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Mporpammy oucumnnuHbl paspabotan(a)(v1) AoueHT, K.H. (noueHT) Kemanos P.A. Kadenpa
BbICOKOBSI3KUX HECPTEN U MPUPOLHBIX OBUTYMOB VIHCTUTYT reonornm n Hedptera3oBbliX TEXHONOMUIA |
Ruslan.Kemalov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

1. CKOpOCTI/I 9NIEMEHTAPHbIX N CNOXHbIX XMMNYECKINX npeBpameHMm B TOMOreHHbIX,
MUKPOreTeporeHHbIX N reteporeHHbIX CuCTemMax.

OKcneprMeHTanbHbIE NCCNEA0BAHUS U TEOPUS CKOPOCTEN XMMUYECKUX NPEBPALLEHNIA.
KBaHTOBO-XMMMYeCKME NCCNEOOBAHNS 3NEMEHTAPHOMO akTa XMMUYECKMX NPEBPALLEHNIA.

2. YcTaHoBneHve MexaHnama OencTBus katanmsatopos. VIdyyeHne anemeHTapHbIX cTaguin n
KWHETNYECKNX 3aKOHOMEPHOCTEN NPOTEKAHUS FOMOreHHbIX, FreTePOreHHbIX 1 pepMeHTaTUBHbIX
Katanmtnyeckmnx rnpespaweHun.

ViccnepnosaHue npupoabl KatallMTN4eCKoro OencTBms n NPOMEXYTOYHbIX coeauHeHnn peareHToB C
Katann3atopoMm C UCrnoJib3o0BaHNEM XUMUNYECKUX, (*)I/I3I/I‘-IeCKVIX, KBaHTOBO-XMMUNYECKNX N OPYTUX
MeTon0B nccnenoBaHmA.

3. Mowuck n paspaboTtka HOBbIX KAaTanM3aTopoB 1 KaTanMTUYECKMX KOMMO3NLIMIA,
YCOBEPLEHCTBOBAHME CYLECTBYIOWMX KaTanm3aTopos A5 NpoBeaeHNS HOBbIX

XUMNYECKUX peaKLI,I/II7I, YCKOPEHUSA N3BECTHDIX peaKLI,VII7I M NMOBbIWEHUSA NX CENEKTUBHOCTN.

4. VlccnepoBaHue KaTanuTMyeckumx npespaweHuii B yCnoBmsx onsn4ecknx BO34enNcTenil
(anekTpokartanus, potokatanuna, katanna nog gencrsmem CBY-nsnyveHuns, kasntaumm, 3ByKOBOro
nons, MEXaHOXMMUKN U NPOY.).

5. Hay4Hble OCHOBbI NPUrOTOBNEHMS KaTanm3aTtopoB. CTpoeHne N (OU3NKO-XMMUYECKME CBOCTBA
KatannsaTopos. Pa3paboTtka 1 yCoBEPLWEHCTBOBAHME MPOMbIWNEHHbIX KATann3aTtopoB, METOAOB WX
NPON3BOLACTBA U ONTMMANILHOMO MCMONb30BaHMS B KaTanMTUYECKMX NpoLieccax.

6. Pa3pa60TKa HOBbIX N YyCOBepLleHCTBOBaHME CyWeCTBYIOWMNX KaTannTnyecknx npoueccos 1
TEXHONOrnM. MaKpOKVIHeTVIKa. MaTtematnyeckoe mMonoennpoBaHmne n onTuMmn3aaunsa Katanmtn4eckmx
npoueccoB 1 peakTopoB. HeCTaLWIOHaprIe XMMn4eckune ripespalleHuns.

7. Pa3zpaboTtka MeTonoB 1 NpubOPOB ONs N3yHEeHUs SBNEHMS KaTanvuaa n UCnblTaHUs
KatannsaTopoB.

8. Ponu n Mecta katanntn4eckoro npouecca B TEXHONOrM4Yeckomn cxeme npon3soncTea.
9. OCHOBHbIX MOHATUIA O KaTannse u Katanmaartopax, ctaanax kKatanntnyeckoro nencTemns.

10. AKTMBHOCTM KOHTAKTHbIX Macc, CBSI3V aKTUBHOCTUN KaTann3aTopoB C MONOXEHNEM SN1EMEHTOB B
nepuoamyeckor cucteme MeHaeneesa.

11. Katanntnyecknx NnpoLeccoB 1 nx annapatypHOro 0GOPMIEHMSI.

12. KatanusaTtopos, NpMMEHSEMbIX B a30THOM NPOMbILWNEHHOCTU, TPEOOBAHMIA K HAM, YCOBUSX
aKCnnyaTauum, Ux pereHepauum.

13. lNponssoacTea katanna3aTopos, METOO0B NX UCCNELOBaHMS.

2. MecTO AMCcUMNMHBI B CTPYKType OCHOBHOM 06pa3oBatefibHOM NPOrpammbl BbICLLETO
npocpeccnoHanbHOro o6pasoBaHus

[HaHHas yyebHas aucumnnuHa BktodeHa B pasgen " M2.[0B.2 NpogyeccrmoHanbHbIin" 0CHOBHOWA
obpasoBaTtenbHol nporpammbl 020700.68 Meonornst 1 OTHOCUTCS K AMCUMNAMHAM Mo Bblibopy.
OcBavBaeTcs Ha 2 Kypce, 3 ceMecTp.

Ons ndydeHns gucunnamHbl "Kartanua n knHetnka" HeobxoaMmMo 3HaKOMCTBO CTYLEHTOB C Kypcamu
"CoBpeMeHHbIE TEXHONOTrMW TOMNMB, Macen 1 NPounakTnyeckmnx cMasok”, "CospeMeHHbIe
npeacTaeneHns o xummotonormuun”, "TexHonornm nepepaboTkn NPUPOLHBIX SHEPrOHOCUTENE 1

yrneponHblx marepuanos".

OcHoBHbIE 334241 N3y4EHNS ANCLMMANHBI COCTOAT B NOMYYEHUN CTyAEHTAMN OCHOBHbIX
Hay4YHO-NPaKTUYEeCKMUX 3HaHUM O MeTodax 1 NocnenoBaTe/bHOCTU pacyeTa HeddTEXMMUYECKUX
NPON3BOACTB U GOYHKLMOHASbHbLIX BO3MOXHOCTSIX MPOrpaMMHOro obecneyeHuns, NpUMeHSIEMOro onsi
aTUX Uuenen.
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MonyyYeHHble 3HaHUS HEOOXOANMbI CTyAeHTaM Npw NOArOTOBKE, BbIMOMHEHNM 1 3aWmMTe
MarncTepckow amccepTauun, 1 Npu peLeHn Hay4Ho-1ccnenoBaTenbekmx,
MPOEKTHO-KOHCTPYKTOPCKMX 3a4ay B byayuein npodeccnoHanbHom AeSTENbHOCTH.

CornacHo @I'OC n OOl "Hedpterazosoe geno" gucumnnunHa "Karanns n KnHetuka" ssnsetcs
BapuMaTUBHOM AMCLUMINHON N OTHOCUTCSA K NMPOGIECCUOHANBHOMY LUKIY.

ducumnnuHa "Katanna n KuHetuka" OTHOCUTCS K AUCLUNAMHAM HanpaBneHns NoaroToBku
MarmcTpos, obyvatowwmxcst no HanpaeneHnto 020700.68 Meonorus Ha kadoeape BblICOKOBS3KMX
HedoTel u NpupoaHbix 6utymos (BBH n MNB) MHcTUTyTa reonornm n HedoterasoBbix TEXHONOMIA
KoY.

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monyns

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

PacwucpoBka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU

OK-10 cnocobeH caMoCTOATENbHO BblbMpaTth U NPUMEHSTb Ha
(0bLekynbTypHbIE NpakTMKe MeTodbl M CPeacTBa NO3HaHUS AN OOCTUXEHMSA
KOMMeTeHuun) nocTasfieHHOW Lenn

cnocobeH caMOCTOATENbHO NPUOBpeTaTh C MOMOLLbBIO
OK-6 NHMPOPMALMOHHbIX TEXHONOMMIA 1 UICNONb30BaTh B
(0BLwekynbTypHbIE NPakTU4YEeCKON OesATEeNbHOCTU HOBblE 3HAHUS N YMEHUS, B HOBbIX
KOMNeTeHLmm) obnacTsx 3HaHWiA, HEMNOCPELCTBEHHO HE CBA3AHHbBIX CO Cdhepol

NeAaTenbHOCTU
AK-1 cnocobeH caMocToATeNbHO NpuobpeTtaTb, OCMbICINBATD,

TPYKTYprUpOBaTh 1 UCNONb30BaTh B N NOHaNbHOMN

(MpocheccmonantHbie ;eF;)'/I'enylfHO%?ﬂ/laHOBbIeC3I-?;HIjﬂo ma MeHI/IE);Iocp:gI:VI:aTaanBSM
KOMMeTeHuunn) y P

WHHOBALMOHHbIE CNOCOBOHOCTU

AK-11 cnocobeH npodheccnoHanbHO BbIBUpaTh 1 TBOPHECKU
NCNoNb30BaTh COBPEMEHHOE HAy4YHOE U TEXHNYECKoe
obopynoBaHe 1 KOMMbIOTEPHbIE TEXHONOTMN ONS PELLEHUS]
Hay4HbIX 1 MPaKTUYECKNX 3aay

cnocobeH rnyboko ocMbicMBaTh 1 OOPMUPOBATb

ONAarHoCcTU4Yeckme peleHmnst npobnem reonornm nyTem

MK-13 MHTErpaunm (hyHAaMeHTasbHbIX Pa3aenos reonornm, -
reoomanki, reoxXMmMmn, rmapPoreoNornn N NHXEHEPHO

(npodheccunoHanbHble
KoMMeTeHuunn)

n NOHabHbI o 4
(MPocheccuoHanbHble reonorumn, HedTSHOM reonornn, 3KONOrMYecKom reonorum (B
KOMreTeHuun) o
COOTBETCTBUM C NpodounbHOM HanpasneHHocTbio OOIT
MarmcTpaTypbl) U CNeUnann3mpoBaHHbIX re0IOrMYeCKUX 3HaHN
MK-3 crnocobeH camMocToSATENbHO POPMYNNPOBATL LM
(npodheccunoHanbHble nccnenoBaHWUn, ycTaHaBNMBaTb NOCNEN0BATENbHOCTb PELIEHMNS
KOMMeTeHuunn) 3apay
AK-4 cnocobeH caMoCTOSATENBHO NPOBOANTDL HAy4YHbIE 3KCMEPUMEHTHI
N nccnepoBaHus, 06o6wartb N aHannM3npoBaTb
n NOHAasbHbI
(KO?/I(I)'I%JEGC:LLV?M)a © 9KCNEepUMEHTaNbHyO MHAOPMAaLMIO, AenaTb BbIBOAbI,
dbopmynupoBaTb 3akUYEeHNsa U pekomeHgaumm
MK-6 crnocobeH NPUMEHATb Ha NPaKTMKE 3HaHUS OyHOAMEHTaNbHbIX
(npodheccunoHanbHble N CTbIKOBbIX MPMKNAAHbIX pa3faenos cneumnanbHbIX AUCLUMNINH
KOMMNEeTeHL M) MarncTepCKoW Nporpammbl

B pes3ynbtate 0CBOEHUS OUCUUMANHBLI CTYOEHT:
1. DONXEH 3HaThb:
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OCHOBHbIEe 3aKOHbI 1 MOHATUS (DOPMANbHON KUHETUKW KaTanuTUYeCKnxX peakuui, BXOAAWmMX B
nporpammMy Kypca; qou3nko-xmMmyeckne MetToabl uccnenoBaHus NoBEPXHOCTN U HAHOCTPYKTYpPbI
Katanusaropa

2. DONIXEH yMeTb:

[MpuMeHATb NoNyYeHHbIE 3HAHUS MPY PeLeHnn NPogeccroHasnbHbIX 3a4a4 Xxapakrepusaunm
KaTanusatopos

3. [ONXeH BnaneTb:

HaBblkaMy MOCTPOEHWSI KaTannTUHECKX MOAENen 4fis ONMCaHUS KaTanuTU4eCKMX NpoLecCoB;
VHTeprpeTaumnii peaynbTaToB oU3NKO-XUMUYECKUX NCCEN0BaHUIA KaTanM3aTopos /il MOCTPOEHS
KWHETWNYECKMX MNoTE3 O BO3MOXHbIX MyTAX peakuui

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
- NOHMMaTb M3M4eckre NPoLEecchl, MPOUCXOAsIWMNE B pearnpyowmnx cuctemax;
- obnagatb TEOPETUYECKUMUN 3HAHMSIMU O KUHETUYECKUX YPaBHEHUSIX;

- npmo6pecw| HaBblK/ COCTaB/IEHNA CUCTEMbI KWHETUYECKNX ypaBHeHvu7| Oons onncaHms 3agaHHOro
MeXaHn3Ma peakuunn;

- NPUOBPECTN HAaBbLIKM aHaNN3a PeWweHnii KNHETUYECKMX YPaBHEHWIA, HABbIKM aHann3a MexaHn3MoB
XUMUYECKUX peakumm

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOoCTb ANCLUMANHBI COCTaBNSeT 3a4eTHbIX(ble) eamHuL(bl) 108 yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 3 ceMecTpe.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OMnycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunimHe/ MOAynto
TemaTtnyeckun nnaH gucUUNIUHbI/MOAYNS

Buabl n yachbl
ayAuTOpHOM paborThbl,

Pasnen
Henens WX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"gv;lr;,'}r;“b'/ CeMechcemecha (B yacax) KOHTpOnsi
Nexuun MpakTnueckuelllaboparopHole
u 3aHATUSA paborbl
1.|Tema 1. BeeneHue. 3 1-3 1 0 0 KONNOKBUYM

Tema 2. Obwue
cBedeHus o katanuse u
2.[katannsartopax. Tunbl 3 4-7 1 0 6
npoLeccoB n
peakTopoB.

Tema 3.
[MpoMbIlWNeHHbIe
3.|[kaTanunsaTopbl. 3 8-10 1 0 6
[MponssoacTeo
KaTann3artopos.

KONnnokemym

KOMNOKBMYM
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TOYA0EeMKOCTb Tekywue oopMbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ Cemectp|, . - cTpa (B uacax) ‘I'( on-npg; ﬂp
oAy Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 4. MeTonbl
4.\nccnenoBaHns 3 1-5 1 0 6 KOTINOKBIYM

KaTann3aTopos.

Tema 5. OcHoOBbI .
5.|paspabotku n nogbopa 3 6-9 2 0 0 yCTHBI Onpoc

Katanuaaropa.

Tema 6. Ponb

KaTanu3atopos B i YCTHbI ONpocC
6'XI/IMI/I‘-IeCKOI7I 3 10-14 2 0 0

NPOMBIWIEHHOCTH.

Tema . NTorosas aK3aMeH
) 3 0 0 0

doopma KOHTponsA

NToro 8 0 18

4.2 CopepxaHue oUCLUNMUHbBI

Tema 1. BBeaoeHue.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

BeeneHune. Ponb katann3aTopoB B XMMMUYECKON NpoMblwneHHocTn. Katanna. Onpenenenve,
obnacTv NnpUMeHeHus1 1 3HadveHne. icTopusi NPoMbIWIEHHOro KaTannaa.

Tema 2. O6LMe cBepeHUs O KaTtannse u Katanmsatopax. Tunbl NPOLLECCOB U PEeaKTOpPOB.
nekumnoHHoe 3aHsitne (1 yaca(os)):

OcHoBHble noHaTUA. CTaaumn kaTanmtnyeckoro gencteng. CesA3b akTUBHOCTW KaTanm3aTtopos C
NONOXEHNEM 3IEMEHTOB B MEPUOANYECKON cUCTEME. AKTUBHOCTb KOHTaKTHbIX Macc.
Karanntnyeckoe nencrsme MeTannioB, OCHOBaHWUM N KUCNOT (M30naTopoB). Katanutmnyeckoe

nencrteme nonynposoaHMNKOB.

naboparopHasi pabora (6 4aca(oB)):

KoHTakTHbIE Macchl, nony4yaemble MEXaHNYECKUM CMEWEHNEM KOMIMNOHEHTOB. KaTaﬂI/ISaTOpr Ha
OCHOBE NpPUPOOHbIX INMWH, LEOJTNTOB, NOHOOOMEHHbIX CMOT.

Tewma 3. NpombiwneHHble Katanusaropbl. [ponM3BoACTBO KaTann3aTropos.
JNeKunoHHoe 3aHsitne (1 yaca(os)):

OcHoBHble TpeboBaHus K KaTannsaTopam npu aKCniyatauun B NPOMbIWIEHHbIX peakTopax.
OTpaBneHue 1 pereHepauusi KatanuaaTtopos. Katanuaatopbl, NpUMeEHsIeMble B a30THOW
MPOMBILWIEHHOCTI: KaTanm3aTopbl NPoM3BOACTBA aMMMaka U BO4OPOoAa; NPoN3BOACTBa a30THOW

KNCNOTbl; CUHTE3a MEeTaHOo/a.

naboparopHas pabora (6 4aca(oB)):

KOHTakTHbIE Macchil, nonyyaemble MexaHn4eCkmnm cmelieHmnem KOMNoHEeHTOB. [MnaBneHble n
CKeNneTHble KOHTaKTHble MacCChbl.

Tema 4. MeToabl UCCNenoBaHUS KaTtannm3aTopoBs.
neKuunoHHoe 3aHsitne (1 yaca(os)):
OcHoBbl pa3paboTkm 1 nogbopa katanmsaropa.
naboparopHasi paborta (6 4aca(oB)):
MeToabl uccnenoBaHms kaTanvmaaTopos.
Tema 5. OcHoBbI pa3paboTku 1 noabopa KaTtanuaaropa.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

OcHoBHble nonoxeHns. OcaxoeHHble KOHTaKTHblE Macchbl. KaTaﬂI/I3aTOpr Ha HOCUTENAX,
nony4yaemblie METOLOM MPOMNUTKA.

PernctpaunoHHbii Homep 357814
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Tema 6. Ponb KaTanu3aTopoB B XMMUYECKOW MPOMbILLIEHHOCTW.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):
AKTUBHOCTb CNIOXHbIX KaTannm3aTopoB.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Bupbl
N Paspen Cemect Hepens | camoctositenbHom [TpynoeMKOCTb 3&%’2’;‘(};?:3:23
AducumnnnnHbl pcemecrpa paboTbl (B wacax) 260TbI
CTYyOEeHTOB P
NnoAroToBka K
1.[Tema 1. BeeneHue. 1- K KBUYM
AeHne 3 8 KONNOKBUYMY 6 onnokewny
Tema 2. Obwue
cBedeHus o katanuse u
NnoaroToBka K
2.[katanunsartopax. Tunbl 3 4-7 K(c))J"IuﬂchB)VI 31 8 KONNOKBUYM
npoLLeccoB 1 yMy
peakTopoB.
Tema 3.
[MpombiwwneHHble
noaroToBka K
3.|[karanusarTopsbl. 3 8-10 Kgﬁngl(gma 8 KONNOKBUYM
lMponssoacTteo yMy
KaTannsaTopos.
Tema 4. MeToabl
noaroToBka K
4.|nccneposaHus 3 1-5 KS#HSKCB)M ‘3 8 KONNOKBUYM
KaTann3aTopos. yMy
Tema 5. OcHoBbI NOArOTOBKA K
5.|paspaboTku 1 nogbopa 3 6-9 | g chepar 8 pecoepat
KaTanmaaropa. P paty
Tema 6. Ponb
KaTanmsaTopos B 10-14 |moAroToBka K o
. ., - THbIR On
6 XUMNYECKOM 3 0 YCTHOMY onpocy 8 ye onpoc
NPOMBbILWAEHHOCTMW.
Ntoro 46

5. ObpazoBarenbHble TEXHONOIMU, BK/IOYAA UHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

NHTepakTuBHbIE METOLbI 0By4eHNSs, KEAC-TEXHONOTIN, METOL NPOEKTOB, NOPTAONNO, ANCKYCCUS,
TPEHWHr, urpa. NpoBoAsTCS NEKUMUN 1 NPaKTUHECKME 3aHATUS C UCMONb30BAHUEM KOMMBIOTEPOB U
nabopaTopHbIX yCTaHOBOK. bonblias yacte Matepmana uly4yaetcs camoctosTensHo. CeMuHapbl B
LNanoroBoM pexunme, K pabote KOTOPbIX MPUBNEKAIOTCA Beayllune UCcCcneaoBateni n
cneumnanncTbl-NPakTUKK, U SBSIOWMACS OCHOBO KOPPEKTUPOBKM MHANBUOYANbHbLIX y4eOHbIX NNaHoB
MarucTpa, ANCKYCCUM, KOMMbIOTEPHbIE CUMYNSILIUW, OeMN0Bble U PoNeBble Urpbl, Ppasbop KOHKPETHbIX
cMTyaumii, rpynnoBble ANCKYCCUM, pe3ynbTaThl paboTbl CTyAEHYECKMX UCCNenoBaTeNbCKMX Fpynm,
BY30BCKMWE N MEXBY30BCKUX MHTEPAKTUBHbIE KOHJDEPEHLIUN 1 BeOUHapbI, BCTPEU C
NpencTaBUTENSIMU POCCUINCKIX 1 3apyOeXXHbIX KOMMNAHWUIA, rOCY0apCTBEHHbIX U 0OLWEeCTBEHHbIX
opraHv3aumii, MacTep- Kiaccbl 9KCNepTOB 1 CNEeLnanicToB. SNeKTPOHHbIA 06pa3oBaTesbHblii
pecypc, MoHorpadun, Hay4Hble cTaTbm, y4ebHble Nocobusi, METOANYECKME YKA3aHNS.

MpoBoaaTcs nekumm n nabopaTopHble 3aHATUS C UCMONb30BaHNEM YCTAHOBOK, N1abopaTopHbIX
CTEHL0B, MOLENVPYIOLWMNX NPOLECCH OCBOEHUS NMPUPOAHBLIX BUTYMOB 1 CBEPXTSAXENbLIX HEQTEN,
NporpamM KOMMbOTEPHOrO MOAENNPOBAHNS, KOMMbIOTEPOB. Bonblasa YyacTe Matepunana nlyyaetcs
CaMOCTOSATENbHO.
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Konnoksuym, nucbMeHHas paboTa, TeCTUpOBaHMe, Npe3eHTauus, onpoc, CEM1HapbI B A1aNoroBoM
pexume, kK paboTe KOTOPbIX MPUBNEKAKTCS Beaywme NccnenoBaTeny u cneunanucTbl-npakTuku, u
ABNSAOWMIACS OCHOBOW KOPPEKTUPOBKU MHANBUAYANbHBIX yH4EOHbBIX NNAHOB MarmcTpa, AUCKyccuum,
KOMMbIOTEPHbIE CUMYNSILUN, OEeNOBble U PONEBbIe Urpbl, Pa3bop KOHKPETHbIX CUTyauuid, rpyrnnoBble
LMCKYCCUW, pe3ynbTaTbl paboTbl CTyAEHYECKUX NCCNELOBATENbCKUX FPynm, By30BCKUE U
MEXBY30BCKMX MHTEPAKTUBHbIE KOHGDEPEHLMM U BEOUHAPDI, BCTPEYN C NPeacTaBUTENSIMY
POCCUIACKMX N 3apybexHbIX KOMNaHWiA, rocyAapCTBEHHbIX 1 0OLWECTBEHHBIX OpraHn3aunii, MacTep-
Knaccbl 3KCMepToB 1 CNeunanmcToB.

OneKTPOHHbI 06pasoBaTeNbHbIN Pecypc, MOHOrpadumn, Hay4Hble ctTatby, y4ebHble nocobus,
MEeTOLMYEeCcKME yKasaHus.

- U3y4yeHne TeopeTnYecKoro NeKUMoHHOro Matepvana
- npopaboTka 1 YCBOEHNEe TEOPEeTMYECKOro MaTepuana (OCHOBHast U OOMONHUTENbHAS NUTepaTypa)

- paboTa c pekoOMeHayeMbiMM METOAMYECKMY MaTepmanamMm (MeToOANYECKUMI yKasaH sIMU,
y4ebHbIMM NOCObMAMK, pa3aaToOYHbIM MaTePUaNoMm)

- BbINONHEHWNE 3a4aHNI N0 NPONAEHHBIM TEMaM
- NOAroTOBKA K 3a4eTty

(nepeuncnsaoTca Bce BAAbl paboT, BbINOMHSAEMbIE CTYAEHTOM CAMOCTOSTENBHO B pamMkax n3y4yeHus
AaHHON ANCLMMNANHDI)

Mo pe3ynbTatam ocywecteneHns CPC npuMeHsaoTcs cneayowme Buabl KOHTPONS:

- TEKYLWMIA KOHTPONb (B T. Y. ONPOCHI BO BPEMS CEMUHAPCKMX, NabopaTOpHbIX 3a-HATUIA,
KONNOKBMYMOB, MPOBEAEHNE KOHTPOMbHbIX paboT, npruem),

- BkntoyeHune Bonpocos, BbIHOCUMbIX HA CPC B ak3aMeHauuoHHble buneTol,
- NPVEeM 3a4eTOB, 9K3aMEHOB

YTeHune nekuun, c NPpUMEHEHNEM NHTEPAKTUBHbIX CpencTs (Npe3eHTauns B Microsoft PowerPoint),
npoBefeHne nabopaTopHbix paboT, KOHTPObHBIX PaboT, MOArOTOBKA K Y4acTMIO B KOHGDEPEHLIMM,
camocTosiTenbHasa paboTta CTyAeHTOB N0 TEMaM n pasaenam OUCUUMNIUHBI.

6. OLueHOUHble CPeAcTBa AJ1si TEKYLLLEro KOHTPO/S yCreBaeMOCTH, MPOMEXYTOUYHOM
aTTecTaLum No UToram OCBOEHUS OUCLUNNIMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

Tema 1. BBeneHue.
KONNOKBMNYM , MPMMEPHbIE BOMPOCHI:

CkopocCTb XuMmnyeckmx peakumin. CtexmomeTpryeckoe ypaBHeHne peakumm. KoHcTaHTa CKopocTy.
3aKoH OencTByoWmX Macc.

Tema 2. O6WwMe cBepeHUs 0 KaTanuse U Katanusartopax. Tunbl NPOLLECCOB U PeakTopoB.
KOMNOKBMYM , MPMMEPHbIE BOMPOChHI:

["lomoreHHbIn kKaTanus. ['eTeporeHHbln katanus. Jliummutnpyowas ctagus CNoXHOro XMMUYeCKoro
npouecca. PoToxmmmyeckme peakunn. KnHetnyeckme ypasHeHuns. KuHetuka karanntnyeckmx
peakuwnii. MpuHumn eicteus katanuaatopa. Cxema katanmaa B pacTBope A1 6uMonekynsipHoi
peakuuun. ABTokatanuTnyeckne peakunmn. KuHeTnyeckmne Kpusble aBTokaTanMTUY4eCKon peakLumm.
ABTokonebaTtenbHble XMMmMYeckue peakumun. Matematnieckoe MmoaenvpoBaHue konebarenbHok
peakumu.

Tewma 3. NpombineHHble KaTanusaropbl. [IponM3BoACTBO KaTann3aTropos.
KONMOKBUYM , MPUMEPHbIE BONPOCHI:

Peakummn TepMny4eckoro pasnoxeHus ataHa, auetanbaernaa, KMHeTu4eckne ypaBHeHus, nopsanok
peakumu. LlenHble peakumm. OcobeHHOCTW, BNMSHWE NPUMECEN, AABNEHMNS, TBEPAbIX MOBEPXHOCTEN.

Tema 4. MeToobl uccnenoBaHNA KaTann3aTopos.

KONMOKBUYM , NPUMEPHbIE BONPOCHI:

YpaBHeHue AppeHunyca. AppeHunycoBbl KoopanHatbl. MeTon cTaumoHapHbIX KOHLEHTpaUmWn.
Tema 5. OcHoBbI pa3paboTku u nop6opa KaTtanuaaropa.
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pedoepart , NPUMEpPHbIE TEMbI:

KBaHTOBbIN BbIx04 peakuun. TyweHne donyopecueHumnm. XMMUYeckunii nasep.
doToCEHCMONN3NPOBAHHbIE peakLMN.

Tema 6. Ponb KaTannsatopoB B XMMUYECKOW NMPOMbILLIIEHHOCTM.
YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:

MonyocTpoB BocnnamMeHeHus. Teopus LENHbIX peakumii. TeNNoBo B3pbIB, yCNOBUS TEMNOBOMO
B3pbIBa.

Tema . UToroesasi popma KOHTpons

[MprMepHble BOMPOCHI K 9K3aMeHy:

BOMNPOCbHI K 9K3AMEHY

. MNopsanok peakuunw.

. MoHoMonekynspHble, BUMONEKYNSpHbIE peakLui.
. [NocnepoBartenbHble 1 NapannenbHble peakunu.

. LenHble peakuunw.

. Jinmutnpyowas crtagns peakumm.

. MexaHn3m peakumm, KUHETUYECKUE YpaBHEHMS.

. 3aKOH OEenCTBYOWMNX Macce.

. CKopoCTb peakummn, KUHeTUYeCKue ypaBHEHMS.
9. ®opmyna AppeHunyca, NpensKkCrnoHeHUManbHbI akTop U AHEPrusa akTUBaLMN.
10. MeToL cTauMOHAPHbIA KOHLEHTpaUWiA.

11. Tennosou B3pbIB, YCNOBMS TEMMOBOro B3pbIBa.

12. YacTtoTa ABOVHbIX CTONIKHOBEHWUI B ra3e 1 B KOHAEHCUPOBaHHON dhase. Popmyna
Cwmonyxosckoro. CeyeHne CTONKHOBEHUS.

13. KuHeTnka MOHOMONEKYNSAPHOA peakumu.
14. KnHeTmka 6UMonekynsipHoin peakumm.

15. CnoxHble kKuHeTuKn. BnunsiHne pasbpoca sHepruy akTusauum, HePaBHOMEPHOMO pacnpeneneHus
peareHToB Ha KUHETUKY XUMUYECKUX PeakLiA.

16. KoopavHara peakumu.

17. KnHeTtnyeckme kpusble.

18. VlccnepnoBaHns KUHETUKM XUMUYECKMX PeakLniA.
19. ABTOKaranums.

20. KnHetnyecknin n30TOMHbINA 30PADEKT.

21. Teopvlﬂ adKTUBMNPOBAHHOIO KoMnnekca. Bblp&)KeHI/Ie Onsa CKOPOCTU peakunn B Teopnn
adKTBMNPOBAHHOIO KoOMNnekca.

22. [ OMOreHHbIn karanms.
23. ['eTeporeHHbIn katanns.
24. MeTogbl peructpaumn.

0O NO Ok~ WN =

7.1. OcHOBHas nuTeparypa:

1.dPunsnyeckas n KonnomagHas xmmms (B obwecTBEHHOM NuTaHum): YyebHoe nocobue / C.B.
opbyHuosa, 3.A. Mynnosiposa, E.C. Opobeiiko, E.B. ®epopeHko. - M.: Anbda-M: UHDPA-M, 2012.
- 270 c.: un.; 60x90 1/16. - (MPO®WUnb). (n) ISBN 978-5-98281-093-9, 1000
ak3.http://znanium.com/bookread.php?book=321858

2.JlykbsiHOB, A. H. HeogHopoaHble copbeHTbl [OnekTpoHHbI pecypc] : MoHorpadoms / A. H.
NykbsHoB, O. H. KoHoHoBa. - KpacHosipck: Cnb. dpenep. yH-T, 2012. - 190 c. - ISBN
978-5-7638-2524-4.http://znanium.com/bookread.php?book=442464
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3.HeopraHunyeckas xumus: yaebHoe nocobue / N.B. Boromonoga. - M.: Anbcha-M: MIHDPA-M, 2009. -
336 c.: nn.; 60x90 1/16. - (MPODPUnb). (nepennet) ISBN 978-5-98281-187-5, 2000
9Kk3.http://znanium.com/bookread.php?book=176341

4. AHanutnyeckas xumus. XmMmyeckne metoabl aHanmsa: Yueb. noc. / A.U. XebeHTses, A.K.
XepHocek, N.E. TanyTb. - 2 u3g., ctep. - M.: UHOPA-M; MH.: Hos. 3HaHne, 2011. - 542 c.: un.;
60x90 1/16. - (Bbicwee obpazosaHue). (n) ISBN 978-5-16-004685-3, 800
9k3.http://znanium.com/bookread.php?book=255394

5.AHanutnyeckas xmmus. Xummnyeckne metonbl aHannaa: Yueb. noc. / A.N. XebeHtsaes, A.K.
XepHocek n gp. - 2-e usg., crep. - M.: HAL MHD®PA-M; MH.: Hos.. 3HaHue, 2014. - 542 c.: nn.;
60x90 1/16. - (Bbicw. 0bp.: bakanaep.). (n) ISBN 978-5-16-004685-3, 400
9ka.http://znanium.com/bookread.php?book=419626

7.2. JlononHuTenbHasa nuteparypa:

Boriko, E. A. PeakunoHHas cnocoObHOCTb 3HEPreTUYeCKux yrnev [SneKTpoHHbIA pecypc] :
MoHorpadous / E. A. Boiiko. - KpacHosipck : Cubvpckunii goenepanbHbiin yHueepcutet, 2011, - 608 c. -
ISBN 978-5-7638-2104-8.http://znanium.com/bookread.php?book=441211

7.3. UHTepHeT-pecypcChbl:

Baza gaHHbIX MexayHapoaHOW n3gaTenbckom kKoMnaHum Springer - http://www.springer.com
Bubnuorpacuyeckas n pedepatneHasa 6asa gaHHbIx Scopus - http://www.scopus.com
M3patenbctBo AAAS - http://www.sciencemag.org

KHuxHbIR kny6 - hitp://www.bookmate.com

Hay4yHas anektpoHHas 6bubnunoteka (Poccus) - http://www elibrary.ru

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbI(MOAYNS)

OcBoeHne ancumnnuHbl "TexHonornm nony4yeHuns KaTaJ'II/I3aTOpOB" npeanonaraeTt UCnoib3oBaHNE
cnepnyiwouero MmatepumalibHO-TEXHNHECKOro obecneyeHuns:

MynbTumMeouiiHas ayantopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBAHHBIX MHXEHEPHbIX CUCTEM C €QUHON CUCTEMON YnpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboi Buaeo n ayamno
NHpopmMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
My/NbTUMELVIHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOeKTopa, aBTOMaTU3NPOBAHHOIMO
NPOEKLMOHHOr0 9KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXe MHTEPAKTMBHONW TpMbyHbI NpenoaaBsarens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNeEM, UHTEPGECHI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens ABnseTcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 beANHSIOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NO3BONSET NPOBOANTL NEKUMW, NPaKTUYeckme
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 OOCTYNHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
WHTEPAKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCNe C MCNONb30BaHMEM B NMpoLecce 0by4yeHns Bcex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxxe ocHaleHa WMpPOKOMOIOCHbIM
LOCTYMOM B CETb MHTEPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NVLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
cetb VIHTepHeT. Bce KoMmnbioTepbl MOAK/OYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetn KDY n
HaxoOaTcsa B €AMHOM JOMEHeE.
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MpoBoasATCS nekuumn n nabopatopHble 3aHATUS C UCMONb30BaHNEM YCTAHOBOK, 1abopaTopHbIX
CTEH0B, MOAENPYIOLWNX NPOLIECCHI OCBOEHMS NMPUPOLHBIX OUTYMOB U CBEPXTSXENbIX HEPTEN,
NporpamMMm KOMMbOTEPHOrO MOOENMPOBaHNS, KOMNbIOTEPOB. bonbluas YacTb MaTepuana nlyd4aetcs
CcaMoCTOSATEeNbHO. YTeHne nekuuii, C NPUMEHEHNEM MHTEPAKTUBHbIX CPEACTB (Mpe3eHTaumns B
Microsoft PowerPoint), npoBeaeHvne nabopaTopHbix paboT, KOHTPONbHbLIX PaboT, NoAroToBKa K
y4yacTuio B KOHGDEPEHLMKN, caMoCTosiTeNbHAas paboTa CTyAEHTOB No TeMaM 1 pasgenaM AMCUMNIVHbI.

IOnsa obyyatowmxcsa obecnevyeHa BO3MOXHOCTb OnepaTtuBHOro obmeHa nHgpopmaumeri ¢
OTEYECTBEHHbIMU 1 3apybeXXHbIMU By3amu, NPeanpuaTUSIMn 1 opraHn3daumsmm, obecneyeH [ocTyn K
TpebyeMbIM Ons hOPMUPOBAHMS NPOKECCMOHANBHBLIX KOMMETEHLNI COBPEMEHHbIM
npodpeccrnoHanbHbiM 6a3amM AaHHbIX, MHPOPMALMOHHBLIM CMPABOYHBLIM 1 MOVUCKOBBLIM CUCTEMAM.
Kadpenpa BBH u B, peanusytowas ocHoBHble 06pa3oBaTeNbHbIe MPOrpaMMbl CNeLManncTos,
H6akanaspuara n MarucTpartypsbl, pacrnonaraet MaTepuanbHO-TEXHUYECKO 6a3oii, obecnednBatoLei
npoBeOeHNe BCEX BUOOB N1abopaTopHON, ANCLUMNIMHAPHOM U MEXANCLMNINHAPHON NOArOTOBKM,
NPaKTUYECKOW 1N Hay4YHO-UCCnenoBaTenbcko paboTbl 06yYaoWNXCs, NPeayCMOTPEHHbIX YyHEOHbIM
nnaHom By3a. OT1a 6asa COOTBETCTBYET AENCTBYIOLWMM CAHUTAPHbBIM 1 NPOTUBOMOXAPHbLIM Npasunam
1 HOpMaMm, B TOM Yncne obecneyeHbl OCTYN K NOANTPadoUYeCKOMy 1 ynakoBOYHOMY 060pyA0BaHNIO 1
Hannyne MaTepranos BeAyLWNX MUPOBbIX NPON3BOANTENEN.

MuHMManbHO HEOOXOAUMBIN NS peannsauum MarMcTepCKoi MporpaMMbl NepeyeHb
MaTepuanbHO-TEXHNYECKOro obecrneyeHuns BknoyaeT B cebs: yuebHble nabopatopun 1 ayamtopum
By3a, OCHallEeHHble COBPEMEHHbIM 060pyA0OBAaHNEM M CTEHAAMU, MO3BONSIOWMMM BbIMOMHATb
nabopatopHble NPaKTUKyMbl; COBPEMEHHbIE KOMMbIOTEPLI, 00 beANHEHHBIMM TOKANbHbBIMM
BbIYUCNIMTENbHBLIMU CETSIMU C BbIXOAOM B VIHTEPHET; N3MEpPUTENbHbIE CPEACTBA BEAYIUNX COUPM.
Nexonst s OOIM By3a, kaxaas aucumnimHa nogaepxaHa cooTBETCTBYOWMMA NINLEH3VOHHBIMY
NpOrpaMMHbIMU MPOAYKTaAMN.

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpasneHuno 020700.68 "lMeonorma” n marnctepckon nporpamme OCBOEHME BbICOKOBA3KOW HEPTH
N NPUPOLHbBIX BUTYMOB .
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