/I‘{CCKaH
a/:(cop6unﬂ OCYHIECTBJIACTCA 3a CYET CUJI MEKMOJICKYJIAPHOI'O B3aHMOI[CﬁCTBHH, KOTOPBIC HE CBA3aHbI C IEPEHOCOM MUJIN
O606H1€CTBHCHI/ICM IJICKTPOHOB.

N3otepma I'enpu. D10 ypaBHEHHE, KOTOPOE AJI U30TEPMUUECKHX YCIOBHI IPU MaJIbIX JAaBJEHUAX, KOT/AA ra3 MOXHO
paccMmarpuBaTh Kak UEaNIbHBIM, a YUCIIO €0 COYAAPEHHI C MOBEPXHOCTHIO MPONOPLUOHAIBHO P

N3zorepma ancopOimu JleHrmiopa.

Ypaeuenue BIT. [1pu BeIBOAE 3TOr0 ypaBHEHHUs UCIOIb30BaHbl AOMYIIEHNUs, JIeHrMIopa: paccMaTprBaeTcs JJIOKaIN30BaHHAS
agcopOLys Ha OHOPOAHOM MMOBEPXHOCTU 0e3 yueTa B3auMOJIEHCTBUS MEX/ly MOJIEKYJIaMH B IJIOCKOCTH CJI0S1, HO
JIOTIOJTHUTEILHO BBOJUTCS yUeT ?BEPTUKAIbHBIX? MEXMOJIEKYIISIPHBIX B3aMMOAEHCTBUI aicopoar - aacopoar.

[Tpumenenue ypasHeHHst BT MoxkeT ObITh JOCTATOYHO KOPPEKTHBIM JIMIIb IIPH rApaHTUPOBAHHOM OTCYTCTBUHM MUKPOIIOP H
TTOBEPXHOCTHBIX MOAN(UKATOPOB.

Tema 4. KuneTnka reteporeHHOro KaraJjinsa

Kunetnyeckue Mojiesiu reTeporeHHbIX peakimu, JIsnrmiopa-XunmensByna v Punmna-2mu. CtaauitHele U CIMTHBIE MEXaHU3MBI
B I€TEpOreHHOM KaTaiu3e, IpuMepsI IporieccoB. CTerneHb KOMIIEHCAINY 1 TOTEHIHAIbHBIE TPOMUIIN IS STHX MEXaHI3MOB.

SHBKTPOHHLIC NpeaACTaBJICHUSA B KaTaJIn3e. JIeMEHTH 30HHOI TE€OpUH IOJYITPOBOJHUKOB. Calble ¥ CUJIbHBIE q)OpMI)I
XCMOCOp6L[I/IOHHOﬁ CBA3U HAa MMOBEPXHOCTU MOJYIIPOBOAHUKOBBIX KATAJIM3aTOPOB, UX PEAKIITMOHHAA CITOCOOHOCTb. PaHI/IKaIII)HI)Ie
MEXaHU3MBI peaKL[I/Iﬁ B IMNOJIYIIPOBOJHHMKOBOM KaTaJIn3€.

OtpasieHue, MPOMOTHPOBAHUE, MOAU(HIIPOBaHNE KaTaIN3aTOPOB B paMKax 3JIeKTPOHHOH Teopuu. Ponb ypoBHs Pepmu, Kak
peryJsiTopa CKOPOCTH, CEJIEKTUBHOCTH PEaKIMil Ha MOBEPXHOCTH MOJIYIPOBOJHUKOB.

Tema 5. PepmMeHTATHBHBIN KaTaIu3

Crpoenue Mosiekyn (pepmenTa. OCOOSHHOCTH B3aUMOJICHCTBHSI B KATAIMTHYECKOM KOMILIeKce cyocTpar ? hepmeHt?.
OCHOBHbIE OCOOCHHOCTH KUHETUKU (DEPMEHTATUBHbBIX PEAKIHUM.

Knaccudukanus pepmentoB. Mexanusmbl (pepMEHTATUBHOTO KaTaiu3a (CHUKeHUe (pepMeHTaMU SHEPruv ak TUBALIUY,
TIPUHLIAIT MHAYIMPOBAHHOIO COOTBETCTBUs). PakTopsl, Biusomue Ha 3pHeKTUBHOCTD (pepMEHTATUBHOTO KaTaln3a:
KOHIIEHTpalusi (pepMeHTa, ero akTHBATOPOB HJIM MHTMOMTOPOB, cyOcTpara; TeMreparypa; pH; aucnepcHocTh cyocTpaTta;
QJUTOCTEPUST; HAUTMUYKE MYJIbTH(EPMEHTHBIX KOMIUIEKCOB, N30(DEPMEHTOB MJIM MHOXKECTBEHHBIX MOJIEKYJISIPHBIX (hopM
(epmenToB. IMMoOmM3anust (pepMeHTOB.

Vpasuenne Muxassuca-MenteH. Kunernueckue ypaBHeHus Aist (PEPMEHTATUBHBIX PEAKIMIA C pa3IHIHBIMUA BUAAMA
UHIUOMPOBAHUSI.

Tema 6. TepmoanHamMuKka 1 KHHETHKA B PeaJIbHbIX KaTAIUTHYECKUX CHCTEeMax
OcHoBHbIE nporecchl HedrenepepadoTKy ? MUPOJIN3, KPEKHUHT, pr(POPMHUHT.

I'maprpoBaHKe B IPOU3BOJICTBE METAHOJIA, ATBIETUIOB M KETOHOB, aMMHOB. [lerHIpUpOBaHUe B IPOU3BOJICTBE CTHPOJIA,
OyTaaueHa.

Iporiecchl OKHUCIEHHUS ? MPOM3BOACTBO OKCUIA STHIICHA, (hopMalbIerHIa, MAJICMHOBOIO U (hTaJIeBOr0 aHTMIPUIOB, aKPOJICHHA,
OKMCJIUTEJILHBIA aMMOHOJIN3.
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AJ'IKI/IJ'II/IPOBaHI/Ie, JACATKUIIMPOBAHUE. HonyquHe STUIIOEH301a U KyMOJ1a, aJIKWJIMPOBAaHUE l'[apa(LI)I/IHOB OJ'ICCI)I/IHaMI/I.

Ionyuenue cunres-raza. [Ipouecc ®urepa?Tpomma. Cunre3 Meranona. Kapoonunposanue criuptos. [lonyueHne 6eH3UHOB
Y MHIMBHUAYAIbHBIX YTJIEBOJOPOAOB HA Oa3e METaHOA.

00630p COBpeMEHHBIX METOIOB (POPMHUPOBaHMUsT COPOSHTOB C OMPe/IeIeHHBIMU CBOMCTBAMHU TIOBEPXHOCTU M TIOPUCTOM
cTpyKTypoit. KoHCTpyrpoBaHHe MaTepraioB ¢ yOpsI0YeHHOU IOPUCTOM CTPYKTYPOU ¢ UCIOIb30BAHUEM TEMILIATHOTO
(MaTpUUYHOTrO) CHHTE3A 3a MOC/IEAHHUE JIBa JeCATUIETHS PACIIPOCTPAHIIOCH BO MHOTUX CTpaHax. MoauguIupoBaHue
YIJIEPOTHBIX a7IcCOPOESHTOB 00PaOOTKON XMMUIECKUMH peareHTaMu.

DIEeKTPOXUMHUUYECKOE MOAU(HIIPOBAHUE YTIIEPOJHBIX MaTEPHUAIIOB.

TemmiaTHBIA CUHTE3 KATAJIMTUYECKU aKTUBHBIX 06pa3OBaHI/Iﬁ Ha MOBEPXHOCTU YIJICPOAHBIX 1 HEOPraHUYECKUX MaTEpUaIOB.
Hal'[paBJ'[eHHLIﬁ CUHTE3 Cl)yHKI_[I/IOHaJ'IbHI)IX MOPUCTBIX MATEPUAJIOB.

5. IlepeyeHb yueOHO-METOUUECKOT0 00€eCIeYeHHA MJIA CAMOCTOSTEJbHOM PadoThl 00yUJaloMUXCs M0
JUCHUNIIHE (MOIYJII0)

CamocrosTesbHas padoTa 00yYaIOILIMXCs BBIIOIHAESTCS MO 33aHUI0 ¥ IPH METOOUYECKOM PYKOBOACTBE NperofaBaTess, Ho 6e3
€ro HeloCpeACTBeHHOro yyactust. CamocTosiTesbHast paboTa MOAPa3AeNseTcsl Ha CaMOCTOSTEbHYI0 Pa0OTy Ha ayAUTOPHBIX
3aHATHUSX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYIO padoTy. CaMocTosTe bHAs padoTa 00yYaIOIMXCs BKIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OTIEIIbHBIX TeM (pa3zielioB) JUCHUILIMHEL, TaK U IPOPadOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHOM paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYaloIyecs YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayYHYIO
¥l CIIPABOYHYIO JINTEPATYPY, BHIIOJIHSIIOT 3a1aHM, HATIpaBJIeHHblE Ha 3aKpeTieHNe 3HaHWI 1 OTPaOOTKY YMEHHI ¥ HAaBBIKOB,
FOTOBATCS K TEKYLEMY ¥ IPOMEKYTOUYHOMY KOHTPOJIIO IO JUCLIUTIMHE.

Opranuzanys CaMOCTOSITENIbHON padoThl 00YYaIOIINXCs perJIaMeHTPYETCsl HOPMaTUBHBIMH JIOKYMEHTaMH,
y4eOHO-METOANYECKOH JINTEPaTypOl 1 3IeKTPOHHBIMK 00pa30BaTe/IbHBIMU PECYypCaMu, BKITIOYASI:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BaATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaMMaM BBICIIETO
o0pa3oBaHus - MporpaMMam OakajaBpuaTa, porpaMMaMm ClelMaIuTeTa, porpaMMaM MarkucTpaTypsl (YTBEpKAEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @enepam Nel4-55-996un/15 ot 27 Hosi6pst 2002 r. "OO6 akTHBU3AIMI
CaMOCTOSITEJIHOW paOOThI CTY/IEHTOB BHICIIMX Y4eOHbBIX 3aBe/leHuiT"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepaspubIil yHUBEpCUTET"

INpaBuna BHyTpeHHEro pacrnopsjika esepaabHOro rocy1apcTBEHHOI0 aBTOHOMHOI'O 00Pa30BaTe/IbHOTO YUPEkKJEHH BBICLIIETO
nipodeccronanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) genepaibHblii yHUBEpcUTeT"

JlokanpHble HOpMaTHBHBIE aKTHI KazaHckoro (IIpuBosrkckoro) deaepaabHOrO yHUBEPCUTETA

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIUILIHHE (MOIYJII0)

q)OH,Z[ OLCHOYHBIX CPEACTB M0 JUCHUILJIMHE (MOIIyJHO) BKJIIOYACT OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBCPKY OCBOCHUS
KOMHCTGHHHﬁ, B TOM 4YUCJIE 3HaHPII7[, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,[[ OLCHOYHBIX CPCACTB BKIIOYACT OUCHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIC CPEACTBA HpOMe)KyTO‘IHOfI aTTeCTalluu.

B choHfe OIIEHOYHBIX CPEJICTB COAEPKUTCS CleayoInas HHPOPMAITHS:

- COOTBETCTBHME KOMIIETEHIIUH [IAHUPYEMbIM pe3yJibTaTaM 00yUeHus 110 UCHUILINHE (MOYJI0);

- KpUTepHH OlICHUBAHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHu3M (POPMHUPOBAHHUS OIIEHKH 110 JUCHUILTAHE (MOIYJIO);

- OMHMCAHUE MOPsAKA IPUMEHEHHS W IIPOLICAYPhI OLICHUBAHUS JIJIs1 KAXKIOTO OLCHOUHOI'O CPEe/ICTRa;
- KpUTepHH OLICHUBAHUS JJTs1 KaXJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPKAHNUE OLUECHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEABbABIACMBIE K ﬂCﬁCTBHHM 06yqa10Lquc;1, AEMOHCTPUPYEMBIM
pe3yjibTaTaM, 3alaHuA pas/IMYHbIX TUIIOB.

®DoH[ OIIEHOYHBIX CPEICTB IO AUCHUIUTNHE HaxoauTcs B [Iprmoxkernun 1 K mporpaMMe JUCITUTLTHHBL (MOIYITIO).

7. IlepedeHb JUTEPATYPbI, HEOOXO0AUMOM JJIsI 0CBOEHHS JUCIUILINHBI (MO XYJIs)

OcBoeHre QUCHUILTAHBI (MOIYJIsT) IPE/IoaraeT n3yudeHne OCHOBHOM 1 JIOMOJTHUTENBHON yueOHO# TuTepaTypl. JIuteparypa
MOXeT OBbITh JOCTYIHA OOYYAIOIIMMCsI B OTHOM U3 IBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JICKTPOHHOM BHU/IE - Y€PE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KDY HAOroOBOPOB C
HpaBOO6HaIlaTeHHMI/I;
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- B mevyaTHOM Bujie - B HayuHoit 6ubmmoreke um. H.U. Jlo6aueBckoro. OOydJaronuecs moyJyanT YIeOHyI0 JIUTepaTypy Ha
aOGOHEMEHTE IT0 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJIb30BaHUsI HaydHO! OMOIMOTEKON.

DNIeKTPOHHBIE U3JAHUS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBbIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOHT
JIOJDKeH ObITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaXKIOTO U3 U3JaHUI OCHOBHOM JIMTEPaTyphl M He MeHee 0,25 aK3eMIUIsApa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOIA M OTIOJHUTENIBHON YUeOHOM JIMTEpaTypbl, HEOOXOIMMOM JIIsi OCBOSHUS JUCIAIUIMHBL (MOJLYJIS), HAXOIUTCS
B [Ipunoxenun 2 k paboueii nmporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBIICHHUIO TP U3MEHEHUH YCIIOBUI 1oroBopoB KOV ¢
IpaBOOOJIaJaTeIAMU SJIEKTPOHHBIX U3/IaHUH U ITPU U3MEHEHWN KOMIUTeKToBaHus ¢oHoB Hayunoi 6momiorexn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0 AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

Bectauk MI'Y. cepust Xumus - http://www.chem.msu.ru/rus/vmgu/welcome.html

Kunernka u katanus - http://elibrary.ru/contents.asp?issueid=712147

KHHETHKA KaTATUTHIECKUX peakiwi - http://www.xumuk.ru/encyklopedia/1923.html

Poccuiickuii xummuueckuii xkypHai - http://www.chem.msu.ru/rus/journals/jvho/welcome.html

(pmsrueckas xuMus. TEPMOIMHAMUKA M KMHETHKA - http://e.lanbook.com/books/element.php?pll_id=47443

9. MeToanuyecKHe YKa3aHUA 1A 00YUAIOMMXCS 10 0CBOEHHIO JUCHHUILIHHBI (MOXyJIsI)

Bujg paéor

MeToauuecKue peKoOMeHIanun

JIEKLIANA

B xope JIeKIMOHHBIX 3aHSTHI CJIelyeT BECTH KOHCIIEKTHpOBaHUe yueOHoro Matepuaia. Heo6xogumo odpamars
BHHMAaHHME Ha KaTeropnu, (popMyIMpOBKH, PACKPHIBAIOIIIE COJEPKaHUE TeX WM MHBIX SBJICHUH 1 MIPOLIECCOB,
Hay4Hbl€ BBIBOJBI ¥ IPAKTUIECKIE PEKOMEHAAINH, TIOJIOKUTEIBHBIIN OIBIT B OPAaTOPCKOM HCKYCCTBE.
JKenarenpHO OCTaBUTH B paOOYMX KOHCIIEKTaX IOJIs, HA KOTOPHIX JIeJIaTh IOMETKH M3 PEKOMEH/I0BAaHHON
JIMTEpaTypsl, JOTOJIHSIOIME MAaTepHal MPOCIYIIAHHON JEKIMH, a TaKXKe NOTYepKUBAIOIIHe 0COOYI0 BaXXHOCTh TEX
VIV MIHBIX

TEOPETUUECKHX TOJIOKEHNH. 3a/1aBaTh MPETIOAABATEINI0 YTOUHSIIONME BOIPOCH! C IIENbI0 YSICHEHUS TEOPETUIECKHX
TIOJIOKEHHH, pa3penieHNs] CIIOPHBIX CUTYaIH.

Pe3ynpraThl KOHCIEKTUPOBAHHUSI MOTYT OBITh IIPEICTABJICHBI B PA3JIMYHbIX (DOPMaXx.

[TnaH - 310 cXeMa POYMTAHHOTO MaTepuasa, KpaTKHUi (MM NOAPOOHbIN) IIepeueHb BOIPOCOB, OTPAKAIOIIMX
CTPYKTYPY U NOCJIEIOBATeIbHOCTh MaTeprana. I10apoOHO COCTaBICHHBIH IJTaH BIIOJHE 3aMEHsET KOHCIICKT.
KoHcrexT - 3170 cucreMaTu3npoBaHHOE, JJOTMYHOE M3JI0KEHNE MaTeprala NCTOYHMKA. Pasznnyaiores yeTsipe Tuma
KOHCIIEKTOB:

- [11aH-KOHCIIEKT - 3TO Pa3BePHYTHIH AETAIM3UPOBAHHBIN IUIaH, B KOTOPOM JJOCTATOYHO MOIPOOHbIE 3aIIMCH
TIPUBOASITCS IO TEM ITyHKTaM IUIaHa, KOTOPBIE HyKJAIOTCS B TIOSICHEHUH.

- TexcTyanbHBIN KOHCIIEKT - 3TO BOCIIPOU3BEJeHUE HauOoiee BaXKHBIX MOJIOKEHUIA 1 (DAKTOB MCTOYHHKA. .

- CBOOOIHBIN KOHCIIEKT - 3TO YETKO M KPATKO CPOpMyIMPOBAHHbIE (M3JI0KEHHBIE) OCHOBHBIE MOJIOKEHHS B
pe3yJbTare rTyO0KOro OCMBIC/IMBaHUS MaTeprana. B HeM MOryT NPHCYTCTBOBATD BBHIIIMCKH, LIATATHI, TE3UCH;
YacTh MaTepuaja MOXeT ObITh IPEACTaBIIeHA IUIAHOM.

- TemaTH4ecKuil KOHCIIEKT - COCTABJISIETCS] HA OCHOBE U3YUYEHHS Psija HICTOYHUKOB U IaeT OoJiee Wi MeHee
MCUEPIBIBAOIINI OTBET M0 KAKOK-TO cXeme (BOIpoCy).
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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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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 o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepartypa:

1.Yopkennopd, 16 CoBpemeHHBII KaTamn3 1 xumudeckas kuHetuka / M. Yopkennopd, X. Haiimanrceeapaiir ; nep. ¢ anri. B.
. Ponnyruna . - 2-e u3g. - Honronpynusii : MatemnekTt, 2013 . - 500, [1] c.

2. Yopkenpopd, Y. CoBpeMeHHBII KaTaau3 1 XMMHUUYecKast KuHeTHKa: yueOHoe nocodue / Yopkennopd U., Halimantcempaiit
X., - 2-e m3a. - Jonronpyausiii: MaTemnext, 2013. - 504 c¢. ISBN 978-5-91559-153-9. - Tekcr : anekTpoHHsIi. - URL:
https://znanium.com/catalog/product/516597 (nara oopamienus:: 25.05.2021). - Peskxum gocryna : 1o MoJmcKe.

3. Bynanos, B. B. Xummueckas kuaeTrka : yaebHoe nocooue / B. B. Bynanos, T. H. Jlomoa, B. B. PriOkuH. -
Cankr-IletepOypr : Jlanp, 2021. - 288 c. - ISBN 978-5-8114-1542-7. - Tekcr : anexTpoHHbI# // JlaHb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/168624 (nata o6pamenus: 25.05.2021). - Pexum
JOCTYyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

4. BokmreiiH, b. C. ®usnueckas Xumus: TEpMOAMHAMMKA M KMHeTHKa: yueOHoe nocodue / b. C. Bokiureitn, M. . Mennenes,
0. B. IToxBucHeB. - Mocksa : MUCHUC, 2012. - 258 c. - ISBN 978-5-87623-619-7. - Tekcr : anektpoHHsiii // Jlans :
3JIeKTpOHHO-OnbMoTeynas cucrema. - URL: https://e.lanbook.com/book/47443 (nara obpamenus: 25.05.2021). - Pexum
JOCTyMa: 1JIs1 aBTOPU3. N0JIb30BaTeeN.

JonoJHUTeJbHASI JUTEpaTypa:
1. OcHoBH (puzrueckoit xumun. B 2 4 : yueOnuk / B. B. Epemun, C. U. Kapros, U. A. YcneHckas [u op.]. - 5-e u3n., nepepad. u
Jor. - Mocksa : Jlaboparopus 3Hanuit, 2019. - 625 c. - ISBN 978-5-00101-633-5. - Tekcr : 31eKTpoHHbIH // JIaHb :
3JIeKTPOHHO-OMOMoTeuHas cucrtema. - URL: https://e.lanbook.com/book/116100 (nata obpamenus:: 25.05.2021). - Pexum
JOCTYyIa: JIsl aBTOPU3. TOJIb30BaTENeH.
2. Adpanacwes, b. H. ®usnueckas xumus : yueObHoe rmocodue / b. H. Adanacees, 0. I1. Akynosa. - Cankr-IlerepOypr : JlaHb,
2021. - 416 c. - ISBN 978-5-8114-1402-4. - Tekcr : aneKTpoHHsIi // JIaHb : 31eKTpoHHO-0MOMOTeuHast cuctema. - URL:
https://e.lanbook.com/book/168461 (nata obpamenus: 25.05.2021). - Pexxum jroctymna: JUist aBTOpH3. TOJIb30BATEIICH.
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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 oOpa3oBaTesibHON nporpamme: 2023

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
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