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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

[aHHas yuebHas aucumnnuHa BkntodeHa B pasgen " M2.[B.8 NpogeccrmoHanbHbIin" 0CHOBHOA
obpasoBaTtenbHol nporpammbl 020700.68 Meonornst 1 OTHOCUTCS K AMCUMNAMHAM Mo Bblibopy.
OcBavBaetca Ha 1 kypce, 1 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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Mony4yeHHble 3HAHNS HEOHX0AMMbI CTyAEHTaM NPy NOArOTOBKE, BbINONHEHUMN U 3alUUTE
MarncTepckon aucceptaunmn, n npu peleHnn Hay4yHo-nccnenoBaTenbCKux,
MPOEKTHO-KOHCTPYKTOPCKMX 3aaay B Oynyler npodeccuoHanbHolh 0esaTebHOCTU.
OucumnnuHa "Kartanua n KnHetmka" aBnsaetcsa BapuatuBHOM OUCLMUNIMHOM U OTHOCUTCS K
NpPodoeccnoHanbHOMy LIKKNY.

ducumnnuHa "Katanna n KuHetuka" OTHOCUTCS K AUCLUNAMHAM HanpaBneHns NoaroToBku
MarmcTpos, obyvatowmxcst no HanpaeneHunto 020700.68 Meonorus

Ha Kagoenpe BbICOKOBSA3KMX HehTeN 1 NnpupoaHbix 6utymos (BBH u MNB) MHctutyTa reonorum un
HedpTerasosbix TEXHONOrMN KDY,

3. KomneteHuuu obyuaroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwucpoBka
LLinchp komneteHumu npuobpeTaemMon KOMMNeTeHL N

OK-2 FOTOB K CaMOCTOSITENIbHOMY 0By4EHUO HOBbIM METOAAM
(0bLeKkynbTypHbIE nccnenoBaHns n Ux BHEOPEHUIO B NpoLiecc
KOMMeTeHuunn) NpodpecCUoHanbHON AeATeNbHOCTH
OK-4 crnocobeH HaxoaMTb OpraHM3aunoHHO-yNpPaBneH4Yeckne
(0BLwekynbTypHbIE peleHns B HecTaHaapTHbIX CUTYaUNsX U FOTOB HECTU 38 HUX
KOMNeTeHLmm) OTBETCTBEHHOCTb

cnocobeH camMocToATeNbHO NpuobpeTaTb C MOMOLLbBIO
OK-6 NHJOOPMAaLIMOHHbIX TEXHONIOrNIM 1 NCMONb30BaTh B
(0bLekynbTypHbIE NPakTU4EeCKON 0eATEeNbHOCTN HOBblEe 3HAHUS N YMEHUS, B HOBbIX
KOMMNeTeHuunm) 0bnacTsix 3HaHWI, HeNocpPeaCTBEHHO HE CBSI3aHHbIX CO CAepo

NesATeNbHOCTU
MK-10 CrnocobeH K NU3MEHEHMIO HAYYHOTO
(npodheccunoHanbHble Hay4HO-MPOM3BOACTBEHHOI0 NPOOUIa CBOEN
KOMNeTeHLmm) npodpeccnoHanbHON AeaTenbHOCTH

crnocobeH rnyboko OCMbICIMBaTL U (HOPMUPOBATH
OMarHoCTM4eckKune peweHns npobnem reonornm nyTem
NHTerpaunn pyHoameHTanbHbIX pasnenos reonoruu,

MK-13 Y
r N3KKN, FEOXNUMUN, TNapPOr T N MHXEHEPHOIA
(NMpodheccmoHanbHble eor3NKiA, reo i, TNAporeono EHEPHO
reoniornm, HedTSIHOM reonornm, 3KONOrM4Yeckoi reonorun (B
KOMMeTeHuunn) o
COOTBETCTBUM C NPOdouNbHOM HanpasneHHocTbo OOTM
MarmcTpaTypbl) 1 CNELNann3mpoBaHHbIX re0NOrMYeCKNX 3HaHNI
MK-3 crnocobeH caMocToSATENbHO POPMYNNPOBATL LIENM
(npodheccunoHanbHble nccnenoBaHWUn, ycTaHaBNMBaTb NOCNEN0BATENbHOCTb PELIEHNS
KOMNeTeHLmm) 3anad
AK-4 cnocobeH caMoCTOSATENBHO NPOBOANTDL HAyYHbIE 3KCNEPUMEHThI
N nccnepoBaHus, 0606wartb U aHannM3npoBaTb
n NOHanbHbl
(KOF;?_ICETGGC:W?M)"&" © 9KCnepMeHTanbHy0 MHGOPMaLMIO, OenaTb BbiBOAbI,
dbopmynupoBaTb 3akOUYEeHNS U pekomeHgaumm
MK-6 cnocobeH NPUMEHATb Ha NPaKTMKe 3HaAHUS OyHOAMEHTaNbHbIX
(npodcheccunoHanbHble N CTbIKOBbIX MPMKNAAHbIX pa3faenos cneumnanbHbIX AUCLMMINH
KOMMNeTeHumm) MarncTepCKoW Nporpammbl

B pesynbtaTe 0CBOEHUS OUCUUMINHbLI 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 ANCLMMINHBI 9K3aMeH B 1 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 MX TPYAOEMKOCTb Tekywme hopMbl
N .D.VII(\:IILéVJIJ‘I';’r’I.IV;I'HbI/ CemMecTpl.ovectpa (B 4acax) KOHTponst
NexuuulTPaKTM4eCKuelTaGopaTopHbie
3aHATMA pa6oTi

Tema 1. BeeneHue.
Ponb kaTanusaTopos B KONNOKBUYM
‘XnmMmnyeckom 1 1-3 2 4 0
NPOMbILLEHHOCTH.

Tema 2. Obwume
cBefeHus o Kkartanmae un

KONNMOKBUNYM
2.[katannsartopax. Tunbl 1 4-7 2 6 0 onnokeity
npoLueccos n
[peaKTopoOB.
PernctpaunoHHbIn HoMep < 3;;1;'%??(&1:{1;%2
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|

Tema 3.

[MpoMbIlWNeHHbIe
3.|[katanusaTopsl. 1 8-10 2 4 0 KONNOKBIYM

lMponssoacTeo

Karanm3aTopos.

Tema 4. MeTonbl

nccnenosaHus

Karanm3aTopos. i KONNOKBUYM
4 OcHoBbl pa3paboTku 1 1 1-12 2 4 0

nonbopa katanusartopa.

Tema . Itorosas 9K3ameH
. 1 0 0 0

doopma KOHTpons

Ntoro 8 18 0

4.2 CopepxaHvue oUCLUMNUHbBI
Tema 1. BeepeHune. Ponb Kkatanm3aTtopoB B XMMUYECKOM NPOMBbILLSIEHHOCTM.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

BeepneHue. Ponb Katann3atopos B XUMUNYECKON NPOMbIWTIEHHOCTW. Karanus. Onpe,ueneHVle,
obnactu NPUMEHEHNA N 3Ha4YeHne. |/|CTOpI/|$| NPOMbIWIEHHOro Katainaa.

npakrTudeckoe 3aHsitne (4 yaca(os)):

Ponb n MmecTo katanuTnyeckoro npouecca B TEXHOOMMYEeCKOM CXxeme Npon3BoacTBa.

Tema 2. O6LWMe cBepeHUs 0 KaTtannse U Katanmsatopax. Tunbl NPOLLECCOB U PeaKkTOPOB.
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OcHoBHble noHaTUA. CTaoumn katanmtmyeckoro nenctens. CesS3b akTUBHOCTW KaTanm3aTtopoB C
NOSIOXEHNEM 3NIEMEHTOB B NEPUOANYECKON CUCTEME. AKTUBHOCTb KOHTaKTHbIX Macc.
Kartanutmnyeckoe nencrsme MetannioB, OCHOBAHUA U KNCNOT (M30N4TOPoB). KaTanntnyeckoe
NencTeme nonynpoBoAHNKOB. AKTMBHOCTb C/IOXHbIX Katann3aTopos.

npaktnyeckoe 3aHsitne (6 4aca(os)):

Mogenu katanutnyeckoro gencTems. Karanutnyeckne npouecchl B radax 1 B Xnakom gase.
AnnapaTtypHoe opopMsieHMe KaTannTuieckmx NpoLeccos.

Tewma 3. NpombineHHble KaTanusaropbl. [IponM3BoACTBO KaTann3aTropos.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

OcHoBHble TpeboBaHUs K kaTannaatopam npu aKCrnyaTauun B NPOMBbIWIEHHbIX peakTopax.
OTpaBsneHne n pereHepaumsa katann3artopos. Katannaaropbl, MPUMEHSEMbIE B a30THOW
MPOMBILWNEHHOCTW: KaTanm3aTopbl NPOM3BOACTBA aMMMaka U BOAOPOAA; NPON3BOACTBA a30THOW
KMUCNOTbl; CUHTE3a MeTaHona. OcHoBHble NonoXeHus. OcaxaeHHble KOHTAKTHbIE MACChl.
KaTtanmsaTtopbl Ha HOCUTENSX, NONy4YaeMble METOLOM MPOMUTKMN.

npakTundeckoe 3aHsitne (4 yaca(os)):

KoHTakTHble Maccbl, Nony4yaemMble MEXaHNYECKM CMELEeHNEM KOMMOHEHTOB. [naBneHble n
CKeneTHble KOHTakTHble Macchl. Katannsatopbl Ha OCHOBE MPUPOAHbIX [MNH, LIEOSIMTOB,
NOHOOOMEHHbIX CMOJT.

Tema 4. MeTonbl uccneposaHus KatanusatopoB. OcHOBbI pa3paboTku u nogbopa
KaTanusaropa.

neKuMnoHHoe 3aHsiThe (2 yaca(os)):
OcHoBbl pa3paboTtkm 1 nogbopa katanmaaropa.
npakTudeckoe 3aHsitne (4 yaca(os)):
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MeTonbl nccnegoBaHus Kkatan n3aTtopoB.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)

Bupbl
N Paspen Cemect Hepens | camocTositenoHon [TpyA0eMKOCTb 3?«%’2:2';?:;'3323
AducumunnnHbl pcemecrpa paboTbl (B wacax) 260TbI
CTYAEHTOB P
Tema 1. BeegeHue.
Ponb katanmsaTtopos B NoAroToBka K
1. - -
XUMNYECKOM 1 . KONNOKBUYMY 13 KONOKBIYM
NPOMBbILWIEHHOCTMW.
Tema 2. Obwue
cBeeHus o katanuse un
NoAroToBka K
2.[katanunsaropax. Tunbl 1 4-7 K(c))J"IuﬂgKgVI 31 12 KONNOKBUYM
npoLeccoB 1 yMy
peakTopos.
Tema 3.
[MpombilwneHHble
noaroToBka K
3.|[katanuaartopbl. 1 8-10 Kg#ngKgl/l ‘3 12 KONMIOKBUYM
lMponssoacTteo ymy
Katanm3aTopos.
Tema 4. MeToabl
nccnenoBaHus
KaTann3aTopos. noAroToBka K
4. 1 11-12
OcHoBbl pa3paboTku n KONNOKBUYMY 9 KONOKBIYM
nonbopa katanuaaropa.
NToro 46

5. 06pasoBaTeanb|e TEXHONOrMu, BKNoYasi UHTepakTUBHbIe oOpPMbI 06yqe|-|m|

NHTepakTnBHbIE METOABI OBYHEHUSI, KEAC-TEXHONOMMI, METOL NPOEKTOB, MOPTHONNO, ONCKYCCUS,
TPEHWHT, urpa. MNMpoBoasiTCS NeKuUn 1 NPakTUYecKne 3aHSTNS C UCMONb30BaHNEM KOMMbIOTEPOB 1
nabopaTtopHbIX ycTaHOBOK. bonbluas yactb MaTepuana nsy4aeTcsi caMoctosTenbHo. CeMnHaphbl B
LNanoroBOM pexume, k pabote KOTOpbIX MPUBEKAOTCSA BeAylWwmMe NCCneaoBaTeny u
crneumanucTbl-NPakTUKK, U SBASIOWNIACS OCHOBOIN KOPPEKTUPOBKM UHAMBMAYANbHbBIX Y4eBOHbIX MNaHoB
MaruncTpa, AUCKYCCUW, KOMMbIOTEPHbIE CUMYNSILIAM, OEN0BbIe N PONEBbIE UTPbl, Pa3b0p KOHKPETHbIX
CUTYyauuid, rpynnoBble ONCKYCCUW, pe3ynbTaTbl paboTbl CTYAEHYECKMX NCCNeaoBaTenbCkMx rpynm,
BY30BCKME N MEXBY30BCKUX MHTEPAKTUBHbIE KOHCPEPEHLIMMN 1 BEOMHAPbI, BCTPEYN C
NpeacTaBUTENSIMUA POCCUNCKUX U 3apyDeXXHbIX KOMMAHWUIA, roCyAapPCTBEHHbIX U 0OWECTBEHHbIX
opraHu3aumii, MacTep- Knaccbl 3KCNepToB 1 CNeunanicToB. DNEKTPOHHbI 06pa3oBaTeNbHbIi
pecypc, MOHOrpadum, Hay4Hble cTaTtbk, y4ebHble Nocobums, METOANYECKUE YKa3aHUS.

MpoBoaaTcs nekumm n nabopaTopHble 3aHATUS C UCMONb30BaHNEM YCTAHOBOK, N1abopaTopHbIX
CTEHL0B, MOOENVPYIOLWNX NPOLECCHI OCBOEHUS NMPUPOAHbLIX BUTYMOB 1 CBEPXTSAXENbIX HEQRTEN,
NporpamM KOMMbOTEPHOrO MOAENNPOBAHNS, KOMMbIOTEPOB. Bonblasa YyacTe Matepuana nlyyaetcs
CaMOCTOSATENbHO.

Konnoksuym, nucbMeHHas paboTa, TeCTUpoBaHme, Npe3eHTauus, onpoc, CEM1HapbI B A1aNoroBom
pexume, Kk paboTe KOTOPbIX MPUBNEKAKTCS Beaywme nccnenoBaTeny U cneunanmucTbl-npakTuku, 1
SABNSOWMIACS OCHOBOW KOPPEKTUPOBKU MHANBUAYANBbHBIX yH4EOHbBIX NNAHOB MarucTpa, AUCKyccuun,
KOMMbIOTEPHbIE CUMYNSILUN, OEeN0Bble U PONeBble Urpbl, Pa3bop KOHKPETHbIX CUTyauuid, rpyrnnoBble
LMCKYyCCUW, pe3ynbTaTbl paboTbl CTyAEHYECKUX NCCNELOBATENbCKUX MPynm, By30BCKUE U
MEXBY30BCKMX MHTEPAKTUBHbIE KOHGDEPEHLMM U BEBUHAPDI, BCTPEYN C NpeacTaBUTENSIMU
POCCUIACKMX N 3apybexHbIX KOMNaHWiA, rocyAapCTBEHHbIX 1 0OLWECTBEHHbIX OpraHn3aunii, MacTep-
Knaccbl 3KCMepToB 1 CNeunanmcToB.
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OneKTPOHHbI 0bpa3oBaTeNbHbIi PECYPC, MOHOrpadhun, Hay4Hble cTatbu, y4ebHble nocobus,
MeToAMYeckme ykasaHusl.

- U3y4yeHne TeopeTMYECKOro NeKLUMOHHOro MaTteprana
- NpopaboTka 1 yCBOEHNE TEOPETMHECKOro MaTepmana (OCHOBHas 1 AOMONHUTeNbHas nutepatypa)

- paboTa C pekoMeHayEMbIMA METOANYECKMMM MaTepranamMm (METOANYECKMMIN YKa3aHNSIMU,
y4ebHbIMK NocobusiMn, pasfaToyHbIM MaTepuanom)

- BbIMONHEHWE 3a4aHni N0 NPONAEHHbIM TEMaM

- MOAroTOBKA K 3a4eTy

(nepeuncnsaoTcsa Bce BuAbl paboT, BbINOAHAEMbIE CTYAEHTOM CAMOCTOSATENBHO B pamMkax n3y4yeHus
JaHHOW ONCLUMNIVHDI)

Mo peaynbTtatam ocywecteneHns CPC npumeHsaoTcs cneayowmne Buabl KOHTPONS:

- TEKYLUMIA KOHTPONb (B T. Y. ONPOCHI BO BPEMS CEMUHAPCKMX, NabopaTopHbIX 3a-HATUIA,
KON/TOKBMYMOB, NPOBEAEHNE KOHTPONbHBIX paboT, Npuem),

- BkntoyeHune Bonpocos, BbIHOCUMbIX HA CPC B ak3aMeHauunoHHble buneTol,

- IPVEM 3a4eTOB, 3K3aMEHOB

YTeHune nekuuin, C NpUMEHEHNEM UHTEPaKTUBHbIX cpeacTs (npe3eHTauus B Microsoft PowerPoint),

npoBeneHne nabopaTopHbIx paboT, KOHTPObHbLIX PAboT, MOArOTOBKA K Y4acTMIO B KOHGDEPEHLIMM,
camocTosiTenbHas paboTta CTyAeHTOB N0 TeMaM 1 pasaenam OUCUUMINHBI.

6. OueHOUYHble cpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMINIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOWN paboThbl CTYAEHTOB

Tema 1. BBepeHue. Ponb Kartain3aTtopos B XUMUYecKon NPOMbILLJIEHHOCTM!.
KONNOKBUYM , NMpUMepHbIE BOMPOCHI:

CKOpOCTb XMMYeckux peakumii. CTEXMOMETPUYECKOE YpaBHEHNE peakumn. KOHCTaHTa CKOpPOCTHU.
3akoH OencTeyowmx Macc. YpasHeHne AppeHuyca. AppeHnycosbl kKoopanHatel. Meton
CTauMOHapPHbIX KOHLIEHTpaL M.

Tema 2. O6LMe cBepeHUs 0 KaTanuse U Katanusatopax. Tunbl NPOLLECCOB U PEeaKTOPOB.
KONNOKBMNYM , NPMMEPHbIE BOMPOCHI:

COMOreHHblin katanns. FeTeporeHHbI katanua. JIuMMTpytowas cTaams CNoXHOro XMMUYECKOro
npouecca. PoToxmmmyeckue peakumn. KnHetmyeckune ypaBHeHms. KBaHTOBbIV BbIXOL peakLmm.
TyweHune donyopecueHunn. Xummndeckuin nazep. PotoceHcnbrnmanmpoBaHHble peakunn. KnHetuka
KatannTuiecknx peakuuii. MpuHumn genctems katanmaatopa. Cxema kaTanvsa B pactTBope Ans
6rMonekynapHoi peakumun. ABTokaTanutnieckme peakumm. KuHetnyeckme Kpmeble
aBTOKaTaANUTMYeCKol peakuun. ABTokonebartenbHble XuMmyeckue peakuumn. Matematuyeckoe
MofennpoBaHue konebaTenbHoOn peakumn.

Tema 3. NMpoMbiLneHHble KaTanusatopbl. [pon3BoaCcTBO KaTtanm3aTopos.
KONIOKBMYM , MPUMEPHbIE BOMPOCHI:

Peakummn TepMUYeCKOro pasnoXxeHust ataHa, auetanbaernaa, KWHeTU4eckmne ypaBHeHus, nopsaok
peakumu. LlenHble peakunm. OcobeHHOCTW, BNMSHWE NPUMECEN, AABNEHMS, TBEPAbIX MOBEPXHOCTEN.
MonyocTpoB BocnnamMmeHeHns. Teopusi LeMHbIX peakumii. Tennosoi B3pbiB, yCNOBUS TENOBOr0
B3pblBa.

Tema 4. MeToabl uccnenoBaHus KatanuaatopoB. OCHOBbI pa3paboTku u nogbopa
KaTanuaaropa.

KONNOKBWUYM , MPUMEpPHbIE BOMPOCHI:
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Ponb kaTanvaa B COBPeMEHHOW NPOMbIWAeHHOCTU. TpeboBaHusl, NpeabsBNsieMble K MPOMbILWIEHHbIM
katannsatopam. CoBpeMeHHble METOObI UCCNenoBaHNS NoBepxHOCTU. MeTannnyeckue
KaTtannaatopbl: KOMMAKTHbIE MeTanbl, YePHN METaNNoB; MeTanbl Ha Hocutensx. OKCMaHble
katannsaTtopbl. KncnoTHo-ocHOBHbIE KatannaaTtopbl. IoHHOO6MeHHbIe cMonbl. MeTanoKoMMnnekCHbIe
KaTanusaropbl 1 katanutudeckue cuctemol. Katannsartopbl Ha ocHOBe (pepmeHTOB. Hocutenu
KatannsaTopoB. TpeboBaHus K HocuTensaM. BaxHeiwmne Hocutenn. BudyHkUMoHanbHble
KaTanusaropbl

Tema . UToroeasi popma KOHTpons

[MprMepHble BOMPOCHI K 9K3aMeHy:

BOINMPOCbI K 9K3AMEHY

. MNopsanok peakuunw.

. MoHoMonekynspHble, BUMONEKyNsSpHble peakLuui.
. [ocnepoBartenbHble 1 NapannefbHble peakumnu.

. LlenHble peakuunw.

. Jinmutnpyowas cragus peakumm.

. MexaHn3m peakumm, KUHeTUYECKUE ypaBHEHMS.

. 3aKOH OeNCTBYoWMNX Macc.

. CkopocCTb peakummn, KUNHeTUYECKUe ypaBHEHMS.
9. ®opmyna AppeHuyca, NPeasKCnoHEHUaNbHbIA 0akTop 1 3HEepPrus akTueauuu.
10. MeToL cTauMOHapPHbIA KOHLUEHTpauuiA.

11. Tennoso B3pbIB, YCNOBMS TEMIOBOro B3pbiBa.

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

13. KuHeTnka MOHOMONEKYNSAPHOA peakLumu.
14. KnHeTmka 6UMoneKynsipHoin peakumm.

15. CnoxHble kMHeTukn. BnusHme pasbpoca sHeprum akTnBaumm, HEPaBHOMEPHOro pacnpeneneHus
peareHTOB Ha KUHEeTUKY XUMUYECKUX peakL .

16. KoopanHara peakuumu.

17. KuHeTnyeckne Kpusble.

18. ViccnegoBaHns KNHETUKU XMMUYECKUX peakLni.
19. ABTOKaranms.

20. KnHetnyecknin N30TOMHbIN 3PADEKT.

21. Teopvlsl adKTUBMNPOBAHHOIO KoOMMNekca. Bblpa)KeHI/Ie Onsa CKOPOCTU peakunn B Teopunn
adKTBMNPOBAHHOIO KoOMMNiekca.

22. [ OMOreHHbI Karanms.
23. ['eTeporeHHbIn katanns.
24. MeTogbl peructpaumn.

0O NO Ok~ WN =

7.1. OcHOoBHas nuTeparypa:

1.dusnyeckas n konnonagHas xmmmus (B obwecTBeHHoM nutaHmum): YuyebHoe nocobue / C.B.
opbyHuosa, 3.A. Mynnosposa, E.C. Opoberiko, E.B. ®epopeHko. - M.: Anbcha-M: UHDPA-M, 2012.
- 270 c.: un.; 60x90 1/16. - (MPO®Wnb). (n) ISBN 978-5-98281-093-9, 1000 aks.
http://znanium.com/bookread.php?book=321858

2.JlykbsiHOB, A. H. HeogHopoaHble copbeHTbl [DnekTpoHHbI pecypc] : MoHorpadoms / A. H.

NykbsiHo, 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

7.2. JlononHutenbHasa nuteparypa:

1.AHanuTnyeckas xmmus. Xummdeckne metodbl aHanuaa: Yueb. noc. / A.N. XebeHtsaes, A.K.
XepHocek, N.E. TanyTb. - 2 n3ga., crep. - M.: UH®PA-M; MH.: Hos. 3HaHue, 2011. - 542 c.: un.;
60x90 1/16. - (Bbicwee obpazosaHue). (n) ISBN 978-5-16-004685-3, 800 3ka.
http://znanium.com/bookread.php?book=255394

2.Kypatomos, Meopruint Muxarinosuy . Xumust B Bonpocax v 3agadax : [yuebHoe nocobue] / . M.
Kypatomos .? JonronpygHbin : UHtennekt, 2013 .7 191 c.

3. Xumust HedpbTn 1 rasa: YuyebHoe nocobue / B.[. Ps60B. - 2-e u3g., ncnp. u gon. - M.: Ul POPYM:
HNL MHDPA-M, 2014. - 336 c¢.: 60x90 1/16. - (Bbicwee obpa3osaHue). (nepennet) ISBN
978-5-8199-0567-8, 800 3k3. http://znanium.com/bookread.php?book =423151

4. AHanutnyeckas xumus. XmMmyeckne metoabl aHanmsa: Yueb. noc. / A.U. XebeHTses, A.K.
XepHocek n gp. - 2-e n3g., ctep. - M.: HALL UH®PA-M; MH.: HoB. 3HaHue, 2014. - 542 c.: nn.;
60x90 1/16. - (Bbicw. 0bp.: bakanaep.). (n) ISBN 978-5-16-004685-3, 400 3ka3.
http://znanium.com/bookread.php?book=419626

7.3. UHTepHeT-pecypcChl:

basza gaHHbIX MexayHapogHOM n3gaTenbckon KoMnaHum Springer - http://www.springer.com
Bubnnorpaduyeckas n pedepatmeHas 6asa aaHHbIx Scopus - http://www.scopus.com
Ms3patenbctBo AAAS - http://www.sciencemag.org

KHuxHbI kKny6 - http://www.bookmate.com

HayyHas anekTpoHHas bubnunoteka (Poccus) - http://www elibrary.ru

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune gncumnnuHbl "KaTtanms n KuHetuka" npegnonaraet MCNonb3oBaHWe Cnenyouero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeaniiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCMPOU3BEAEHUS U BU3yanv3auum ntoboin Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenayn 3NeKTPOHHbIX JOKYMEHTOB. TUNoBas KOMMieKTaLms
MyNbTUMEMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOIO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOIO 3KpaHa, akyCTUYECKO CUCTEMBI, a TaKXe MHTepPaKTMBHONM TpMbyHbI Npenonasartens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTcs KNo4eBbiM
3N1EMEHTOM yrpaBNieHnsl, 06 beANHSIIOWNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymM MecToM npenoaasatens. lNpenoaasartens MMeET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLMMW, MPaKTUYECKNe
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA0OHON 1 DOCTYMHOW ANSt HAX CPOPME C NMPUMEHEHNEM COBPEMEHHbIX
MNHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus TakXke oCHaleHa WupPOoKOrnonoCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.
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KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/TOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

MpoBoAasiTCs Nekummn 1 nabopaTopHble 3aHATUS C MCMONb30BaAHWEM YCTAaHOBOK, NabopaTopHbIX
CTEHA0B, MOLENMPYIOWMX NPOLECChl OCBOEHNS MPUPOAHBLIX OBUTYMOB 11 CBEPXTSIXENbIX HEXPTEN,
nporpamMm KOMMbIOTEPHOrO MOAENMPOBaHNS, KOMMNbOTEPOB. bonbluas yacTb MaTepuana nayyaertcs
CaMOCTOSITENbHO. YTeHMe nekuuii, C NPUMEHEHNEM MHTEPAKTUBHBIX CPEACTB (Mpe3eHTaums B
Microsoft PowerPoint), nposeneHve nabopatopHbix paboT, KOHTPONbHbBIX PaboT, MOAroTOBKA K
y4acTuio B KOHCPEPEHLMM, caMocTosATeNbHas paboTta CTyeHTOB Mo TeMaM ¥ pasaenam AUCLMMNHDI.

ns obyyatowmxcs obecrneyeHa BO3MOXHOCTb OnepaTMBHOro obmMeHa nHdopmaumeit ¢
OTEYECTBEHHbIMU 1 3apybeXXHbIMU By3amu, MPeanpuaTUSMn 1 opraHnaaumsmmn, obecnedeH AocTyn K
TpebyeMbIM Onsi (POPMUPOBAHMS NMPOKDECCHMOHANbHbLIX KOMMETEHLNIA COBPEMEHHbIM
npodpeccrnoHanbHbiM 6a3amM AaHHbIX, MH(OPMALMOHHBLIM CMPaBOYHbLIM 1 MOVCKOBbLIM CUCTEMAM.
Kadhenpa BBH n Nb, peanuaytowasi ocHoBHble 0bpa3oBaTtenbHbie NPorpamMMbl CneLmnanncTos,
bakanaepuaTa u MarucTpaTtypbl, pacnonaraet MaTepuanbHo-TexHMYeckon 6a3oin, obecnednBatoLe
npoBeneHne BCex BMOOB N1abopaTtopHON, ANCUNNINHAPHON 1 MEXANCUMNANHAPHOM NOArOTOBKM,
NPaKTUYECKO N Hay4HO-UCCneaoBaTebcko paboTbl 06yYaoWmNXCs, NPeayCMOTPEHHbIX yHeOHbIM
nnaHoM By3a. 9T1a 6asa COOTBETCTBYET AENCTBYIOLWMM CAHUTAPHbBIM 1 NPOTUBOMOXAaPHbLIM NpaBunam
1 HopMaMm, B TOM Yncne obecnedeHbl AOCTYN K NOAUFPagoUYecKoMy 1 ynakoBOYHOMY 060pyA0BaHNIO 1
Hanmyne MaTepuanos Beaywmx MUPOBbIX MPON3BOANTENENA.

MuvHMManbHO HeobXxoAUMbIA ANst peann3aunm MarmcTepckoi NporpamMmbl NepeyeHb
MaTepuanbHO-TEXHMYECKOro obecneyeHunst BknoyaeT B cebsi: yuebHble nabopaTopmm 1 ayamtopum
By3a, OCHaLleHHble COBPEMEHHbIM 060PYLOBAHNEM 1 CTEHAAMU, MO3BONSIOWMMIY BbINOMHATD
nabopaTtopHble NPaKTUKyMbl; COBPEMEHHbIE KOMMbIOTEPbI, 00 beANHEHHBIMU TOKANbHbIMU
BbIYMCNNTENbHBIMU CETSIMU C BbIXOAOM B IHTEPHET; n3MepuTenbHble CPeACTBa BeayLWwmx oupM.
Ncxoos n3 OOl By3a, kaxas gucuunavHa nogaepxaHa cooTBETCTBYOWNMU NULEH3NOHHBIMUA
NpPOrpamMMHbIMK NPOaYKTaMMU.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 020700.68 "lMeonorusa” n maructepckon nporpamme OCBOEHME BbICOKOBA3KON HE(PTM
N NPUPOLHbBIX BUTYMOB .
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