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[IporpamMmMmy rocyapcTBEHHON UTOIOBOM aTTECTAllUU COCTaBUII(1):

JoneHT kadeapel XuMHuecKasi TEXHOJIOTUS U pecypcocOepexenune, T01eHT, K.X.H. Opios FO.H.
(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PenensupoBanue nporpaMmmsl rocy1apCTBEHHOM UTOIOBOM aTTECTALIUU:

OtcyrcTBYyeT

Onobpena Ha 3aceanuu Kadeapsl
«XUMHUYECKasi TEXHOJIOTHS U PEeCypcocOepekeHIe»

(mporokon 3acemanus Ne 2 ot 22.09.2020r).

Peniensent

(OoadicHOCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

[Iporpamma rocynapcTBeHHOW UTOIOBOM aTTecTaluu cocrasieHa Ha ocHoBanuu OI'OC BO
1 y4eOHOTO IIaHa HalpaBJeHUs MOJATOTOBKU
04.06.01 Xumuueckue HayKu

Cpok JelicTBUS TPOrpaMMBbl TOCYAAPCTBEHHOW UTOTOBOM arTectamuu 1mo 22.09.2025r

YTBepxcz[eHo Ha 3aCCaHNH YUCHOI'O COBCTA
I/IHCTI/ITYTa XUMHHU U SHCPI'CTUKHU

(mpotokon 3acemanwust Ne oT __._ . ).



1. Heab rocyiapcTBeHHOM UTOTOBOM ATTECTAIIUMA

Ienpto maHHOrO BHJA rocymapcTBeHHOW uroroBoi arrecranuu ([logroroBka k cmade u
claya TOCYJapCTBEHHOTO 3K3aMEHa) SBJIETCS YCTaHOBJICHHUE Y BBIMTYCKHHKA YPOBHS CIIOCOOHOCTH
U TOTOBHOCTH K BBITIOJHEHUIO MPOPECCHOHANBHBIX (DYHKIIMHA M COOTBETCTBHUS €r0 MOATOTOBKHU
tpedoBanusm O@I'OC BO u OITOIT BO.

B pesynbrate ocBoenus:t OIIOII BO BbITyCKHHUK JOJKEH OBITH MOATOTOBJIEH K BHIMOTHEHUIO
CIIEIYIOIINX BUAOB MPOo(decCHoHaNbHOM e TeNbHOCTH:

—  Hay4HO-HCCIIEZOBATENbCKas ACATEIILHOCTh B 00JIACTH XMMUYECKHX HAYK
—  IpenojaBaTesbCKas JeSTeIIbHOCTh B 00JIACTH XUMUYECKUX HAYK

(Bumamm)
rOTOB

Boinycknuk, ocouBmuii - OIIOIT BO, B COOTBETCTBUU c BHUJIOM
npoecCHOHANBHOM JEeATENIbHOCTH, Ha KOTOPBIN (KOTOpbIE) OPUEHTHpPOBAHA MPOrpaMMa,
pemarts cieayromye npoheccuoHalbHbIe 3a1a4H:

— TIIOCTaHOBKa U (opMynHpoBaHHE 3aJay HAY4YHBIX MCCIEAOBaHUNH Ha OCHOBE
pe3yIbTaTOB MOMCKA, 00PaOOTKH M aHAJIM3a HAyYHO-TEXHUYECKOH HH(POpMaIny;

— pa3pabOoTKa HOBBIX TEXHUYECKUX M TEXHOJIOTUYECKUX PpEUICHHH Ha OCHOBE
pe3yJIbTaTOB HAYYHBIX UCCIIEIOBAHU;

—  pa3paboTKa MpPOrpaMM U BHITIOJHEHUE HAYYHBIX MCCIEN0BaHUM, 00paboTKa M aHAIN3
UX pe3ybTaToB, (POPMYIMPOBAHNUE BBIBOJOB M PEKOMEH AN,

—  MOATOTOBKA HAyYHO-TEXHHYECKHUX OTYETOB, aHAIMTUYECKUX 0030POB U CIPABOK;

—  3aIIMTa MHTEJUICKTYAIIbHOW COOCTBEHHOCTH, ITyOJIMKAIHsI HAYYHBIX PE3YJIbTaTOB;

—  OCYUIECTBIIEHHE  MPENOJaBaTEIbCKOM  JEATEJIBHOCTH B 00pa30BaTEIbHBIX
OpraHMU3aIysIX Pa3IMYHBIX BUIOB U YPOBHEH

2. MecTo rocyaapcTBeHHOM HTOroBoi arrectanuu B crtpykrype OIIOII BO
JlauHbIf BUA TOCymapCcTBeHHOW wurToroBoi arrectanuu (ITogroroBka k cmade W caada

rOCY/IapCTBEHHOTO 9K3aMEHA) HAlpaBJICH Ha YCTAHOBJIICHHE COOTBETCTBHS PE3YJILTATOB OCBOCHHSI
oOyuaromuMucs oopazoBareiabHbIX Iporpamm TpedoBanusm ®I'OC BO.

3. Ilnanupyembie pe3yJibTaThl 00y4YeHUsI

dopMmupyembie u
pMupy NHaukaTopbl 10CTHIKEHU S

KOHTPOJIUpYyeMble . IInanupyemsle pe3yJibTaThl
KOI\I'I)HeTglyIII/[I/I KOMITETCHIIHH pyoﬁyqer?uﬂy
(Kol 1 HAMEHOBaHUE)
(K0 1 HAUMEHOBaHHE)
I[IK-1 -  cnocoGHOCTH | - 3HaTh:
OpPUEHTHPOBATHCS B - METO/bI IPOBEICHUS
MOJIHOM CIIEKTPE HAy4YHBIX oubnuorpaduueckoit  paboTel ¢
npobiem UCTOJIb30BAHUEM COBPEMEHHBIX
npodeccuoHanbHOM MH(OPMAIIMOHHBIX TEXHOJIOTHH.
oOnactu YMmeTb:
- BbIOMpaTh HEOOXOAWMBIE METOMbI
HCCIeN0BaHUs (MoguduIupoBaTh
CYLIECTBYIOIUE, pa3pabaTbIBaTh

HOBBIE METOJ/BI), HUCXOIA W3 3ajad
KOHKPETHOT'O HMCClIeJOBaHus (10 TeMe
JTUCCEPTAIIMU WM TPHU BHITIOJHCHUH




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3yabTaThl
o0yueHust

3a/laHuil HAYYHOT'O PYKOBOAUTETS);

- IPAKTUYECKH OCYIIECTBIIATh
Hay4YHbIE UCCIICJOBAHUS, IPUMEHSITh
MeTOABI cOopa U aHaTu3 UHPOPMALIUU
B TOH WJIM MHOW Hay4HOH cdepe,
CBSI3aHHOM C TEMOH
JIMCCEPTAI[MOHHOTO HCCIIEI0BaHUS.
Biagers:

- HaBBIKaMU 00pa0OTKHU MOTYYCHHBIX
pe3yabTaTOB, aHAIU3UPOBATH
IPEJCTaBIISITh UX B BUJC
3aKOHYEHHBIX HAyYHO-
UCCIIEJIOBATEILCKUX Pa3paboTOK
(oTyera 1o Hay4HO-
UCCIIEJIOBATENILCKOM paboTe, Te3UCOB
JIOKJIa/10B, HAYYHOU CTaThH,
JCCEepTAINK) U JP.

4, Oprannsaunﬂ H MPOBEACHUEC rocyuachBeHHOﬁ HTOrOBOM aTTeCTAIIUU

HanmenoBanue rocy1apCTBEHHOIO 9K3aMEHa:
l'ocynapcTBeHHBIN SK3aMeH N0 AUCUUIUIMHE «KuHeTHKa u KaTtanusy»

ITonmoxxenueMm o FOCY,Z[B.pCTBCHHOfI HTOIOBOM aTTeCTaIlluH BBIITYCKHUKOB YHHUBCPCUTCTA,

YTBEPKJICHHBIM ~ PELICHUEM  YYEHOIO

coBera yHuBepcurera (cchuika Ha  [lonoxeHue:

https://www.tltsu.ru/upravlenie/educational-methodical-management/regulatory-documents-of-
educational-process/; ccoiika Ha popmbl qokyMeHTOB: https://www.tltsu.ru/upravlenie/educational-
methodical-management/forms/forms-approved-by-the-regulations-on-the-state-final-certification/)

pErIaMeHTHPYIOTCS:

— CTPYKTypa rocyJapCTBEHHBIX SK3aMEHAIIMOHHBIX KOMHUCCHI,
— (opma OmIIETOB K TOCYITapPCTBEHHBIM dK3aMEHaM;

— TIOPSAJOK MPOBEACHUS TOCYIaPCTBCHHBIX K3aMEHOB,

— TIOPSAZOK MPOBEIACHUS aneJUIAINH,

— 0COOEHHOCTH MNpOBCACHUA TOCYAAPCTBCHHBIX ATTCCTAIMOHHBIX HCIIBITAaHUH JIIA
06y‘~IaIOHII/IXC$I C OTKJIOHCHUAMH B COCTOSAHHHU 3I0POBbS U MHBAJINIOB.
4.1. CoaepxxaHue rocyiapcTBEHHOI0 IK3aMeHa
Pasznen, moayJib Ionpa3znen, rema

Kunetnka wu  MexanusMm | CKOpoCTb  XMMHUYECKOM  peakiuu. KuHeTHueckue ypaBHEHHS
2JIEMEHTAapHBIX AJIEMEHTAPHBIX XWMHWYECKMX PEAKIUH, 3aKOH JACHCTBYIOIIMX Macc.
XUMHUYECKHX PeaKIuii MonekyIsipHOCTb, TOPSJOK M KOHCTaHTa CKOPOCTU PEaKIIuH,
ypaBHEHUE AppeHnnyca, DHEPrus aKTUBALUU U

MPEIPKCIOHEHIUAIBHBI ~ MHOXUTEIIb.
XAMHYECKOW PEaKInu,

MexaHusM  dI€MEHTapHOU
ITOBEPXHOCTh MOTEHIHMAIBHONW SHEPIuM,




TEOpHsl ~ aKTUBUPOBAHHOTO  KOMIUIEKCA, CBOOOJHAs  DHEPrus
AKTUBAIIUU, YHTPOIHS AKTUBAIIMH U 00BEM aKTHUBAIUH.

BriusiHue pacTBOpHUTENs HAa CKOPOCTh AJIEMEHTAPHOHW XHMHUYECKOM
peakiuu B pacTBOpe. OIEKTPOCTAaTHYeCKas U Crhenuduaeckas
conbBaranusi. MoHHas cuia u coiieBoil APQEKT, WX BIUSHHE Ha
CKOpPOCTb PEaKLnH.

OO0mue mnpenacTaBiaeHUsT o
KaTajause

Onpenenenus karanuza. OCHOBHBIE ATAIlbl Pa3BUTHS MPEICTaBICHUN
o kataymse. Katanuruueckue npoueccel B mpupoae. Ponp karanusa B
COBPEMEHHOM NMPOMBINUIEHHOCTH — XUMHUYECKOH, HeTeXxuMHuyecKon
u He(prenepepabaTbiBaroIIeil, OMOXMMHUYECKON M MUIIEBOM.
MexaHu3M  KaTaIUTUYECKMX pEaKUMH, KaTATUTHYECKUH LUKIIL.
Metoapl ¥ mpuMepbl MOCTPOEHUS KUHETHMYECKUX YPAaBHEHMM
KaTQINTUYECKUX PEaKUui, HMX CBSI3b C MEXaHHU3MOM pEaKLUu.
CranuoHapHOE COCTOSIHHME Pa3iIMYHBIX (POPM  KaTAIUTHYIECKOTO
KOMILUIEKCa.  AKTHMBHOCTb ¥ CTaOWJIBHOCTb  KaTaJu3aTOpPOB.
[TpomoTopsl M Katanutuueckue siupl (MHruoutopsl). CyOcTpaTHas
CEJIEKTUBHOCTb, PErMOCEIEKTUBHOCTh M HSHAHTHOCEIEKTUBHOCTb.
BnusHue  karanu3aTopoB  HA  CEJIEKTUBHOCTb  MapajliebHbIX,
[OCJIEI0BATENbHBIX, MOCIEI0BATENbHO-TIAPAJUICTABHBIX M JIPYTUX
CIIOXKHBIX peakUMi. 3aBUCUMOCTb CEJIEKTUBHOCTU OT KOHBEPCUHU B
CJIIOKHBIX PEAaKUMAX IPU Y4YaCTUM KaTaliu3aToOpoB Ha OTAEIbHBIX
CTa/IUsIX.

I"'omoreHHEbIi1 KaTannu3

Knaccugukaiuss rOMOreHHbIX KaTaau3aTOpOB, UX AaKTHUBHOCTb H
CEJIEKTUBHOCTb.

HykneodunpHbiil kaTanu3. MexaHu3M M KMHETHKA €ro B peakLusax
3aMEIECHMs],  pacllelieHus U npucoeguHeHus.  DakTopsl,
onpenensomue 3pHEeKTHBHOCTh HYKI€O(MHIBHOTO KaTanusa.
KucnoTHsli, 37meKTpoGMIBHEIA W OCHOBHBIM Karanu3. MexaHH3M
KHUCIOTHOTO M 3JEKTPO(UIBHOIO KaTajau3a HYKJICOPHIbHBIX H
ANEKTPOPUIBHBIX ~ pEaKkuil  3amelleHus, OTILCIUICHU W
IIPUCOEANHEHNA. MexaHu3M OCHOBHOro kaTtayim3a. KonmdecTBeHHas
XapaKTEPUCTUKA KUCIOTHO-OCHOBHOI'O B3amMOJAEHCTBUA. JKEcTkue u
MSTKHE KUCJIOTBI U OCHOBaHUS. AOCONIIOTHAs IIKala KUCIOTHOCTH,
GyHKIMM  KUCIOTHOCTU. CBEPXKUCIOTHI, KaK KaTaJu3aTophl.
CKOpOCTH peakluu KHUCIOT C OCHOBaHMAMHU. Crneuupuyeckuil u
oO0UIMii KHCIOTHO-OCHOBHBIM KaTanu3. OcCOoOEHHOCTH KHWHETHUKU H
MexaHu3M. KHCIOTHOCTh M KaTaauTH4YecKas aKTUBHOCTb, YPABHEHHE
bpeHncrena.

MeTamioKOMILIEKCHBIN KaTaJus3. Karanutnueckn-akTuBHbIE
KoMmIuiekcbl MetaiioB. IlpaBwia Xwurrunca u Tonmena. Mogenb
bacono-IIupcona. IlpaBumo  Yarra.  DiieMeHTapHblE  CTauH
METaJUIOKOMIUIEKCHOTO KaTajln3a: AUCCOLMAIUA, NPUCOECINHEHHUE U
3aMEILEHUE JIMTaHJ0B, IEPEHOC DJJIEKTPOHA, BHEAPEHUE I10 CBA3H
METaJUI-JIUTaHJl, SJTUMAHAPOBAHUE, TUCCOIIUATUBHOE TPUCOECIUHEHHE.
IIpuMepsl MEXaHHU3MOB PEAKLUN, KATAIU3UPYEMBIX KOMIUIEKCAMU
METaJUIOB: TUAPUPOBAHHUE, TUAPOKapOOHUIIMPOBAHUE,
KapOOHMJIMPOBaHME;  OKHMCJIEHHE M  MeTaTe3uc  OJie(MHOB,
nu30Mepu3alysl, OJUroMepHu3alusl W MOoJIUMEpU3alus OJePUHOB.
Karanuzatopel Llurnepa-Harrta. MHOrossieKTpoHHbIE NpPOLIECCH H
KaTaJIn3 KJIacTepaMH. ACUMMETPUYECKUI KaTaTUTHYECKUN CUHTES.

I'eTeporeHHslil KaTannus

AncopOumsi Kak CTafusi TeTEepPOreHHO—KATAIUTHYECKOW pEeaKIvu.
[Tpupona agcopOrMoOHHOTO B3auMoaAeCTBUsA. Du3ndeckast aacopOIus




u xemocopOums. M3orepmbr amcopOumm. Terora aacopOruu u eé
3aBHCHUMOCTb OT CTENEHM 3alojIHEHUs noBepxHocTu. [Ipocreiimme
TUIBl  afcopOUUOHHBIX clo€B (JIaHrmropa, bpynayspa—Ommera—
Tennepa, Opeitnanmxa). Heonnoponnocts IMOBEPXHOCTH.
ANCOpOILMOHHBIE METO/bl M3MEPEHUsl IOBEPXHOCTH KaTajau3aTropa U
KOHILICHTpAllUM KaTAJIUTHYECKU AakTUBHBIX LeHTpoB. UK- u VYO-
CHeKTpockonusi B ajacopOuuu u KaTtanuse. [lopucras cTpykTypa
KaTaJM3aTopoB,  crmocodbl  e€  (HOpMUpOBaHHS M METOMBI
uccienoBanvs. PryrHas mnopomerpus. CreneHp HCIOJIB30BAHUSA
MIOBEPXHOCTU IMOp Karainu3atopa. OnTuManpHas CTPYKTypa IOp
KaTajau3aTopa.

Tunel reTeporeHHbBIX KaTajau3aTopoB. MeTamibl M CIUIaBbl  Kak
karanu3aTopel. Koppemsanus Mexay KaTalIuTUYeCKOW aKTHMBHOCTBIO
METAJIOB M CTENEHBbIO y4yacTusi O-—3JIeKTpOHOB B 00pa3oBaHUM
METAJNINYECKUX CBsA3€H. JIOKaIbHBIE M KOJUIEKTUBHBIE DJIEKTPOHHBIC
B3aUMOJICHCTBHUA TP XEMOCOPOIIMM M KaTaju3e Ha MeTajiaX H
cruiaBax. Poyib T-KOMIIJIEKCOB B KaTaJli3€ HAa METallaX WM CILIaBax.
CkenerHble  KaTanu3aTopbl. MeTalsIMyecKe KaTajlu3aTopbl Ha
HOCHUTEJISX. MemOpaHHbIe KaTaJIu3aTophl. 3aBUCUMOCTh
KAaTaJIUTUYECKUX CBOMCTB METAJUIOB OT JHUCIEPCHOCTH YacCTHIL
MeTajljla U OT IpeaBapuTelbHON TepMooOpaboTku. Karamutuueckue
HaHOMAaTepHaIbl.

Karanu3 okcuaamMu nepexoaHbIX METaIOB. DJIEKTPOHHAs TPAKTOBKa
XeMocopOIMM W KaTaau3za Ha  HoaynpoBoaHukax.  CBssb
KaTaJIUTUYECKON aKTUBHOCTHU C MOJIOKEHUEM YPOBHs Depmu.
I'ereporeHnsle  KaTanu3aTopbl  KUCIOTHOM  mpuponsl.  Ponb
OpEHCTEIOBCKUX U  JIBIOUCOBCKUX  KHMCIOTHBIX  ILIGHTPOB B
XeMOCOpPOIMM M KaTajlu3e Ha OKCHJAX AalIOMHUHMS, KPEMHHUS U
AIMIOMOCHIIKaTaX. Moan(UIMpoOBaHHbIE W CMEIIAaHHBIE OKCHIHBIC
KaTajau3aTopel. LleonuTHBIE KaTaau3aTophl, CBSA3b MX AKTUBHOCTU C
TUIIOM II€OJIUTa, HAIMYMEM THUIPOKCUJIIBHBIX TpYMI, MNPUPOJOH H
KOHLEHTpAalMel BBEAEHHBIX B IIEOJMT HMOHOB. MOJIEKYISIpHO—
CUTOBBIE CBOWMCTBA IIEOJUTHBIX KaTalIu3aTOPOB.

OO6nacTi NpOTEKaHUs] TEeTEePOreHHO—KATATUTHUECKUX peakIuid, HX
OpPU3HAKK W METOJbl  AKCIEPUMEHTAJIBHOTO  MOATBEPKIACHMUS.
Kunernueckast o00JacTh TeTEpPOreHHOrO Karaiu3a. YpaBHEHHE
Jbarmiopa—XunmensByna. KnHeTnka peaknuil npu  CpaBHUMBIX
CKOpPOCTSIX aJCOpPOLMM M XMMHMYECKOW pPEaKLUUHd Ha MOBEPXHOCTH.
AncopOuroHHas 00J1acTh KaTajau3a Ha OJIHOPOJAHON U HEOJHOPOIHOM
noBepxHoctu. KuHeTMka peakuumM TNpu CpaBHUMOM CKOpPOCTH
aacopOUMM ¥ XMMHUYECKOM  peakuuu  Ha  MOBEPXHOCTH.
Bremneauddysnonnas u mepexonHble ¢ Hel o0nacTH KaTanusa,
KMHETUKAa peakuui. YCTOMUMBOCTH BHEIIHEAU(P(GY3UOHHOH U
MEePEXOAHOMN obmnacreit 9K30TEPMUYECKON reTepoOreHHO—
KaTaJUTHYeCKON peakiuu. BHyTpuanddy3noHHas U mepexogHble ¢
Hel 00JacTH TreTeporeHHOro  Karaiaus3a, KWUHETHKa, (aKTop
sabpdextuBHOCTH, MOAyAb Tume. OO6nacTh  TPOTEKAaHUA W
CEJIEKTUBHOCTb I'€TEPOr€HHO—KATATUTHUECKUX PEaKLIUM.

MeTo bl IPUTOTOBJIEHUS FE€TEPOTEHHBIX KaTalu3aTOPOB: OCAXKICHHE,
IIPOINUTKA, KPUCTAJUIM3ALMS, 30Jb-T€Ib METOJ, MEXaHOXUMUYECKHUM
Meton. Tepmuueckas o0pabOTKa KaTalau3aTOpoOB. 3aKOHOMEPHOCTH
¢dopmupoBaHus (Pa30BOro COCTaBa M TEKCTYphl NPH TEPMHUYECKOM




pa3joXkeHuu coie U ruapokcunoB. CrekaHue MOPUCTBIX Tedl.

[Tonmumopdubie IIPEBPALICHMUSL. Teépnodazubie peaxkuuu.
[lpurotoBneHne  reTEpOreHU3UPOBAHHBIX  cUcTeM.  DakTopHI,
OIIpEIEIISIONINe JMCIEPCHOCTD aKTUBHOTO KOMITOHEHTA.

MonekynspHbIi TM3aliH B KaTalu3e.

[Torck KaTaTUTUYECKUX CUCTEM U METOABI UCCIIEIOBAaHUS KUHETHKHU
CEIIEKTUBHOCTHU KaTaJIMTUICCKUX PpeaKIuid, CTaOMIIBHOCTH
KaTaJIn3aTOpOB M MeXaHuW3Ma Kartanu3a. lccienoBaHne KHHETHKH
reTepPOreHHO—KATATUTHUECKUX ~ pEeaKkluid B MEPHOAMYECKHX,
OPOTOYHBIX M MPOTOYHO—LMPKYJSAIMOHHBIX pPeakTopax, o0paboTka
OKCIEPUMEHTAIBHBIX JaHHBIX. MHKPOKATATUTUYCCKHE PEaKTOPBHI.
KomOuHaTopHbIE METOBI B KaTaJIn3e, KOMIBIOTEPHBIN MOUCK U OaHKH
naHHbiX. CrektpanbHble ¥ JUGPaKIUOHHBIE METOAbI IN-Situ B
UCCIIC/IOBAaHUM KATAIUTHYECKUX peaknuid. M30TomHbIE METOABI B
UCCIIC/IOBAaHMHM MeXaHW3Ma Karanu3a. KuHeTWdeckuid W30TOIHBIH
apdekr. HM3oron-meueHbie coeAuHECHHsS. KBaHTOBOXUMHYECKHE
METO/Ibl B KaTaju3e. 30HHBIC W KIACTEPHBIC MOJICIU MOBEPXHOCTH.
KBanTOBOXMMHUYECKHE PACUETHI B3aMMOACHCTBUS POCTHIX MOJIEKYJI C
KaTINTHYECKUMH IEHTPAMH.

TumnoBble KaTaTUTHYECKUE
MPOMBIIIJICHHbBIE
IPOLIECCHI.

[Tonydyenue BOIOpOJA WM CHHTE3-Ta3a KaTaJUTUYECKOM KOHBEpCHEU
yraesonoponos. CHHTE3 aMMMaka M MeTaHosa, cuHTe3 Puiepa-
Tpormma. I'mapupoBanme W JErMAPUPOBAHHME  OPTAHMYECKHUX
COEeIMHEHU.

OxucneHue HeopraHuueckux coeauHeHui. llomyuenue cepHoOll u
a3oTHOM  kucnoT.  Karanuruueckue  IPOLECCHl  OKUCIIEHHUS
OpPraHNYECKHUX BEIIECTB, OKUCIUTEIbHBIM AaMMOHOJIN3.
Karanutnueckue mponeccel B HedTenepepaboTke. Katanutuueckuit
KPEKUHT, TUAPOKPEKUHT, pu(OPMHUHT, THAPOOUUCTKA. V3oMepu3arius
1 QJIKWINPOBAHHUE.

I'oMOreHHO-KaTaJIUTHYECKUE IIPOMBIILICHHBIE IIPOLIECCHI c
UCIIOJIb30BaHUEM KHUCJIOTHBIX, ANEKTPOPUITBHBIX u
METaJUIOKOMIUIEKCHBIX KaTaJlu3aTOpOB.

[TpomsbliIeHHOE TPUMEHEHUE (DEPMEHTOB.

Oxonornyeckuil  katanu3. [IpuponooxpaHHble  KaTaTUTHYECKHE
TEXHOJIOTUH.

4.2. OueHovHbIe CpeACTBA

4.2.1. llpunuun popMUpoOBaHUS IK3AMEHAIMOHHOT0 OuJleTa
DK3aMeHaIMOHHBIN OMJIEeT BKJIIOYaeT 3 BOIpoca.

4.2.2. Bonpochkl K rocy1apcTBeHHOMY 3K3aMeHYy

1  CxopocTh xuMHYeCKOW peakinuu. KWHeTHYEeCKHEe YpaBHEHUS DJIEMEHTAPHBIX XUMHUYECKHX
peaxiui, 3aK0H JIeHCTBYIOIIUX Macc.

2 MOJ'ICKYJBIPHOCTB, MOPAAOK U KOHCTAHTAa CKOPOCTU PCAKIINH, YPABHCHHUC AppeHI/cha, OHEPIUia
aKTUBallUUl H HpC}ISKCHOHeHHI/IaHBHBII\/’I MHOXHTEIb. Brmsaue TEMIICPATYPbl Ha CKOPOCTH

XUMHUYCCKUX pCaKL[I/Iﬁ .

B~ w

a1

CBs13b TEPMOJMHAMUKHI ¥ KHHETUKH. [ paHUIIBI TPUMEHEHUS YpaBHEHUsI AppeHuyca.
OnbITHast PHEPTUs AKTUBALIMA U €€ ONpPeJIeJICHUE HA OCHOBE SKCIIEPUMEHTAIbHBIX JAHHBIX.
Teopust aKTUBHBIX CTOJIKHOBEHHUM B Ta3e. YUCIIO aKTUBHBIX CTOJIKHOBEHUM.
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Teopust akTHUBMpOBaHHOIO Komiuiekca. [loBepXHOCTh moTeHUManbHOM sHepruu. CBolicTBa
AKTHUBHOTO KOMILJIEKCA.

CpaBHeHuE TEOpUM aKTUBHBIX CTOJIKHOBEHHH M AaKTUBHUPOBAHHOIO KOMILJIEKCA IS
OMMOJIEKYISPHBIX peaKLni.

Onpenenenne karanusa. Bunapl kartanusa. OCHOBHBIE 3Talbl Pa3BUTHUS IPEACTABICHUN O
KaTajuse.

AKTUBHOCTh M CTA0MJIBHOCTH KaTanu3aropoB. I[IpOMOTOpPBI W KaTaJUTUYECKHE SIJIbI
(MHTUOUTOPBDI). Biusiaue KaTaJIn3aTOPOB Ha CEJIEKTUBHOCTh rapajuieIbHbIX,
IIOCJIEIOBATEIIbHBIX, ITOCIIEI0BATEIbHO-TIAPAUICIIBHBIX U IPYTUX CIIOKHBIX PEAKLUN.
AncopOuusi Kak cTajgusi reTeporeHHo-KaTanuTudeckoi peakuuu. [Ipupona aacopOruuoHHOTO
B3auMoJIeicTBrs. Duznueckas aacopOIus U XeMOCOPOIIHS.

Uzotepmbr aacopOuuu. Teruora afgcopOuuM M ee 3aBUCHMOCTb OT CTEIEHU 3alOJHEHHS
MOBEPXHOCTU. AJCOPOIMS MPOCTHIX MOJEKYJd Ha TOBEPXHOCTH MEPEXOAHBIX METaUIOB.
Ancopouust CO, CoHa, Ho.

HeonHopogHOCTP  NOBEPXHOCTH.  aICOPOLMOHHBIE  METOJA  WU3MEPEHHUs  IOBEPXHOCTHU
Karaju3aTopa W KOHILICHTPAallMM KaTaJUTHYEeCKM aKTUBHbIX HeHTpoB. WUK- u VY-
CIEKTPOCKOIUS B aCOPOLIMU KaTaluse.

KuneTnka rereporeHHO-KaTaIUTHYECKUX peakuuii. Mexanusm Jlenrmioopa-XuHieabByaa
KuneTnka reteporeHHo-KaTaIMTHYECKUX peakuuii. Mexannsm Pununa-Mnn

[Tpocreitmue Tunel ancopOuuoHHbx cinoeB (JIsurmropa, bpynayspa-Dmmera-Temnmepa,
Opeitnanxa).

MynbTUIUIETHAasE ~ TEOpUsi  IeTEepOreHHoro  karanusa. lloHATHE O  CTPYKTypHOH
YyBCTBUTEIBLHOCTH PEAKIUH.

KucioTHelii u OCHOBHBIM KaTanu3. MexaHu3M KHCIOTHOTO W OCHOBHOIO KaTalau3a.
KonnyecTBeHHass XapaKTEpUCTUKA KUCIOTHO-OCHOBHOT'O B3aMMOJEHCTBH. JKECTKHE U MATKHE
KHCJIOTBI U OCHOBaHUs. CBEPXKHUCIIOTHI.

MeTaIOKOMIUIEKCHBIN KaTanu3. KaTaIuTH4eCKH-aKTUBHBIE KOMIUIEKCHI MeTauioB. [Ipumepsl
MEXaHU3MOB PEaKIUi, KaTaTU3UPYEMbIX KOMILJIEKCAMH METAJIJIOB: TUAPUPOBAHUE, OKUCIICHUE,
MU30MepHU3aLus.

Tumnel reTeporeHHbIX KaTaau3aTopoB. MeTamibl U CIUIaBbl Kak Karanusatopbl. Koppemsius
MEX/y KaTalUTUYECKON AaKTUBHOCTHIO METAJIOB M CTENEHbIO y4yacTusi d-3JEKTPOHOB B
00pa30BaHUM METAJUTMYECKUX CBSI3EH.

Meroasl  NPUTOTOBIEHUS  TIETEPOrEHHBIX  KAaTAJIM3aTOPOB:  OCaXJACHHE,  IPOIUTKA,
KPUCTAJUIM3aLIMs, 30J1b-T€JIb METOM, MEXaHOXUMUYECKUN METO/.

[Topucras cTpykTypa KaTajau3aTopoB, CIIOCOObI €€ (pOPMHUPOBAHUS U METOJbI UCCIIEIOBAHUS.
PryTHas nopomerpus.

Karanu3 oxcuaamMu MepexoAHbIX METauIOB. OJEKTPOHHAs TPaKTOBKa XeMOCOpOLMUU
KaTaJau3a Ha IOJIyITPOBOJHUKAX.

['ereporeHHble KaTalIu3aToOpbl KUCIOTHOW MpHUpoJbl. Pob OpeHCTEeAOBCKUX M JIBIOMCOBCKUX
KHUCIIOTHBIX IIEHTPOB B XEMOCOPOLMM M KaTallu3e Ha OKCHAAX aJIOMUHUS, KPEMHHUS U
AITFIOMOCHIIMKATAX.

MonudunrpoBaHHble U CMEIIaHHbIE OKCHJAHBIE KaTanu3aTophl. LleonuTHBIE KaTalius3aTopsl,
CBSA3b MX AKTUBHOCTH C THUIIOM I€OJIMTA, HAIMYMEM TUAPOKCWIBHBIX TPYII, NPUPOION M
KOHIICHTpalel BBEJICHHBIX B LIEOJIUT HOHOB.

OO6nacTd MpPOTEKaHUSI TETEPOreHHO-KATAIMTUYECKUX peakUud, UX MNPU3HAKU U METOAbI
HKCIIEPUMEHTAIIBHOIO MTOATBEPKACHUS.

HccnenoBanne KHHETHKM TE€TEPOTCHHO-KATAIMTUYECKUX PEAKIUHA B MEPUOJUYECKUX,
MPOTOYHBIX M MPOTOYHO-IUPKYISALUOHHBIX peakTopax, o0paboTKa HSKCIEepUMEHTAIBHBIX
JTAHHBIX.

CrpoeHrEe TNOBEPXHOCTH TBEPABIX TE€I M €ro BIMSHUE HA KaTaJIUTUYECKYIO AKTHBHOCTb.
CoBpeMeHHbIE METObl UCCIIETOBAHMS CTPYKTYPBl U COCTaBa MOBEPXHOCTHOTO CJIOSI TBEPBIX
Teln. Meroapl OmpenencHus DJJIEMEHTHOIO COCTaBa KaTaJM3aTOpPOB, CIEKTPAIBHbIE U



XUMHUYCCKUE MCTOEI.

28 CrnexkTpasibHble W JUQPPAKIIMOHHBIE METOMBI In-situ B MCCIECIOBAHMHM KaTaTUTHYCCKUX
peaKuui.

29 H3oromHble METOABI B HCCIENOBAaHUM MeXaHHM3Ma Karanu3a. KuHeTH4ecKuil M30TONMHBIN
s dekt. MU30TOMHO-MeUeHHBIE COSTUHEHUSI.

30 IlomyuyeHue BOJOpoOJia M CUHTE3-Ta3a KaTaJIUTUYECKOI KOHBEpCUEH YIriieBOAOPOI0B.

31 Cunte3 ammuaxa.

32 IlomyuyeHue MeTaHOJIA U3 CUHTE3-Ta3a.

33 Cunre3 Oumepa-Tpomnma. MexaHu3mbl Tporiecca (AMCCOIMATHBHBIA U acCOIMATHBHBIN).
Pacnipenenenne mpoAykToB CHHTe3a IO MoOJekyasipHod Mmacce. Pacnpenenenue Hlynbia-
Dnopu.

34 Peakuuu oxucienus. [lonHoe W mapruanbHOEe OKHCIEHHE. MeXaHu3M KaTaJUuTUYECKOTro
okucnenus Mapca-Ban KpeseieHa.

35 OkwucieHue HeOPraHMIECKUX coequHeHni. [TomydeHue cepHoi U a30THOM KUCTIOT.

36 Kartanmutuyeckue mpormecchl mepepadOTKH MeTaHoJa B (OpMalIbJETH]l, X MPEUMYIIECTBA U
HEJOCTAaTKHU.

37 Karanmutuyeckue mporecchl B HedremepepaOboTke. Peakius KaTaIMTHYECKOTO KPEKWHTA:
KaTaJu3aTOphl, TEXHOJIOTHYECKOe 0(OpMIICHHE U MEXaHU3M MpoIiecca.

38 Karaimutuyeckue mporiecchl B HedTenepepaboTke. Peakmmst w3oMepu3anuy  JTUHEHHBIX
AJIIKaHOB: KaTallM3aTOPbI, TEXHOJOTHYECKOe 0popMIIeHHE U MEXAHU3M Ipoliecca.

39 DOkonormueckmii  katanmm3.  Karaaurtmueckas ~— HEWTpaim3alusi — BBIXJIONHBIX  T'a30B
aBTOTpaAHCIOPTA.

40 Peakuuu u KaTalau3aTopHI.

41 Oxucnenne CO u MexaHu3M peakiuu Ha Pt u okcuaHoMm karanuzatopax. OKHCIIEHHE
YIJI€BOIOPOIOB.

42  KBaHTOBO-XMMHUYECKHE METOJIbI B KaTalu3e.

43  TepMoauHaMHKa U MEXAHHM3M IIpOIECca.

44  Karanuzatopsl nporecca. CTpyKTypHasi 4yBCTBUTEIbHOCTh PEAKIIUU

45 TepmoanHamMuKka, MEXaHU3M M KaTaJIU3aToOPHI IIpoliecca.

46  MonekynsapHO-CUTOBBIE CBOMCTBA 1IEOJIUTHBIX KaTaIH3aTOPOB.

47 Cneuundudeckuil 1 00NN KUCIOTHO-OCHOBHBIN Katanu3. OcoOeHHOCTH KUHETUKU U

MEXaHU3M.

48 CremneHb WCIOJB30BaHUS TOBEPXHOCTH TOp Karanm3aropa. OnTuMmanbHas CTPYKTypa IOp

KaTaau3aTopa.

49 Peakiuu TUAPUPOBAHUS U THIPOTCHOJIM3a Ha CIJIaBaX W HAHECCHHBIX KaTaInu3aTopax.

50 BnusHMe UCTIEPCHOCTH HA KaTa JTUTUYECKYIO aKTUBHOCTb.

51 Tepmuueckas oOpaboTKa KaTaau3aTopoB.

52 ®dakTopsbl, OMpenesIonIie TUCIEPCHOCTh AKTUBHOTO KOMITOHEHTA.

53 CB#3b KATATUTHYECKON aKTUBHOCTH C TIOJIOKEHUEM YPOBHS DepMHu.

54 KaranuTudeckue mpoiecchl B MPUpPOeE.

55 MexaHu3M KaTaTMTUYECKON PeaKIiy, KaTaTUTUUECKUH ITHKJT.

4.3. Onucanue ¢GpopMbl NPOBEACHNS FOCYIAPCTBEHHOI0 IK3aMeHa

dopma npoBeAeHUs YcTHO

Bpewms, oTBOIMMOE Ha TOATOTOBKY K OTBETY | 1 4

ITpoaoIKUTENBHOCTE OIIPOCA 0,54

5. Kputepun ouenkun




5.1. Kpurepuu oleHKH 0TBETOB HA 3K3aMeHANMOHHbIE OUJIeThI

«OTJIIMYHO»

OneHka «OTJIMYHO» CTAaBUTCS NPU TMOJHBIX apryMEHTHPOBAHHBIX
OTBETaX Ha BCE OCHOBHBIC M JOIMOJHUTEIBHBIC 3K3aMEHAIMOHHBIC
BOIIPOCHI. OTtBeThl JTOJIKHBI OTIINYATHCA JIOTUYECKOMN
MOCJIEIOBATEIbHOCTBIO, UYETKOCTbIO, YMEHHUEM JIeJaTh BBIBOJIBI,
00001aTh 3HAHUS OCHOBHOM M JIOMOJHUTENIBLHON JIUTEPaTypHI,
YMEHHUEM MOJIb30BaThCSl MOHSITUIHBIM anmnapaToM, 3HaHUEM ITPoOJIeM,
CY)KICHHM MO pa3Iu4HbIM BOMpOCaM AUCHUIUIMHBL (OTBe4yaeT Ha
JIOTIOTHUTEIbHBIC BOIPOCHI IO BOIIpOcam OueTa.

«XOpOoUIo»

OuLeHka «XOpOILIO» CTABUTCS MPU IMOJHBIX apryMEHTUPOBAHHBIX
OTBETaX HA BCE OCHOBHBIE U JOINOJHUTEIbHBIE SK3aAMEHALMOHHBIC
BOIIPOChl. OTBETHI NOJKHBI OTJIMYATHCS JIOTHUYHOCTBIO, YETKOCTHIO,
3HaHMEM Y4eOHOW jHTepaTypsl MO TeMe BoImpoca. BO3MOXKHBI
HEKOTOpbIC YIYHIEHUS IIPU OTBETAX, OJHAKO OCHOBHOE COJEpPKaHUE
BONpOCa JOJDKHO  OBITh  packpelTo  moiaHO. OTBedaeT Ha
JIOTIOJTHUTEIIbHBIE BOMPOCHI IO BOIIpocaM OuseTa.

«YZOBJIETBOPUTEIILHO

OneHka «yIOBJIETBOPUTENIBHO» CTABUTCS IpPHU HEMOJHBIX, Ci1a0o
apryMEHTUPOBAHHBIX OTBETaXx, CBUJICTEIbCTBYIOLIUX 00
AIIEMEHTapHbIX ~ 3HAaHUAX  y4eOHOW  JMUTepaTrypbl, HEYMEHHHU
IIPUMEHEHUS TEOPETUYECKUX 3HAHWM NPU PEIICHUN AaHAIUTUYECKUX
3amady. He MokeT OTBETUTh Ha JONOJHUTENIBHBIE BOIPOCH 11O
BOIpocaM Ousiera.

«HCYOOBJCTBOPUTCIBLHO»

OneHKka «HEYAOBIIETBOPUTEIBHO» CTABUTCS TPU HE3HAHUU W
HEMOHMMAHUU JK3aMEHAIMOHHBIX BompocoB. [Ipu BwICTaBICHUM
HEYJIOBJICTBOPUTEILHOM OIEHKH, MPETOaBaTeNIb TOKEH OOBSICHUTH
aCIHUpaHTy HenocTaTku oTBeTa. CruchiBaHWe (WM HCIOIb30BaHHE
acriMpaHTOM  MaTepHaJIOB IMOMHMO YKa3aHHBIX B  KaTerOpHUH
«pa3pelIeHHbIX)) SBJSETCS OCHOBAHUEM JJIS MOJIyUYEHUsl aCIIUPaHTOM
OIICHKH  «HEYJOBJIETBOPUTEIbHO». He MoxeT OoTBeTUTh Ha
JIOTIOJTHUTETIbHBIE BOMPOCHI IO BOIIpocaM OumeTa.

5.2. TIporokos oOueHKH Cc(OPMHPOBAHHOCTH KOMIIeTeHIHIl o0y4yalomerocsi Mo
pe3yJbTaTaM rocyaapcrBeHHoro sx3amena (IIpunoxenne A)




6. YueOHo-MeTOqUYecKOe U MH(OPMAIIHOHHOE o0ecTiedeHre rocy1apCTBEHHO HTOr0BOI aTTeCcTAllNH

6.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

Ne nocooue, yue0Ho- Haysmon
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeToIMYecKoe nocooue,
HpPAKTHEYM, Ip.) HaumeHoBaHnue
P ’ 9BC
1 Cubapos, . A., CMmupHOBa Karanus, kaTaauTudeckue mpoiecchl 1 yaeBHOE MocobHe 2021 SEC «ammy
. A pPEaKTOpbI
2 Cytsrun B.M., JlsnkoB OO0mag xumMryeckass TEXHOJIOTUS yaeGHOE TocoBHE 2020 SBC «JTatby
A.A. MOJIMMEPOB
3 bynatos B.B., Jlomosa Xumu4deckasi KHHETHKA ebHoe mocobue 2021 OBC «Jlanb»
' T.B., Priokun B.B. ya

Totexus B. M., OCHOBBI TEOPHH XMMHUYECKHX IPOLIECCOB
4, TEXHOJIOTUU OPraHUYECKUX BELIECTB U y4eOHUK 2021 OBbC «Jlanb»

[Torexun B. B.

HedrenepepaboTKH

Knomos M. H.,
5. Tepimna O. B. Oprannyeckast XUMHUs y4eOHUK U1 BY30B 2021 OBbC «Jlanb»
6. Hcnaiikua M.K. TCOpHA XHMHUKO-TEXHOIOTHIECKHX yuebHoe rnocobue 2018 OBbC «Jlanb»

MPOIIECCOB OPraHMYECKOI0 CUHTE3a
7. AsetncoB A K., bpyk JL.T. [TpuknagHOl KaTtamm3 y4eOHUK 2020 OBC «Jlaub»
8. HInsikoB C.A. Karazms B npoMbIiLIeHRoCTH. Teopus u yuebHoe nocobue 2018 OBbC «Jlanb»
MIPUKJIATHBIE KATAIUTHYECKUE MTPOIIECCHI:

9 bynanos B. B., Jlomosa T. XuMunyeckasi KHHETUKa yuebHoe nocobue 2021 OBbC «Jlanb»

H., Pei6kun B. B.




6.2. JlonoJiHUTEJIbHAS JIUTEpATypa

Tun (yueOHUK, yueOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
w/n ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) MeToHYecKoe Mocobie, I'ox u3panus ouomoTeKe /
HpPAKTHEYM, Ip.) HaumenoBaHue
IbC
1 Henuncos E.T., Capkucos XuMuyeckasi KHHETUKa y4eOHUK 2000 OBbC «Jlanb»
O.M., Jluxrenmreiin I".H.
2 Iunos A.E., AKTHUBaLUS U KaTATUTHUYECKUE PEAKIUU - 1995 ObC «Jlaap»
lynenux I'.b. YTJIEBOJOPOJOB
3 Jle6enes H.H., ManakoB Teopus XUMHUYECKHUX MTPOLIECCOB OCHOBHOTO yaeOHoe mocooue 1984 OBC «Jlanb»
M.H., llIgen; B.®. OpPraHUYECKOTO U HE(PTEXUMHUUIECKOTO
CHHTE32
4 1O. H. Tropun Karanus B TeXHOJIOTUH OpTraHUYECKUX yaeOHoe Tmocooue 2010 OBC «Jlanb»
BEIIECTB
5 Tumodeesa M. H., Oprannueckast XuMusi. XUMUs y4eOHO-METOIMYECKOe 2000 OBC «Jlanb»
ITanuenko B. H. KHUCIIOPOJCOACPKALIUX COCAUHEHUN nocobue
6 HeuaeBa E. A., 3ananus 11 BHEAYAUTOPHON pabOTHI IO yueOHoe rmocodue 2019 3BC «Jlanb»
Temepesa 1. B OpraHU4YeCKON XUMUU
;
8 Jlegenosa O.B., Illaporos XuMudeckass KHHETHKA U KaTallnu3 yuebHoe nocobue 2016 OBbC «Jlanb»
H.}O., Pomanenko 10.E.
9 XKypasnesa M.B.,
Kmumentona I'.10O., .
Karanm3 B opraHn4eckoil TeXHOJIOTHH yueOHoe mocooue 2016 3BC «Jlanb»

3unnyposa O.B., ®upcun
AA.




6.3. Ilepeuenb mpogeccHOHATBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX

cucTemM

— American Journal of Engineering and Applied Sciences. Perien3upyemblii xKypHa
- MyOJIMKYyeT pe3yJbTaThl UCCIEOBAHUN B 0071aCTH MH)KEHEPHBIX HayK (MPUKIIAAHAS
¢u3uKka U MpHUKIAagHAs MaTeMaThKa, aBTOMATHU3alUs W YIpPaBJICHHUE, XUMHUYECKas
TEXHOJIOTUS, KOMIIBIOTEpHAsl TEXHUKa, HH()OPMATHUKY, HH)KEHEPHbIE JaHHBIE U
pazpaboTka  TpOrpaMMHOTO  OOECICUYCHHS, DKOJIOTHYECKAsT  WHXKCHEpUs,
ANEKTPOTEXHUKA, MPOMBIIIJICHHAs HH)KEHEpHs, MUH(MOPMAIMOHHBIE TEXHOJOTHH U
nHpOpMaTHKa, MaTepHAIOBE/ICHHE, W3MEPEHHE W METPOJIOTHS, MAIIMHOCTPOCHHUE,
MeIUIMHCKas (U3MKa, dHEepreruka, oOpabOTKa CHTHAJIOB U TEIEKOMMYHUKAIUH:
http://thescipub.com/journals/ajeas

— Philosophical Transactions. JXypuam  npeaocTaBiseT CBOOOAHBIA JOCTYI K
HAay4YHBIM MyONMKAaNMsAM 1O CIEAYIOIIUM TeMaM: WH)KEHEpHbIe, (QHU3UYECKue,
MareMaThdecKue Hayku: http://rsta.royalsocietypublishing.org/

— Journal of Engineering and Applied Sciences (Medwell Journals). Xypuan
MpEJICTaBIsIeT CTaTbH C pe3ylbTaTaMd HAayYHbIX HCCIEJOBaHMM B 00JacTu
MHXEHEPHBIX HayK (MaTeMarTuKa, 3JeKTPOTEXHHKA, MAIIMHOCTPOEHUE, YHEPreTHKa,
aBTOMOOMIIECTPOEHUE, OMOXHMMHUYECKash WH)KCHEPHS, CTPOUTETbHAs HHXKEHEpUs U
t.1.): http://www.medwelljournals.com/archive.php?jid=1816-949x

— DOAJ. Pecypc, koTOpbIii 0becriedrBaeT JOCTYN K MOJTHOTEKCTOBBIM 3JIEKTPOHHBIM
KypHaJlaM IIpeHa3HaueH Ui [IOMCKa 110 Ha3BaHUIO CTaThu (KypHajla) HIIM 110 TEME.
DOAJ cTaBuT 11€/1b10 BCECTOPOHHEE OCBEIICHHE HAYYHOW MEPUOJUKHU, HAXOAsAIIEenCs
B OTKPBITOM JOCTYII€ WU HCIOJIb3YIOLIEH OIpe/eIeHHbIE MEpbl, IapaHTUPYIOLINE
JOCTOMHOE Ka4yeCcTBO UX cojaepkanus: https://doaj.org/

— Teopernueckne OCHOBbI XHMH4YecKOil TexHosoruu. KypHan mnyOaukyet
COOOIIEHUSI O HOBBIX TEXHOJOTHMYECKHX Ipoleccax B oOpabaTrbiBaromieit
MPOMBIIICHHOCTH C TOYKH 3peHHs (yHAaMeHTanbHOW Hayku. CTaTebu B XKypHaje
MOCBSIIIEHBl OCHOBAaM TEIUIOMAacCOOOMEHa, MpolleccaM paszaeneHus, Mex(pa3HbIM
SBJIGHUSIM, TEUYEHHUIO CBHIIyYUX MaTepuaioB, OMOTEXHOJIOIMM, ONTUMHU3ALNUH,
aBTOMATHU3allUM U YIIPABICHHUIO, SKOHOMHMHM DHEPrUH, METAJUIOB M CBIPbs, 3alUTE
OKpyXaroIel cpenbl U cMexHbIM Temam. JKypHan BxoauT B Ilepeuenr BAK u
cucremy PUHII. /Insa 3aperucTpupoBaHHBIX MOJb30BaTesied HaydHON 3II€KTpPOHHOMI
oubmmorekn (eLibrary) nmoctymen mnonHoTekcToBbli apxuB ¢ 2011 ropa:
http://elibrary.ru/contents.asp?titleid=8244

— Chemical and Process Engineering Research. JXypuamn Ha aHIMICKOM SI3bIKE
MexIyHapoIHOrO MHCTUTYTA MO HayKe, TEXHOIOTrusM u obpasosanuto (International
Institute for Science, Technology and Education) (CILA, Benukobpuranus,
['onkonr). ITyOnukyeT OpHTHHAIBHBIC CTaThH, KACAIONIMECS Pa3IMYHBIX ACICKTOB
XUMHUYECKOTO MAalIMHOCTPOEHUS, B TOM YHWCJE, YIOpPaBJIEHHWE MpolLeccaMu |
KOHTPOJIbHO-U3MEPUTENbHBIMU  ITpUOOpaMH  aHHOTO TpPOU3BOACTBA. JlocTyneH
ITOJTHOTEKCTOBBIN apXuB c 2011 roja:
http://www.iiste.org/Journals/index.php/CPER/issue/archive

6.4. [lepeueHb MPOrPaMMHOI0 o0ecneyeHust

Ne Haumenosanue IO PexBH3HUTEI A0roBopa
n/n (nara, HOMep, CPOK AeHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUS — OECCPOUHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpox
JIefcTBUS — 6ecCPOUHO

2 Office Standard: koHTpakT Ne 727 ot 20.07.2016, cpok



http://thescipub.com/journals/ajeas
http://www.medwelljournals.com/archive.php?jid=1816-949x
https://doaj.org/
http://elibrary.ru/contents.asp?titleid=8244
http://www.iiste.org/Journals/index.php/CPER/issue/archive

HaumenosBanmue I1O

PexBuU3UTHI 10T0OBOpa

n/n (naTa, HOMep, CPOK AeHCTBHS)
Office Stdandard 2016 Russian OLP NL JeHCTBUS — OECCPOUHO;
AcademicEdition noroBop Ne 757 ot 04.07.2018, cpok

JIeNCTBUS — 6eCCPOUHO
3 Mirapolis Human Capital Management TUIEH3UOHHBIN 1oroBOp Ne 234/10/21-K

ot 19.10.2021, cpok aeicTBus — 10
01.03.2022

6.5. Onucanne MaTepHAIbHO-TEXHHYECKOH 0a3bl, HEOOXOIMMOI 1JIsl OCYIIeCTBJICHUS
00pa3oBaTeIbHOTO MpoIecca

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJA00pPaTOPHii, MACTEPCKUX U
Ap. 00BbEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIA00PATOPHBIX 3aHATHH,
NMOMENIeHU JIfl CAMOCTOATEILHON
padoThl 00yuaomuxcsi (HOMep ayAuTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

Jlaboparopuss  «lIpomeccsl u  ammapatsl
3alIMTBl  OKpYXaroled cpeapn». YdeOHas
ayIuTOpUsl AN IPOBEACHMS  3aHATUU
CEMHHApPCKOro Tuna. YueOHas ayiuTopus JUis
KypCOBOTO IMPOCKTUPOBAHUS  (BBIOJHEHHS
KYPCOBBIX Pa0oT). YueOHas ayauToOpus IS
MPOBEACHUS TPYNIOBBIX U MHAUBUAYAJIbHBIX
KOHCYNbTallUi  Y4eOHast ayauTopust Jis
MPOBEACHUS 3aHATUN TEKYIIEro KOHTPOJsS U
IpOMeXyTouHOM arrectanuu (A-409)

Crounbl y4eHUYECKHE MOHOOJIOKH, CTOIIBI,
CTyNlbsl, JOCKa ayAuTOpHas (MeJioBas),
MPOEKTOpP, HOYTOYK, SKpaH IEePEHOCHOM,
YCTaHOBKA TEXHOJIOTHUECKOTO KOMILJICKCA,
MO3BOJIAIONIAs CHUBUTH PACIPOCTPAHEHUE
a’pPOIUCIEPCHOMN CHUCTEMBI B
MPOCTPAHCTBE., YCTaHOBKA, MO3BOJISIOIIAs
CO31aTh adPOJUHAMUYECKYIO TATY

JlaGopatopuss  «IIpomeccer u  AXII».
VYyeOnast  ayautopust s HPOBEACHUS
3aHATUI CEMHUHAPCKOT0 TUIIA.
VYyeOHass  ayauTopuss Al KypCOBOIO
MPOEKTUPOBAHMS  (BBIMIOJTHEHHUS] KYPCOBBIX
pabot). YuebHast ayauTopust JUIsl IPOBEACHUS
TPYIIIOBBIX u WMHIUBUTyaJIbHBIX
KOHCYNbTAllUi. Yd4eOHass ayauTopust Jyist
MPOBEACHUS 3aHATUN TEKYIIEro KOHTPOJsS U
MPOMEXYTOUHOM arTecranuu (A-118)

8 71a00paTOPHBIX YCTaHOBOK,
CTaIlMOHAPHOE MeInaobopyI0BaHue,
MHTEpPAKTUBHAsS JIOCKA, CTOJ YYEHHUYECKHUI
— 12 .

KomnbroTepHslit knacc. YueOHas ayAuTOpHUs
JUIS TIPOBEACHUS 3aHATUH JIEKIIMOHHOTO TUIIA.
VYuebHas  ayauTopus AN IPOBEAEHUS
3aHATUA CEMHUHApCKOro THMHa. YueOHas
ayauToOpusl JUIs TPOBEICHMS JIaOOPaTOPHBIX
pabot. YuebHast ayauTopusi IS KypCOBOTO
MIPOEKTUPOBAHUS  (BBIIOJIHEHUS KYPCOBBIX
pabot). YueOHast ayauTopus JJIs TPOBEICHUS
IPYIIOBBIX u WH/IUBUTYaJIbHBIX
KOHCYynbTallMii YueOHasg aynuropus JUis
MIPOBEJECHUS 3aHATUNA TEKYIIEro KOHTPOJIS U
MPOMEXKYTOUHOM arrectaruu (A-415)

Croubl YYEHUYECKHE, CTYJbs
YUYE€HUYECKUE, J0CKa ayJIUTOpHAas
(memnoBas), I1K, IIPOEKTOpP, IKpaH

MEePEHOCHOM, pabounii CTOJ, TUCHMEHHBIN
YIJIOBOM CTOJI, TPEMOAABAT. CTOJ

[Tomernienue At cCaMOCTOSTENHHON pabOTHI
crynentos (I'-401).

CTOJ'II)I, CTYJIbsA, KOMIIBIOTCPbI
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