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1. EJIX OCBOEHUA JUCHHUITJINHBI

HCJIHMI/I OCBOCHHUA JUCHUIIJIMHBI «XuMH4eckKas AUHAMHUKA JJIEMEHTApPHBIX IPOIECCOB,
KaTaJau3» ABJIAKTCA:

- M3ydenue ¢yHAaMEHTANbHBIX 3HAHUM XUMHYECKOH KHHETMKM KakK HAyKHl O CKOpPOCTAX M
MEXaHU3MaX XUMMUYECKUX PEAKLUH, OCHOBHBIX JKCIIEPUMEHTAIBHBIX 3aKOHOMEPHOCTSX, JICKALIUX B
OCHOBE TEOPUM XUMHUYECKOW KMHETHKH, OOIIMX 3aKOHAX XMMHUYECKOH KUHETUKH, CBSI3M TEOPHM XU-
MHUYECKON KHHETMKH C COBPEMEHHBIMH TEXHOJOTMSMH, IPUMEHSEMBIMU B XHMHUYECKOH,
He(PTEXUMHUECKON, Ta30BON POMBIIIJICHHOCTH;

- ®opmMmupoBaHHE y MaruCTpaHTOB 3HAHUN U YMEHUH B PELIECHUU NPAKTUYECKUX BOIPOCOB B 00-
JACTH JUHAMMKH DJIEMEHTAPHBIX IPOLIECCOB, YMEHHE MCIIOJIB30BAaTh TCOPETUYECKUE MOAXOABI IIpU
pa3paboTKe HOBBIX TEXHOJOTHMH, a TaKKE CaMOCTOSATEIBHO CTaBUTh SKCHEPUMEHT IO H3YYEHUIO
KMHETUYECKUX XapaKTEPUCTUK PA3JIMYHBIX CHCTEM M YMETb IIPOBOAMTH UHUCIICHHBIE pacyeThl
KMHETUYECKUX [1apaMeTPOB;

- YrinyGneHnHoe nzydeHue pU3MKo-XxMMHUYECKON CYIIIHOCTU KaTaln3a XMMUYECKUX PEAKIUH, U3ydeHHe
TEOPUM KaTajau3a, U3y4EHUE Pa3IMYHBIX IIOAXOAOB K aHAIM3y MEXaHU3Ma M KUHETHKHU IIPOLIECCOB,
IIPOTEKAIOIINX HA IOBEPXHOCTU KaTalIu3aTOPOB;

— M3yuenue 0coOEHHOCTEN reTepOreHHOro U FTOMOT'€HHOTO KaTalln3a;

— OcBoeHue Hay4HBIX OCHOB IOJOOPa U TEXHOJOTUU MPOMBIIUICHHBIX KaTalu3aTopoB NepepaboTKH
HeTH U Ta3a;

-M3yuenne OCHOBHBIX KaTAJIMTUYECKUX ITPOLIECCOB

- ®opMHUpOBaHUE MOHATHII O COBPEMEHHOM IIOJIOKEHUU JIeJl B 00JIaCTH ITPOU3BOJICTBA KaTalIM3aTOPOB
U DPa3BUTHUA TPOMBIIUIEHHOCTH KaTaJUTUYECKMX IPOLECCOB Ha 0a3e CUCTEMHBIX 3HaHUM O
XUMHUYECKON TEXHOJOTUU U PU3NYECKON XUMHH, pa3BUTh KPyro3op, 00ecneuynBaronuii BO3SMOXHOCTb
OPHUEHTHPOBATbCA B IIPOLIECCAX XUMUYECKOM IPOMBILIJIEHHOCTH M IOATOTOBUTH CIELUAIUCTOB
XUMHKOB, YMEIOIINX padoTaTh B MPOMBIIIJICHHOCTH

@dopmupyemble  JAUCUMIIIMHOW 3HAHUS M yYMEHHMS TOTOBAT  BBIIYCKHUKA JaHHOMU
00pa3oBaTeNbHONW MPOrpaMMbl K BBIMOJHEHHUIO CIEAYIOUIMX OOOOIIEHHBIX TPYAOBBIX (YHKIHN

(Tpy1OBBIX QYHKIIHIT):

Kon u O00011eHHBIE TPYAOBbIE (PYHKIUM Tpynosbie pyHKIHH
HalMeHOBaHHUe Kon HaumeHnoBanue Yposensb HaunmenoBanue Kon Yposensb
npogeccuoHAb- KBasgudm- (moaypoBeHb)
HOTO0 CTAaHIAPTAa Kaluuu KBAJIN(PUK-
anuu
01.001 IMexaror Tlegarornueckas nes- O6menenarornyeckas |A/01.6
TEJIBHOCTB T10 MTPOEKTH - kiust. O0yueHue 6
(memaroruveckast P bymx v
POBaHHIO M PeaTH3aAINU
JAeSITeJIbHOCTh B 00pa3oBaTeNLHOTO MPO- BocrnrarensHas A02.6
A ecca 00pa3oBaTeIbHBIX ACATCIILHOCTD
AOMIKOJILHOM, Ha- 6 6
OPTaHU3AIMSIX JTOIIKOJb-
YaJIbHOM 001IEeM, HOT0, HAYAIILHOTO
00I1er0,0CHOBHOTO
OCHOBHOM 06mem, ) PasBuBaromias AJ03.6
o01Iero,cpeTHero 0omero NESATENBHOCTD 6
cpeaHeM 001IemM o0pa3oBaHus
o0pa3oBaHuM) ITenarornueckas nes- Ilenarornueckas
TCJIBHOCTB ITO MPOCKTHU- ACATCIBbHOCTH I10
(BocnuTaTe b,
POBaHHIO M PeaTH3aInU peanu3aryu mpor-
yYHTeb) B OCHOBHBIX 00111€00pa3o- 6 pamm ocHoBHoro u  |B/03.6 6
BAaTEIIHBIX MPOrPaMM cpeaHero odIero
[IpoBenenue pador B o0pa3oBaHus
007aCTH XUMUH




26.008

Cnenmnaaucr-
TEXHOJIOT B
odsacTu
MPHUPOT00XPAHHBIX
(3KO0JIOTMYECKHUX)

OMOTEXHOJIOTHi

MOHUTOPHHT COCTOSIHHS
OKpPY’KaroIIei cpeibl C
TIpUMEHEHUEM
TIPUPOIOOXPAHHBIX
OMOTEXHOJIOTHIA

OcyIecTBICHHE JKO-
JIOTUYECKOW  OLEHKH
COCTOSIHUSL ~ TTOJHA[-
30pHBIX TEPPUTOPUIL U
BO3MOKHOCTH IIpHIMe-|
HEHHSA Ha HUX
TIPAPOIOOXPAHHBIX
OMOTEXHOIOTUI

A/0L. 6

Onenka  pucka U
OCYILIECTBIICHUE  MeEp|
MPOGUIAKTUKA BO3HU-
KHOBEHUS 04aros
BPCIHBIX OpPTaHU3MOB,
Ha TOTHA T30 PHBIX|
TEPPUTOPUIX C
MPUMEHEHHUEM
MPUPOIOOXPAHHBIX
OHMOTEXHOJIOTHI

A/02. 6

PaspaboTka Mmapkep-
HBIX CHCTEM U Tp-
OTOKOJIOB MPOBEICHUS
MOHI/ITOpI/IHFa
IIOTCHIIMAJIBbHO
OITACHBIX
OHO000OBEKTOB

A/06. 6

CocTaBlieHue
MPOTHO3HBIX  OIEHOK|
BIIMSIHUS
XO3IMCTBEHHOM
JIeSITENb-HOCTH
YyeJI0BeKa HA|
COCTOSIHHE
OKpY’KaIoIIel cpelsl ¢
MIPUMEHEHUEM
MIPUPOTOOXPAHHBIX

OHMOTEXHOJIOTUI

A/04. 6

2. MECTO JUCHMUIIVIMHBI B CTPYKTYPE OIIOII BO

HucuuninnHa «XuMH4YecKass AWMHAMUKA DJIEMEHTAPHBIX IIPOLIECCOB, KaTalau3» OTHOCHUTCS K
0a30B0if YacTu 00s3aTENBHBIX TUCIUTUIMH; U3y4aeTcsi B 3 CEMeCTpe.
JlucuuiuinHa TpeAcTaBiseT coOOW TEOPEeTHUYECKYI0 OCHOBY JUISI HM3Y4YEHMs IOCIEAYIOIIHUX KypCOB
XUMHYECKOT0 Mpopmiisd — GU3NYECKON XUMHH, KOJIOUTHOW XUMUHU, XUMHUUECKON TEXHOJOTHH, (PU3HUKO-
XUMUYECKUX METOJIOB UCCIIEA0BAHUS.

[lepeueHb NUCHUIUIMH, HEOOXOAMMBIX JJIS M3YyYEHUS TUCHUIUIMHBI: HEOpraHWYecKas XHUMUS,
XUMUYECKas TEXHOJIOTHs, (Pr3KKa, MaTeMaTHKa.

CBs3b JUCHHUILIMHBI «X MMHYECKas JUHAMHKA QJICMCHTAPHBIX POLECCOB, KaTaJInU3»

C NpeAECCTBYIOIIUMHA JUCHUIIVIMHAMUA M CPOKHU UX U3YICHUHA

Taoauua 2.1.

Kon JIMCUMIUTMHBL, TPEAIIECTBYIOLINE TUCIUIUINHE Cemectp
JCITUTIITHBI «XUMHYECKas AUHAMHKA 3JIEMEHTAPHBIX TPOLECCOB, KaTall3»
b1.B.05 Tepmoaunamuka u MKT HeoOpaTUMBIX IpoIIecCOB

b1.B.10 TepMoarHaMuKa pacTBOpOB




b1.B.JIB.03.01 |OcHOBHBIC METOABI aHATH3A 1

Css3pb JUCHHUILIHHBI « X UMHYECKas JMHAMUKA 9JICMCHTAPHBIX MTPOLECCOB, KaTaJlnu3» ¢
MOoCJICAYIOIIUMMHU JUCHUIVIMHAMHA U CPOKH HX H3YYCHUSA

Taoauna 2.2.
Kona JAucuuninnel, ciaeaywime 3a JTUCUUIIIMHON Cemectp
AUCHMILIMHBI |« XHMHYECKas JMHAMHUKA dJIEMEHTAPHBIX MTPOIIECCOB, KaTalIu3)
b1.0.05 XuMu4deckas TepMOJIMHAMUKA U (a30BbIC PABHOBECHS 2
b1.B.01 CoBpeMeHHbIe TPOOIeMbI PU3NUECKON XUMUHU 3
b1.B./IB.04.01 |Xumuueckas KHHETHKA ¥ MEXaHU3Mbl XUMUYECKHX PEAKIIHMA 3

B pe3yabTare ocBOeHUSI JUCHUILIMHBI MATHCTPAHT /10/I2KEH
3HaTh:
- 0a30ByI0 TEPMHUHOJOTHIO, OTHOCSIIYIOCS K KaTaliu3y, OCHOBHBIC IMOHSTHS KaTalu3a U HX
MAaTEMATHUYCCKOC BI)Ipa)KeHI/IC;
- OCHOBHBIC TEOPUU KATaIN3a;
-METO/IbI MCCIICIOBAHUS CBOMCTB MPOMBIIIICHHBIX KaTaIH3aTOPOB;
- (pU3UKO-XUMUYECKUE OCHOBBI TEXHOJIOTHIA KaTaTUTHUECKOHN MepepadOTKH ChIPhS sl HYXKJ PErHoHa.
YMmern:
- I[GMOHCTpI/IpOBaTI) CBs3b q)yHI[aMeHTaJ'IBHBIX OITIBITOB C T@OpI/IfIMI/I Karajin3a C IIOMOIIIBKO MU3BCCTHBIX
MaTeMaTHYECKHX METOJIOB;
- MOJAENMpPOBAaTh NPOLECCHl M MPOBOJUTH YHUCIEHHBIE pacueTbl COOTBETCTBYIOUIMX BEJIMYUH B
OOMICTIPUHSATHIX CUCTEMAX €IMHUII.
Baagern.:
- OCHOBAaMH JAMCUMIUIMHBI U1l pEICHNS IPAaKTUYECKHX 3a/1aY;
- METOJMKOU MpoBeIeHHs (PU3UKO-XUMHUECKHIX UCCIIEIOBAHU;

- COBpEMCHHBIMU HpI/I60paMI/I JIIA q)HSHKO-XI/IMI/I‘IeCKI/IX HCCJ’IG}IOB&HI/Iﬁ.

3. KOMIIETEHIHMM OBYYAIOLIETOCs, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSA INCHUIIJIMHBI

Hpouecc N3YUCHUS JUCHUIIIIMHBI HAITPABJICH Ha (I)OpMI/IpOBaHI/IC OJICMCHTOB CIICAYIOIIHUX

komnereHiui B cootBeTcTBUH ¢ ®I'OC BO u OIIOII BO no jaHHOMY HanpaBi€HUIO TOATOTOBKHU:

a) ynusepcaibnbie (YK) — YK-3, YK-6
0) oomenpodeccuonanbupix (OIIK) - OIIK-1



B) npodeccuonanbubix (IK) - TTK-3.

Taoauna 3.1.

Matpuua cBsi3u KoMIneTeHUMi, popMHUPyeMbIX HA OCHOBE M3yYeHHs TUCIHUTIIUHBI
«XuMHUYecKas JMHAMUKA 3JIEMEHTAPHBIX MPOIECCOB, KATATU3)»
¢ BpeMeHHBbIMH 3TallaMi OCBOEHUSI ee CO/lep:KaHUsA

KOII KOMIIETCHIIUH

HaumeHoBaHHe KOMNETEHIIUH

HNHaukaTop 10CTHKEHUS
KOMIIeTeHIIUH

B pesyabraTre ocBOeHHMs
JUCHMILIHHBI

00yuaommiics 10JLKeH

Yuueepcanvnovie komnemenyuu (YK) u unouxamopul ux oocmusicenus:

YK-3.

CriocoOeH OpraHu30BBIBATh U

BBIpa6aTBIBa$I KOMAaHAHYIO
CTPAaTCTHIO AJI1 JOCTUIKCHUA
IMOCTaBJICHHOU ein

[PYKOBOZIUTH PabOTOH KOMaH/IbI,

YK-3.1. [lonumaer
MCIIOJIb30BAHUS cTpareruy
COTpYOHHYECTBA IS JIOCTHIKCHUS
MOCTABJICHHOH IIE€JH, OIIPEAEISICT CBOIO)
[pOJIb B KOMaH/IE

YK-3.2. [lommmaer  0OCOOCHHOCTH]
MOBEACHHS BBIICICHHBIX TPYIII JFOJEH,|
C KOTOpPBIMH  paboTaeT /B3aMMO-
NICICTBYET, YYMTBIBAET HX B CBOEH]
NesTeIbHOCTH (BBIOOP KaTeropHil rpyrrl
o e OCYLIECTBIIAETCS
00pa3oBaTeNbHOW  OpraHM3anyeld B
3aBUCUMOCTH OT LieJIed IOATOTOBKHU —
[0 BO3PACTHBIM OCOOEHHOCTSIM, TIO|
STHUYECKOMY  WIH  PEIUTHO3HOMY
MPU3HAKY, COLUATIBHO

HE3aIUIICHHBIE CIION HACSNICHUS H T.11.)
YK-3.3. [IIporHo3mpyer pe3yibTaThl
(TIOCEeICTBUSA) JIMIHBIX JIEHCTBUH H
[UIAaHUPYET MOCJIe0BaTEIbHOCTD IaroB)
IUIST TOCTHIKEHUSI 33JaHHOT'O pe3yJibTara
YK-3.4. D¢ dexTuBHO
B3aMOJICIICTBYET C JPYrMMHU 4IEHaMH
KOMaHJIbl, B T.4. y4aCTBYET B

oOMeHe uH(popManuel, 3HAHUAMH H
OIIBITOM, ¥ TIPE3EHTALMH PE3yJIbTaTOB
pabOTHI KOMaHIbI

3¢ (EKTUBHOCTSH|

3HATL

METOIUKH
(opMHpOBaHUS ~ KOMaHI;
METOTBI pa3paboTku
KOMaHIHOW CTpaTerHd H
P(h(EeKTHBHOTO PYKOBOJCT-
Ba KOJJICKTHBAMI;)
OCHOBHBIC TEOPHUH JIHIIEP-
CTBa U CTAJIH PYKOBOJCTBA.
YMers — pa3spabarbiBaTh
KOMaH/IHYI0  CTpaTerHIo;
(hopMyIHpOBaTH 3a/1a4u
YieHaM =~ KOMaHIbl IS
TOCTUKEHUS II0CTAaBICHHON
LTI MPUMEHSTh
p¢dexTHBHBIC CTHIIH]
[PYKOBOJICTBa KOMaH/IOM.

Baagern YMEHHEM|
AHAITN3UPOBATD, TIPOEK-|
TUPOBaTb W  OPTaHHU30-
BbIBATh KOMMYHHKALUH B
KOMaH/e Uil JJOCTHKEHUsI
[MOCTaBJICHHOMN IIEJIH; METO-|
naMu  OpraHu3aluM ¥

YIIPaBJICHUS KOJIJIEKTUBOM.

YK-6

CriocobeH OTIpeNIeNATh
[peaTM30BEIBATh

Ha OCHOBEC CaMOOIICHKHN

PKU3HHU

u

MIPUOPHUTETEHI
COOCTBEHHOH JIESATENBHOCTH U
CIIOCOOBI €€ COBEPILICHCTBOBAHNS]

i

oOpa3zoBaHMs B TeUEHHE BCEH

YK-6.1. IIpuMmeHseT 3HaHHE O CBOWHX
pecypcax U ux mpezenax (JMYHOCTHBIX,
CUTYaTHBHBIX, BPEMEHHBIX H T.II.), IS
YCIIEIITHOTO BBITIOJIHEHUST TIOPYYEHHOH
[paboTHI

YK-6.2. ITonnmaer BaKHOCTH
[UIAHUPOBAHUS TMEPCHEKTUBHBIX IIENeH
COOCTBEHHON ESATENHbHOCTH C Y4eTOM|
YCIIOBUH, CpE/CTB, JINYHOCTHBIX
BO3MOXKHOCTEH, OJTaroB  KapbepHOIO
pocTa, BPEMEHHOW  TEpCIEKTHBEI
pa3BUTHUS JEATEIBHOCTH M TpeOOBaHUN
[PBIHKA TPy

YK-6.3. Kputnuecku OLIEHUBAET
A (EKTHBHOCTD HCIIOJIb30BaHUs
BpeMEHH U JAPYTHX pEeCcypcoB IIpy
pELLICHWH  TIOCTABJIICHHBIX  3ajad4, 4|
Tak)Ke  OTHOCHUTEIBHO  TOJY9EHHOTO
pe3yibTaTa

YK-6.4. JIeMOHCTPHpPYET HHTEpPEC K

3HATH

COBpPEMCHHBIC
METO KU CaMOOIICHKH,
CAMOKOHTPOJSI W CaMo-
[pa3BUTHSI, B TOM YHCIC
3I0POBbECOEPEIKEHHS; OC-
HOBHBIC TIPUHIUIIBI
OTIpe/ieNeHus] TIPHOPHUTETOB
JMIMYHOCTHOT'O pa3BUTHA
ncxonsa u3 CTpaTeruy
KapbepHOTO pocra i
TpeOOBaHUI PHIHKA TPY/IA.
YMerb HIPUMEHATH
METOJKH CaMOOIICHKH H
CAaMOKOHTPOJISI; OTIPEIIEISATH
PHOPUTETEI U CHOCOOBI
COBEPIICHCTBOBAHHUA  COO-
CTBCHHOM JICSATCIHLHOCTH.

Baagere — TEXHOJOTUSAMY|
M HaBBIKAMH OIpEICIICHUS
W peann3alnny IPHOPHUTETOB

yaebe W MCHOIB3yeT NMPeHOCTaBISEMBIC

COOCTBEHHOM ESITEILHOCTH|




IBO3BMOXXHOCTH JJIA
HOBBIX 3HAaHUI 1 HABBIKOB

NPUOOPETEHHS €€ COBEpIICHCTBOBAHUS

Ha OCHOBE CaMOOIICHKHU,)
CAMOKOHTPOJSI W IIPH-
HITUIIOB CaMOpa3BUTHS B
TCUCHHE BCEH XU3HU, B TOM
YUCIC C HCIOJIb30BaHHEM|
3I0pOBBECOCPETAIOIINX
[10JIXOIOB.

Oomenpogeccuonanbubie komnerenuu (OIK) u MHANKATOPBI UX JOCTUKEHH S

OIIK-1

Criocoben BBIIIOJIHSATE
KOMILUICKCHBIC IKCIICPUMCHTAIIb-
HBIC U PAaCUYCTHO-TCOPECTUUCCKHUC
MCCIICIOBaHUs B W30paHHON
00/1aCTH XMMHU WA CMEXHBIX
HAYK C HCIIOJIb30BAHHEM
COBPEMEHHBIX npuodopoB,
POTPAaMMHOT0 00ECIeUYCeHUs U
0e3 TaHHBIX|
npodeccHoHaNbLHOTO
Ha3HAYEHUS

OIIK-1.1. TlpuoGperaeT
CHCTEMaTHYECKUE Teope-|
THYECKHE M IpaKTH4ec-
Kre 3HaHUS B W30paHHON
oOpacTn  XUMHU WY
CMC)KHBIX HayK, aHaJI-|
U3UpYET BO3HUKAIOLIUE B
mporiecce HAY4HOTO|
MCCIIeI0BaHus TPOOIEMBb]
C TOYKH 3pEHHS COBpE-|
MEHHBIX HAYYHBIX|
TeOpuil, OCMBICIHBACT U]
nemaer  00OCHOBaHHBIE
IBBIBOJIbI U3 Hay‘IHOﬁ u
yueOHOI TUTEPATYPHI.
porpaMMHOro  obecre-|
YCHUA

OIIK-1.2. Hcmoms3yeT
CYIIECTBYIOIME U pa3pa-|
OaThIBaCT HOBBIC
METOMMKH TONyYeHUST U]
XapaKTepU3alliy BElIeCTH)
M MarepuanoB s
[pEeLICHUsI 3314 B MU30pa-
HHON 00JacTH  XUMHU
I CMECKHBIX HayK.
OIIK-1.3. Hcmoms3yeT
COBpeMEHHOEe  000pyI0-|
BaHMeE, MIPOrpaMMHOE
oOecrieyeHre U Mmpodec-
CHOHAJIbHBIE 6a3bl
AHHBIX JUIS  PEIICHHUs]
3agad B u30paHHOW
0o0JlacTH ~ XUMHH ~ WITY|
CMEXHBIX HAYK.
OIIK-1.4. Hcmoms3yerT
COBPEMEHHBIE PACUETHO-|
TEOPETHYECKUE  METO/Ibl
XUMHHN JJIA peUICH1
Mpo-(heCcCUOHATBHBIX
3asad.

3HaTh — COBpPEMEHHBIC OCTIDKEHUS
HAYKH ¥ WHHOBAI[MOHHBIC Pa3paOOTKU B
MpaKTUYEeCKON JIeSITEeNIbHOCTH,
OTEUECTBEHHYIO M 3apYOEXKHYI0 Hay4YHO-
TEXHUYECKYI0 wWH(popMalmo B cdepe
cBOCH MPOo(decCHOHALHOW AeSTEIbHOCTH.
YMeTh - II0JIb30BAThCA 3HAHUSMU]
(hyHIaMEHTaIBHBIX HayK npu
MPOBEACHUHN WCCICIOBAHUN W CO3IaHUH
HOBBIX HANpaBJICHUH B cBoel pabore,
OCYIIECTBIISITH ~ MOWCK ~ CIIOCOOOB |
CPEICTB, HANPABICHHBIX HA PAa3BUTHE H
COBEPILIEHCTBOBAHUE TEXHOJIOTUH
[PON3BOJICTBA nonurpaguIeckon
[IPOAYKIIMH, YIIAKOBKU U U3EIUl, -
BBIITYCKAa€MbIX C HUCIIOJIB30BAHUECM]
MOIUrpadUIeCKUX TEXHOJOTHIA.

Biagerh — CrnocoOHOCTBIO IPOBOAMTH
MATCHTHBIC UCCIICIOBAHUS U y4acTBOBATh
B  pa3pabdOTKe TporpaMM  HayIHBIX|
MCCIIe TOBAaHHUN B coepe
MOMUTpaguIeckoro W YIMAaKOBOYHOTO)
MPOU3BOJICTBA U B CMEXHBIX OOJIACTSIX,
MCTIONB3YIOIINX moJurpaduIecKue
TCXHOJIOTHUH, IOATOTOBKH Hay4HO-
TCXHUYCCKHUX OTYETOB U ny6n1/11<au1/11?1

110 pe3yjibTaTamM BBIINTOJITHECHHBIX]
HCCIIeIOBaHUN u pa3paboToK;
BBIITIOJIHCHU ST Hay‘IHO-KOHCyHLTaTHBHOﬁ H
PKCIEPTHOU J€ATETbHOCTH.

K-3

Cnocoben OCHOBE
KPUTHYECKOTO aHaImn3a
pesynsraroB HUP u HUOKP
OIICHUBATh IEPCIEKTUBBI WX
MPAKTHIECKOTO MPUMEHCHUS U
MIPOAOIKCHUS pabdoTsl
BBIOpAaHHOW O0JIACTH XWMWH,
XMMHUYECKOI TEXHOJOTUU HIIH

Ha

CMEXHBIX C XUMHUEH HayKax

MK-3-1.
CucreMaTH3upyer
nH(pOopManuio,
MOJTy4eH-HYI0O B XOje
HUP n  HHOKP,
QHAIM3UpYyeT ee U
COTIOCTABIISACT C
mUTEpaTypHBIMU

3HATh: MPUHIIUIIBL paboTsl Ha
COBPEMEHHON Hay4HOH ammapaType IpH
[IPOBEAECHUH HAyYHBIX UCCIIEIOBaHUM.

YMeTn: paboraTh Ha COBPEMEHHOH
HAy4YHOM ammapaType IOpH MPOBEACHUU
Hay4HBIX  MCCIIEIOBaHMH,  BBIOMpATH
CpECTBAa M3MEPEHHH, METOINKY aHAIIN3a,
OLICHUBATh YPOBEHb 3arpsA3HEHN;

JAHHBIMH.

AHAJTM3UPOBATH COBPEMEHHBIC MaTepHAIIB]




IK-3.2. Onpenenser Bo-
3MOYKHBIC HATIPaBICHUS
pa3BuTHs paboT U mepc-
MEKTUBBI IPAKTHIECKOTO
MPUMEHECHHS TIOTYICH-
HBIX pE3yJIbTaTOB

M CpEJICTBA PETUCTPAIMH HH(POPMALUH;
nenmaTh BBHIOOP CPEACTB M MaTepHAlIOB

perucTpanuu nHopmannu npy|
MPOBEJCHNH HAYYHBIX UCCICOBAHNH.

Biiagern: HaBBIKAMHA BBIOODA
ONTUMAJIFHOTO  METOJAa  HCCIICIOBAHHS
(DyHKIIOHATBHBIX MaTepHalioB B
3aBUCHMOCTH OT oObeMa U  Lelnei
HMCCIIeJOBaHUS i peeHus

MMOCTABJICHHBIX 3aJa4 Ha OCHOBAaHHUHU
aHaJIn3a u COITOCTaBJICHUS BCEH|
COBOKYITHOCTH UMCIOIIUXCS JaHHBIX

4. CTpykTypa H cojepkaHuHe JUCUMIUIMHBI (Moayhas) «XuMHUUEcKas JUHAMUKa

SJICMCHTAPHBIX IPOLECCCOB, KaTAJIN3»

4.1. CTpyKTypa JTUCHUILIMHBI (MOAYJISA)

OO61mas TpyA0eMKOCTh AUCLIUILINHBI COCTABISAET 5 3aueTHbIX enuuull, 180 uac.

Taoauna 4.1.

Bup yueOHoii padoThl Bcero 3
4acoB cemecTp

OO61as TpyA0eMKOCTh TUCIUTUTMHBI 180 180
AyIUTOpHBIE 3aHATHUS 64 64
Jlexuun 32 32
naboparopusle 3austus  (JI3) 32 32
CamocrosrenbHas pabota ctyaeHToB (CPC) 89 89
Kontposnb 27 27

COJAEPKAHUE JTUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJIEMMNYECKHUX WX ACTPOHOMHNYECKHUX YACOB 1 BUZIOB YYEBHbBIX

3AHATHUI
Tadauua 4.2.
Buabi yueOHoli padorsl, ®opMbl TEKYLIEro
Paznen BKJII0Yas KOHTPOJIA

Ne JAucuunimHbl CaMOCTOSITEJIbHYIO PadoTy ycrneBaeMocTH (no
n/ = CTYCHTOB U Hedenam cemecmpa)
n g TPYA0EMKOCTb (B 4acax) dopma

3 NMPOMEKYTOYHOH

© aTTecTanuu (no

cemecmpam)

nekuus | npakt. | Cam.p.

1. Bseaenue 3 2 2 2

cobeceoBanue




(OCHOBHBIE TIOHATHUSI 3
2. M 3aKOHBI XMMUYeE- 6 6 2 cobecenoBanue
CKOU KUHETUKH
Kunernuecknii apamms | 3
CobecenoBanue
3. | MPOCTBIX H CIOKHBIX 6 6 2 .
. TECTOBBIH KOHTPOJIb
peakuui
4, | llemHble peakuu 3 6 6 2 KOJUIOKBUYM
Teopun XUMHYECKOM | 3
S. p 4 4 3 KOJJIOKBUYM
KAHETUKHU
DOTOXUMUYECKUE 3
6 4 4 3
peaxuu.
7 Karamus 3 4 4 3 CobecenoBanue
' TECTOBBIN KOHTPOJIb
HUroro: 32 32 17

4.2. ConepxaHue U CHUIIHHBI

B pasmene 4.2. mporpammbl y4uyeOHOW MUCHMIUIMHBI «XUMHYECKasl JAMHAMHUKA 3JEMEHTapPHBIX
MPOIIECCOB, KaTaJu3» TMPUBOJATCA KpAaTKWE AaHHOTAIIMM CTPYKTYPHBIX €AMHHI] MaTepuasa
mucuurmuHbel. CofepkaHue AUCIHUIUIMHBI CTPYKTYPUPYETCS MO paszjeiiaM, TeMaM HJIH MOAYJISAM M
pacKpbIBae€TCsl B aHHOTAIUAX paboyeil mporpamMmsbl € JIOCTATOYHOW MOJHOTOW, YTOOBI OOy4aromuecs
MOTJIM U3y4aTh MaTepHall CAaMOCTOSTENIbHO, ONMUPASICh HA IPOrpaMmy.

TeMmbl yueOHBIX 3aHATHH (0011as1 TPYI0EMKOCTh Y4eOHOH I CHUNIMHBI —b5 3aYeTHBIX eIMHUIL

Tabauya 4.3.

Paznes, Tema Coaepsxanue nporpaMmMbl y4eOHON AU CHUIIMHBI

Pazpen 1. BBEJIEHUE
XuUMHYECKask KUHETHKA - HAyKa O CKOPOCTAX U MEXAaHU3MAaX XUMMUYECKUX PEaKIUN.

HecooTBeTcTBHE MEXaHM3MOB peaKIUd M HUX CTEXHOMETPUUYECKUX YpaBHEHH.
Mexanusm paznoxenus N2O, N,Os, cuareza HBr u HI.

Pazpnen 2. OCHOBHBIE MIOHATUSA U BAKOHBI XUMHNYECKOW KUHETUKMN.
Tema 1. OCHOBHBIE MOHATUA W 3aKOHBI XMMHUYECKON KUHETHKH. OmnpeneneHue

CKOpPOCTH XHUMH4YECKOW peaknuu. Kunernueckue KpuBble. KuHeTnueckue
ypaBHeHUsA. OnpeneneHne KOHCTAaHTBI CKOPOCTH M TOpsAKa peakiuu. Peakium
MEPEMEHHOTO TIOpsAKAa W W3MEHEHHE TIOpsAJKA B XOJI€ PEAKIUM Ha TPUMEPE
peakiu oopazoBanusi HBr. MonekynsipHOCTh 371eMEHTapHBIX PEaKIIUA.

Tema 2. Kunetnueckuii 3aKOH JEHCTBUS Macc U 00JacTh €r0 MPUMEHHUMOCTH.
CocraBneHue KMHETHMYECKUX YPaBHEHHM /JJii M3BECTHOTO MEXaHW3Ma pEaKIIMH.
[Tpsimast u oOpaTHast 3a/la4ll XUMUYECKOW KUHETUKU. 3aBHUCHMOCTh KOHCTAHTBI
CKOpOCTM OT TeMmIeparypsl. YpaBHeHHe AppeHuyca. “OddextuBHas” U
“UCTUHHASA SHEPIUH AKTUBALIUH.




Pa3znea 3.

KWHETUYECKHWI AHAJIN3 MPOCTBIX U CJOXKHBIX PEAKIIUMN.

Tema 1. HeoOpaTtumple peakuuu IEPBOrO, BTOPOTO M TPETHETO IMOPSAKOB.
Omnpenenenne KOHCTaHT CKOPOCTH W3 ONBITHBIX JaHHBIX. METonbl OIpeneneHus
MOPsIIKA PEAKLUU U BUJIAa KHHETUYECKOTO YPaBHEHHS.

Tema 2. Cinoxubie peakuuu. [[pUHIKN HE3aBUCHMOCTH AJIEMEHTAPHBIX CTaJUU.
Metoap!l cocTaBlieHUs] KHHETUYECKHX ypaBHeHUH. OOpaTuMble peakluu NepBOTo
nopsiaka.  OnpeneneHue 3IEMEHTapHbIX KOHCTAHT M3  OMNBITHBIX JaHHBIX.
[TapamnensHble peakuuu. IlocnenoBarenbHble peakuuyM Ha MpUMEpPE JABYX
HEOOpaTUMBIX peakluii mepBoro mnopsjaka. KuHernueckue KpUBbIE HAKOIUICHUS
OTJIEJIbHBIX IPOAYKTOB.

Tema 3. Kunernueckuii aHanus3 MmpoLEcCOB, MPOTEKAIOUIUX uyepe3 oOpa3oBaHUE
MIPOMEKYTOUHBIX MPOAyKTOB. [IpuHumn kBasucraunoHapHoctu boaenmreiiHa u
00JacTh €ro NPUMEHUMOCTH.

Pa3zneua 4.

LEMHBIE PEAKLIUHA

Tema 1. DnemeHTapHbBIE POLIECCHI BO3HUKHOBEHUS, IPOJODKEHUS, Pa3BETBICHUS
u oOpsiBa wnemneil. JlnuHa wenu. PasnuuHble MeTOABl pacueTa CKOPOCTHU
HEPA3BETBJIICHHBIX LENHBIX peakuui. [IpumeHeHne MeToja CTalMOHAPHOCTH IS
COCTABJICHHUsI KMHETHYECKHX YPaBHECHUN HEPA3BETBJIICHHBIX LEMHBIX PEAKIUI Ha
npumepe oopasosanus HBT.

Tema 2 Pa3BerBieHHble MeNHBIE peakuud. KuHeTndyeckne 0COOEHHOCTH
Pa3BETBICHHBIX LENHBIX peakuuii. [IpenenbHble SBIEHUS B Pa3BETBICHHBIX
LEMHBIX pPEAKUUAX Ha IpPUMEpe peakuuu OKHUCIeHus Bojopona. Ilomyoctpos
BocruiaMeHeHus. llepnon nHyKuu. 3aBUCHMOCTh CKOPOCTH PEAKLIUU HA HUKHEM
Ipezesie BOCIUIAMEHEHHMS OT JUaMeTpa COoCyla U IPUPOIBI €ro IOBEPXHOCTH.
IIpuMeHeHre MeTona KBa3UCTALMOHAPHBIX KOHLIEHTPALMM Ul ONUCaHUS
NPEACIBHBIX SBIECHUM B OKPECTHOCTAX IIEPBOIO M  BTOPOIO  IPEIENIOB
BOCIUIaMEHEeHUsA. TeIuIoBOM B3pbIB U YCIIOBHUS BOCIIJIAMEHEHUsS Ha TPETbEM
penene.

Paznen 5

TEOPUHN XUMHWYECKON KWHETHKH




Tema 1. Teopusi coymapeHuii. Ympyrue, HEyIpyrue, XUMHUYECKUE COYIapEHUS.
OO01Iee 4YWUCIO CTONKHOBeHWN. MHoxurtens boapimvana. Ywncio axTUBHBIX
ctonkHOoBeHUN. Crepuueckuii ¢akrtop. Teopernmueckuii pacueT KOHCTAHTHI
CKOpOCTH OuMonekyiasipHol peakiuu. [IpumeHeHwe Teopuu coydapeHUd K
OUMOJIEKYJISIPHBIM ~ peakiusiM. Teopuss coOyAapeHHuil B  NPUMEHEHHH K
MOHOMOJIEKYJISIpHBIM  peakuusM. Cxema JIMHIeMaHa M €€ COIIOCTaBIIEHUE C
ONBITHBIMU JaHHBIMU. [lpuumHbl HeTowHOCTH cxembl Jlunnemana. [llonpasku
Xunwenveyoa u Kaccens. Ilonamue o meopuu PPKM.

Tema 2 DneMeHTapHbIC aKThl XUMUYECKUX PEAKLUI 1 (PU3NIECKUIT CMBICT SHEPTUU
AkTUBaUMK. [IOBEpXHOCTh MOTEHUHMAIBHOW HSHEPTUM JUISl B3aUMOJCUCTBUS TpPEX
aToMoB Boaopoaa. ComocTaBlieHHE pe3yabTaTOB MPUOIMKEHHBIX M TOYHBIX
pacueToB MOBEPXHOCTU MOTEHIUATBHON SHEPTUH JIJIs1 ’TOU CUCTEMBI.

Tema 3 Teopus epexoaHOro COCTOSHUA (AKTHBUPOBAHHOTO KomIuiekca). CBoiicTBa
AKTUBUPOBAHHOTO KOMIUIEKca. CTaTHCTHMYECKUH pacueT KOHCTAHTBI CKOPOCTH.
OCHOBHbBIE [OMYIICHHUS TEOPUM AKTUBUPOBAHHOTO KOMIUIEKCa M OO0JIaCTh €ro
MPUMEHUMOCTH. TPaHCMUCCUOHHBIN KO3(DPHUIIMEHT.

Tema 4 TepmoauHaMHUECKHUI AacleKT TEOPUU AKTHBUPOBAHHOTO KOMILIEKCA.
OHtponus aktuBauuu. COOTHOIIEHHS MEXAY OINBITHOW WM UCTUHHOM BHEprueut
aktuBanuu. OOBACHEHHE  “NOBBINICHHBIX M “3aHIDKCHHBIX ~ 3HAUYCHUM
PEIPKCIIOHEHIIMATIBHOTO MHOXKHUTETIS.

Tema 5 bumonexynspHble peakuuu. Teopuss aKTUBUPOBAaHHOI'O KOMILIEKCA B
OPUMEHEHUH K OHMOJIEKYJIIpHBIM peakUMsM pa3jinyHoro Tumna. Teopus
coylapeHul B MPUMEHEHMHM K OMMOJEKYJIspHbIM peakuusMm. ComocraBieHHe
PE3yNIbTATOB TEOPUN COYJAPEHHUI U TEOPUN aKTUBHUPOBAHHOTO KOMILIEKCA.

Tema 6. TpumonexkynspHble peakiuu. [I[puMeHEeHHE TEOpHUH AKTHBUPOBAHHOTO
KOMILJIEKCA JUIsl OMCAHUsl TPUMOJIEKYIISIPHBIX PEaKIUil ¢ y4acTUEM OKCHJA a30Ta.
Teopus coymapeHMil B NPUMEHEHUHM K TPUMOJIEKYISPHBIM  PEAKLHUSAM.
ComnocTaBiieHHE Pe3yIbTaTOB 00EUX TEOPHH.

Pasnen 6.

OOXUMNYECKHE PEAKLINU

Tema 1. Dnementapubie GOTOXUMUYECKHE MPoLIecChl. DOTOXUMUYECKHUE aKTUBHBIE
YaCTUIIBI. DKCUMEPBI, SKCUIIJIEKCHI U UX CBOMCTBa. M3MeHeHHe (DU3HUECKUX H
XUMHYECKHX CBOMCTB MOJIEKYJ TPU DIEKTPOHHOM BO30YyxaAeHHHU. KBaHTOBBIi
BBIXO/A. 3aKOH (POTOXMMHYECKON SKBUBAICHTHOCTH OWHIITeHHA. OmnpenencHue
KMHETUYECKUX TOCTOSIHHBIX (DOTOXMMHUYECKUX PEAKIMl METOJOM CTAallMOHAPHBIX
KOHIIEHTpaIUi.

Pazgen 7.

KATAJIN3




Tema 1. Onpenenenue katanuza. OOMe MPUHIUIIBI KaTtanu3a. Poib kaTanu3a B
XxuMuU. OCHOBHBIE NPOMBIIUICHHbIE KaTalUTHYeCKue mpoueccel. IIpumepst
MEXaHU3MOB KaTaIUTHYECKUX IPOLECCOB.

Tema 2. I'omorennsiii katanu3. KuciotHo-ocHOBHOHM katanu3. Knaccuduxarus
peakUMii KHUCIOTHO-OCHOBHOro Tumna. KuHeTMka © MexaHu3M peakuuu
cnenn(uIecKoro KMCIoTHOro karanuza. dyHkuuu kucnotHoctu ['ammera m ux
UCIIOJIb30BAHUE JUIA  BBIYMCICHHUS CKOPOCTM PEaKUMM W KUHETUYECKHUX
NOCTOSAHHBIX. KHHETHKAa M MEXaHM3M peakIui OOIIEero KUCIOTHOTO KaTaju3a.
Tema 3. VYpaBHenue bpeHcTena u €ro WCIONB30BAaHHE B KUHETUKE
KAaTAJIMTUYECKUX peakiui. KoppeisioHHbIe ypaBHEHUs I SJHEPIUi aKTUBALUU
U TEIIOT peakiuil. YpaBHeHHMe CeMeHOBa B KMHETUKE PAJUKAIbHBIX pPEaKLUM.
Cneuuduueckuidt ©  oOmMII  OCHOBHOWM  KaTanu3, HYKICOUIbHBIA U
AMEeKTPOPUIBHBINA KaTaIu3.

Tema 4. Kartanu3 KOMIUIEKCHBIMH COCIUHEHHUSMHU TEPEXOIHBIX METAIJIOB.
['oMorenHsle  peakuMy TUAPUPOBAHUS, UX KHUHETUKA U  MEXaHU3MBI.
Karanutnueckoe oKkuciIeHne 3TUIeHa KOMIIEKCHBIMY COEIMHEHUAMH MaJIausl.
Tema 5. @epmenTatuBHbIi Katanu3. Oowue céedeHUs 0 KUHemuKe U MexaHusmax
Gepmenmamusnvix peaxyuti. llpyuMeHeHHWe NPUHLKIA CTAMOHAPHOCTU IS
BBIYMCJICHUS] HAYaJbHOM CKOPOCTH TOMOIE€HHOW KaTaJUTUYECKOM peakiuu ¢
y4acTHEM OJJHOTO peareHTa. YpaBHeHHe Muxasmuca — MenTaH. Ornpenenenue
KHHETHYECKUX MMOCTOSHHBIX 3TOTO YPAaBHEHUSI U3 OTBITHBIX JIAHHBIX.

Tema 6. I'ereporennniii ananu3. OnpeneneHue CKOPOCTU T'€TEPOreHHOU
KaTaIUTUYECKON peakluu. YJenbHas MW aTOMHAasg AaKTUBHOCTb. SIBIIeHHE
OTPABJICHUS KAaTaau3aTopoB. AKTUBHOCTh U CEJIEKTUBHOCTh KaTaau3aTopoB. Poib
afacopOlMKM B KUHETHKE TETePOTeHHBIX KaTATUTUYECKUX peakiuil. DHeprus
aKTHBallMM  KaTAJIMTUYECKUX  peakuuid. HeogHOpoaHOCTh  MOBEPXHOCTH
Karanu3aTopoB. HaHeceHHBIE KaTanu3aTOPBHI.

Tema 7 Metassl kKak KaTaauzatopbl. Teopust MyabTuiuieToB bananauna. [puHumn
TreOMETPUYECKOr0 W HHEPreTHUecKoro cooTBeTcTBUsA. OOnacTh NPUMEHEHUS
Teopun MyibTUIIETOB. HaHeceHHble Karamu3aTtopel. Teopus — aKmueHwix
ancamonel Kobosesa.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'MA
B nponiecce 00yueHus HCIOIB3YIOTCS TPAAUITHOHHBIC 00pa30BaTEIbHBIE TEXHOIOTHU (JICKITUH,
CEeMHHAapBI, IPaKTUUYECKHe paboThl) M AKTUBHBIE MHHOBAIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHU:
1. Cemunap B IMANOrOBOM pPEXHME MPHUMEHSETCS B OCHOBHOM MpPHU OOCYXJIEHUHU BBICTYIUICHUH
MarucTpaHTOB C JokJIagaMu (pedepatamu)
2. 'pynmoBoii pa30op pe3yabTaToB KOHTPOJIBHBIX padOT
3. Berpeun ¢ coTpyaHMKaMH W PYKOBOJHUTEISIMH TPOMUIBHBIX J1a0opaTopuil ¥ TPEANPHITHN -
NOTEHIMATIBHBIMU pab0TOAATENISIMU BBIITYCKHUKOB.
B menoM mpu u3ydyeHMHM Kypca akTHBHBIE M MHTEPAKTHBHBIC ()OPMBI NMPOBEIACHUS 3aHATUN

cocTaBisItOT He MeHee 30% ayIuTOpHBIX 3aHATHM.



4. AKTHBHbIe U MHTEPAKTHBHbIe (GOPMbI NMPOBeAeHUsS] Y4eOHbIX 3aHATHI MO AUCHHUILUIAHE
«HayuyHble OCHOBBI IPOMBILIEHHOTO KaTAJIN3a)
Tabauuya 5.1.
Ne Ceme- | Tema nporpamMMbl TUCHHILTHAHBI IIpumensiembie Kou-Bo
cTp TEXHOJIOTUH ayauT.4yacoB
1 3 Beenenne HNuTepakTuBHAS JEKIHS. 4
2 3 OCHOBHBIE TIOHATHUS U 3aKOHBI XUMHUYECKOU Jlexiusi ¢ mpe3eHTanuei 3
KHHETHKI
3. 3 Kunerndeckuid aHanus NpOCTHIX M CIOKHBIX | JleKuud ¢ HpegeHTaHHeﬁ 5
peakuui
4, 3 LlemHbIe peakuuu Jleknus ¢ npe3eHTauuen 5
5. 3 Teopun XUMUYECKOW KHHETHKH Jlekuus ¢ mpe3eHTanuei 6
0. 3 DOTOXMMHYECKUE PEAKIIUH Jleknusa ¢ npe3eHTanuen 3
7. 3 Karanus Jlekius ¢ mpe3eHTaIueit 3
6. YueOHO-MeTOHYECKOe oOfOecrieyeHHe CAMOCTOSITeJIbHOH  PpadoThl  MArMCTPAaHTOB.

OlleHO'—leIe CpeacTBa AJisl TEKYIIEro KOHTPOJIA yClI€eBaeMOCTH, HpOMe)KyTO'—lHOﬁ arrecranmmum 1mo
HTOramM OCBOCHHUSA NUCHUIIJINHBI.

6.1. Ilnan camocTosITeIbHON PAad0THI MATHCTPAHTOB

Tabnuya 6.1.

Ne HaumenoBanue paznena
(TeMbI) TMCHMTIJIHHBI

Buja camocrosiTesib-
HOIi padoThI

3aganune

Pexomen-
yemasi
JuTeparypa

Koamn-
YecTBO
9acoB

1. Baenenne

CobecenoBanne

Mexaamsm  paznoxeHus N0,

N,Os, cunresza HBr u HI.

1,2

2. OCHOBHBIE MOHATHS U
3aKOHBI XUMHYECKOMN
KHUHETUKHU

CobecenoBanne

Kunernueckue kpusble. Kunernu-
eckue ypaBHeHusd. OrmnpeneneHue
KOHCTaHTBbl CKOPOCTHM M TNOpsIKa
peakuuu. Peakuuu nepemMeHHOro
MOpsI/IKa W M3MEHEHHUE TOopsaKa B
XO/JIe PEeaKINK Ha IPUMEPE PEeaKINu
o0pa3oBaHUs HBr. Mornexky-
JISPHOCTH DJIEMEHTAPHBIX PEaKIInH.

1,2

16

3. |Kunernueckuit

aHaJIn3
IMPOCTHIX U CJIOKHBIX peakum‘/'l

CobecenoBanne

Kunernyeckuit aHanu3 NpoLECCOB,
MPOTEKAMOIINUX Yepe3 O00pa3oBaHUE
MIPOMEXYTOUHBIX MPOIYKTOB,
punnun KBa3UCTAllMOHAPHOCTY|
Bopenmreiina u  obmacte  ero
MIPUMEHUMOCTH.

1,2

16

4. |llenHble peakuuu

CobecenoBanue

IIpumeHneHnne MeToma KBasHucTa-
LUOHAPHBIX KOHLEHTpauuil ams
ONUCAaHMs TPEJENbHBIX SBICHUN B
OKPECTHOCTSAX IIEPBOIO U BTOPOIO
IIPENEIIOB BOCIUIAMEHEHUSI.
TennoBoll  B3pbIB M yCJIOBUSA
BOCIIAMEHEHHUS Ha TPETbEM
mpenene

1,2

16




5. |[Teopun xumuueckoii | CobecenoBanue Teopus coynapeHuil B IpHUMEHeE] 3 16
KUHETUKHU OJIEKYIISIPHBIM peaKLusIM.
MaHa U €€ COINOCTaBJICHHE C OIBI
Mu.  [lpuamHBI  HETOYHOCTH
MaHa. [lonpasku Xunwenveyoa u Kg
tue o meopuu PPKM.
TepMOOUHAMMYECKUN ~ ACHEKT 1
TPOBAHHOTO KOMILJIEKCa. OH1
. COOTHOIIEGHHST MEXAY OIBIT

6. |DoToxumuueckue peakuu CobecenoBanue 3akoH (hOTOXUMHUYECKO 45,6 16
SKBMBAJICHTHOCTH ~JWHIITEHHA.
Omnpenenenue KUHETHYECKHX
MTOCTOSTHHBIX (hoTOXUMUYECKUX
peaxImii METOJAOM CTalMOHAPHBIX
KOHILICHTpALHil.

7. |Karamus TECTBI Karanutuyeckoe  OKHCIIEHHE D1 45,6 16
CKCHBIMH COCAMHEHHUAMH NaJIazvs.
@DepMEHTaTUBHBI  KaTalu3. (
M1 O KHHETHKE M  MeEXaH
HTaTUBHBIX peakuui. [Ipume
MIa CTAMOHAPHOCTH JUI BBIYHC
HOM CKOPOCTH TOMOT|
ITHYECKOM pPEaKLUUM C YYacTHEM (
Ta. YpaBHeHue Muxasmuca — M
JICHUE KUHETHYECKUX MOCTOSHHBIX
PHHS M3 ONBITHBIX JIaHHBIX.

6.2. MeTonnueckue yKa3aHHusl 110 OPraHU3alM CAMOCTOSATEIbHOI pa0oThl MATHCTPAHTOB

Y4eOHbIM M1aHOM HamnpaBiaeHust moaArotoBku 04.04.01. Xumus mo qucHUIUIUHE «XUMUYEcKas
JTUHAMUKA JJIEMEHTAPHBIX MPOIECCOB, KaTalW3)» MPEeIyCMaTpPUBAETCS CaMOCTOsITEIbHAs padoTa
MarucTpaHTa, KOTOpas BBINMOJTHSAETCS CICAYIOIMIUMH BHIAMH CaMOCTOSITENIBHOM pabOTHI:
HaIMCaHUE KOHTPOJIHHOU pabOTHI MO TUCHIUIUINHE, C/1ada KOJUIOKBUYMA.

6.2.1. Meroanueckne peKOMEHIAIMH MO0 MOATOTOBKE U ¢1a4e KOVIOKBHYMa

KosutokBuyM (B mepeBojie ¢ JIATHHCKOTO «Oecena, pa3roBop») — (opma TEKYIEro KOHTPOJS
3HAHUN CTYIEHTOB, KOTOpas MPOBOAMUTCA B BUIE coOeCeOBAaHMM MPEINOJaBaTeisi U MarucTpaHTa o
CaMOCTOSTENIHO TTOATOTOBJIICHHOW MaruCTpaHTOM TEME.

OH mpuMeHsieTcs 17 MPOBEPKH 3HAHHWM MO OMpeeTeHHOMY pa3aeny (Wi oObeMHOW Teme) U
MIPUHSATHS PEIICHUS O TOM, MOXKHO JIM TIEPEXOJIUTh K U3YUECHUI0 HOBOTO Marepuaia. KomtokBuym —
3TO0 Oecea ¢ MaruCTpaHTaMHU, IIENIbI0 KOTOPOM SIBISIETCS BBISBICHHE YPOBHS OBIAICHHS HOBBIMH
3HaHUSMU. B oTiimume oT ceMuHapa riiaBHOE Ha KOJUIOKBHYME — 3TO TIPOBEpPKa 3HAHUU C TEIBI0 UX
CUCTeMAaTHU3aIIHH.

Heabo koJOKBUYMa siBIseTcs (oOpMUpOBaHWME Yy MarucTpaHTa HAaBBIKOB —aHAIA3a
TEOPETUYECKHUX MPOOJIEM Ha OCHOBE CAMOCTOSTEIHLHOTO U3YYCHUS YUeOHOU U HAYYHOUW TUTEPATypPHI.

Ha xo/mokBryM BBIHOCATCSI KpYITHBIE, TIPOOJIEMHBIE, HEPEKO CIIOPHBIE TEOPETUUECKHIE BOMIPOCHI.
KomnmokBuymM MOXET MPOBOJUTHCS IO BOMpocaM, OOCYKIaBIIMMCS Ha ceMuHapax. KoHKpeTHbIe
BOIIPOCHI ISl KOJJIOKBHYMa MAarucTpaHTaM HE COOOIIAITCs, OJHAKO 3apaHee (OpMYITUPYIOTCS
npenogaBateneM. IIpeanonaraemelii o0beM OTBeTa HE JOHKEH OBITH OonbmiuMm (mpumepHo 1,5-2
MUHYTBHI ), YTOOBI TTPETIOAABATEIH MOT YCIIETh OIMIPOCHTH BCEX MaruCTPaHTOB.

Ot marucTpanra Tpedyercs:

e BIQJICHHUE M3YyYEHHBIM B XOJ€ Yyd4eOHOro rmpolecca MaTepuajoM, OTHOCAUIMMCS K

paccmarpuBaeMoii npobieme;

e HaJIM4Ke COOCTBEHHOTO MHEHHUS 0 00CYK/1aeMbIM BOIIPOCAM M YMEHUE €r0 apryMEHTHPOBATh.



KomnokBuym — 3T0 HE TOIBKO (hOopMa KOHTPOJIIS, HO U METOJ YIITyOJIeHHs, 3aKpEIUICHHUS 3HAHUHT
MarucTpaHTOB, TaK Kak B XOJ€ coOecel0BaHUs IMPEIoJaBaTeib Pa3bsCHSAET CIOXKHBIE BOIPOCHI,
BO3HHUKAIOIIINE y CTYJIEHTA B MPOLIECCE N3YUEHUSI JAHHOTO HCTOYHUKA.

3anaya KOJUIOKBHYMa JOOHUTHCS TIYOOKOrO HM3ydeHHUss OTOOpaHHOro marepualia, npoOyauTh y
MarucTpaHTa CTPEMJICHUE K YTEHUIO JOTIOJIHUTEIbHON SKOHOMUYECKON JTUTEPATYPBHI.

IloaroroBka Kk NpoBeeHNIO0 KOJJIOKBHYMA.

[ToaroroBka K KOJUIOKBUYMY IPEAINOIATraeT HECKOJIbKO 3TAIIOB!

1. [ToaroroBka K KOJUJIOKBUYMY HAUMHAETCSA C YCTAHOBOYHOM KOHCYJIbTAIMM MpENnojiaBaTes, Ha
KOTOPOH OH Pa3zbsCHSET Pa3BEPHYTYIO TEMATUKY MPOOJIEMBI, PEKOMEHIYET JTUTEPATypy AJIS U3YU4eHUS
1 00BSICHSIET MPOLIEIypy MPOBEACHUS KOJNIOKBUYMA.

2. Kak npaBuiio, Ha CaMOCTOSITEIbHYIO MMOJTOTOBKY K KOJUIOKBUYMY MarucTpaHTy oTBoautcs 3—4
negenu. [logroroBka BkIItOYaeT B ce0s M3y4YEHHE PEKOMEHJOBAaHHOW JUTEpaTyphl U (MO YKa3aHHUIO
MpenoiaBaTelis) KOHCIIEKTUPOBAHUE BAXKHEHIITNX UCTOYHUKOB.

3. KomnokBuyM mpoBoautTcs B (opmMe HHAMBHIYaTbHOM Oecelnbl MpernojaBaTelis C KaKIbIM
MarucTpaHTOM WK Oeceibl B HEOOIbIIUX Tpynnax (3—5 4enoBek).

4. TlpenonaBatenb 3a/1a€T HECKOJIBKO KPAaTKUX KOHKPETHBIX BOIPOCOB, MO3BOJISIONIUX BBIICHUTH
CTCTICHb TOOPOCOBECTHOCTH Pa0OTHI C JTUTEPATYPOid, KOHTPOJIMPYET KOHCTEKT. [lanee 6omnee moapoObHO
oOcykaaeTcst Kakas-nmu0o cTOpoHa MPOOIEMbI, UTO MO3BOJISET OLEHUTh YPOBEHb TOHUMAaHHSL.

6. Ilo uToram KOJUIOKBMYMa BBICTaBIsieTcs nupdepeHnrpoBaHHAas OLEHKA, UMEIOIast OOJIBIION
yIleJIbHBINA BEC B ONPEACTICHUH TEKYIIEH YCIIeBaeMOCTH MarucTpaHTa.

Oco0eHHOCTH ¥ MOPSIAOK CAA4YU KOJUIOKBHYMA. MarucTpaHT MOET ce0sl CUMTaTh TOTOBBIM K
claye KOJUIOKBHYMa IO H30paHHOW paboTe, KOrja y HEro ecTb MM JIMYHO COCTaBICHHBIM H
00pabOTaHHBIN KOHCIEKT CIaBaeMON PabOThI, OH 3HAET CTPYKTYPY pabOTHI B ILIEJOM, COAEp KaHUE
paboThI B 1IENIOM WJIM OTIIEIbHBIX €€ pa3ieNioB (IJ1aB); yMEET PacKpPhITh paccMaTpuBaeMble MPOOIEMBI
M BBICKa3aTh CBO€ OTHOIICHHE K MPOYUTAHHOMY M CBOM COMHEHHUS, a TaKKe 3HAET, KaKk yOeauTh
MpernojaBaTesis B IPaBOTE CBOUX CYXICHUU.

[IpoBeneHne KOIOKBUYMa TIO3BOJIIET MAruCTpaHTy MPUOOPECTH OMBIT  paOOThl  HaJ
MEPBOUCTOYHUKAMH, YTO B JaIbHEUIIIEM MOMOXET ¢ MEHbBIIMMHU 3aTpaTaMd BpPEMEHU padoTaTh Hajl
JUTEPaATypOU MO KypCOBOM pabOTe U MPHU MOATOTOBKE K 3a4ETy

6.3. Texkymmii KOHTPOJIb NPOBOJUTCS CUCTEMATUYECKH B Yachl ayAUTOPHBIX 3aHATUN WM BO
BpeMsl ayIUTOPHON CaMOCTOSTENbHOW paboThl oOydaronuxcs. PyOesxHbI KOHTPOJIb MPOBOJUTCS C
MIOMOUIBI0  OTJAEIbHO  pa3pabOTaHHBIX OLEHOYHBIX cpeacTB. [IpoMexyTOuHBII  KOHTPOJIb
OpPraHU30BBIBAETCS HA OCHOBE CYMMHUPOBAHMS JJAHHBIX TEKYIIETO U pyOeKHOTO KOHTPOJIS

Kpurepun oneHkyn npoMe;KyTO4HOM aTTecTanum B popme IK3aMeHa

Tabauua 6.3.

Onenka XapakrepucTuka TpeOOBaHMH K pe3yJbTaraM arrectanuum B ¢opme
IK3aMeHa

«OTIn4HO» Teoperuueckoe cojliepkaHHE Kypca OCBOEHO TMOJHOCThIO 0e3 mpo0ernos,

CUCTEMHO U TIJIyOOKO, HEOOXOJUMbIe TMPAKTUYECKHE HAaBBIKM pPaOOTHI C
OCBOCHHBIM MaTepHajoM C(QOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE paboueit
y4eOHOM TTporpamMMoil yueOHbIC 3a/IaHHs BHITIOJHEHBI 0€3yNpeyHo, Ka4eCTBO UX
BBINOJIHEHHSI OIIEHEHO YHCIIOM 0aJlyIoB, OJIM3KUM K MaKCUMYMY.

«Xopomio» Teopernueckoe coJepkaHHE Kypca OCBOEHO B IeinoM 0e3 mpoOenos,
HEOOXO/MMbIE MPAKTUUYECKUE HABBIKM pabOTBHl ¢ OCBOCHHBIM MaTepHallOM B
OCHOBHOM C(OpPMHUPOBAHBI, NMPEAYCMOTpEHHbIE padouell yueOHOW MporpaMMoit
yueOHble 3aJaHMs BBIMOJIHEHBl C OTACIBHBIMH HETOYHOCTSIMH, KadeCTBO
BBIIIOJIHEHUST OONBINMHCTBA 3aJaHHUM OICGHEHO YMCIOM OaljioB, OJHM3KHM K
MaKCHMyMY.




«Y noenetBop | Teopernueckoe cofep’kaHre Kypca OCBOSGHO OOJBIIEH 4acThio, HO TIPOOEIBl HE
UTEJIBHO» HOCSIT CYIIECTBEHHOI'O XapaKTepa, HE00X0UMbIE IPAKTUUECKUE HABBIKK PabOThI
C OCBOCHHBIM MaTe€pHaJIOM B OCHOBHOM C(OPMHPOBAHbI, OOJBIIMHCTBO
NPEIYyCMOTPEHHBIX pabodell  y4eOHOW mporpaMMoil  y4eOHBIX  3aJaHui
BBINOJIHEHBI, OT/I€IbHbIE U3 BHINOJIHEHHBIX 3aJaHUH COJIepKAT OLIHOKH.
«HeynosnetB | Teopernyeckoe conep’kaHHe Kypca OCBOEHO YAaCTHYHO, HEOOXOAWMBIE HABBIKU
OpPUTEIBHO» | paboThl He CGOpPMHUPOBaHbI WM CGHOPMHUPOBAHBI OTAEIbHBIE M3 HUX,
OOJIBIIMHCTBO TPEIYCMOTPEHHBIX paboueil ydeOHOH mporpaMMmoil y4eOHBIX
3aJJaHU{ HE BBIIIOJHEHO JIMOO BBINOJIHEHO C IPyObIMM OIIMOKaMM, KauecTBO UX
BBITOJIHEHHSI OIICHEHO YHCIIOM 0aiioB, OJM3KUM K MUHIMYMY.

6.3.1. Texymmii ¥ UTOrOBbIii KOHTPOJIb YCIIEBAEMOCTH MPOBOAMTCS B (pOpMe KOJUIOKBHYMOB.

Ilpumepnuie onpocel 011 cobecedosanus
Bapuanm 1

1. Ckopocts xummyeckod peakuuu. KuHeTnueckue ypaBHEHHS DSJIEMEHTAPHBIX XMMHUYECKHUX

peakuui, 3aK0H JEHCTBYIOIIUX MaccC.

2. MoneKynsipHOCTb, NMOPSIOK M KOHCTaHTAa CKOPOCTH pEakLUd, ypaBHEHUE AppeHuyca, SHEpIUs

aKTHBAallMM W INPEIIKCIOHCHIMAIBHBIA MHOXWTENIb. BiMsgHMe Temneparypsl Ha CKOpPOCThb

XUMHYECKHUX PEAKIIHM.

3. CBs13b TEpPMOAMHAMUKYN U KMHETUKU. | paHUIbI IPUMEHEHUS ypaBHEHUSI AppeHuyca.

4. OnbITHAsE SHEPrUs aKTUBALIUA U €€ ONIPENIEIICHUE HA OCHOBE DKCIIEPUMEHTAJIBHBIX JJAHHBIX.

5. Teopust aKkTUBHBIX CTOJIKHOBEHMH B rase. Uucio akTUBHBIX CTOJIKHOBEHUM.

6. Teopus axkTMBMpPOBaHHOro Komiuiekca. [loBepXHOCTb mNOTeHUUaNbHOM sHepruu. CBoiicTBa

AKTHUBHOT'O KOMIUIEKCA.

7. CpaBHEHUE TeOpUN aKTHBHBIX CTOJIKHOBEHHMH M aKTHBHPOBAHHOTO KOMILIEKCAa Uil OMMOJIEKY-

JIIPHBIX PEaKIHM.

8.0mnpenenenue karanusa. Bunabel katanusa. OCHOBHBIE 3Tallbl Pa3BUTHUS NPEICTABICHUN O KaTalu3e.

Karaimmrnueckue nponeccel B npupoae. MexaHu3M KaTaIUTHYECKON pEeaKIuH, KaTaTUTUIECKUN UKL

9. AKTHBHOCTb U CTAaOMJIBHOCTH KaTaln3aTopoB. [IpoMOTOpEl M KaTamuTHUECKUE SAbI (MHTUOHOPSI).

BimsiHMe kaTanu3aTopoB Ha CEJNEKTUBHOCTh NApAJIENbHBIX, MOCIEAOBATEIbHBIX, MOCIEA0BATEIBHO-

MapajuleIbHbIX U IPYTUX CI0KHBIX PEAKLUN.

10. AncopOrust kKak CTaausi TEeTEPOTCHHO-KAaTAIMTHUECKON peakmuu. [Ipupona aacopOIuOHHOTO

B3auMojieiicTBus. duznueckas afgcopOIus U XeMOCOPOLIHSL.

11. U3orepmbr aacopbOimu. Temiora amcopOuuMu M €€ 3aBUCHUMOCTh OT CTENEHU 3aIlOJIHCHUS

MOBEPXHOCTHU. AJICOPOLIUS MPOCTHIX MOJIEKYJ Ha MTOBEPXHOCTH MEPEXOJHBIX METAILIOB.

12. HeoqHOpPOIHOCTD MOBEPXHOCTU. AZICOPOLIMOHHBIE METOABI U3MEPEHHMSI IOBEPXHOCTH KaTalln3aTopa

U KOHIIEHTPAallMM KaTaIUTUYECKU-aKTUBHBIX LIEHTpoB. K- n Y®-cnexkTpockonus B ajicopOoIvu 1

KaTajuse.

13.KuHeTuka rereporeHHO-KaTaJIuTHYeCKUX peakunid. Mexanusm JlenrMropa-XuHiensBy1a

14. Kunetuka reTeporeHHO-KaTaIUTUYeCKUX peakiuil. Mexanusm Puauna-nn.

15. TIpocTeiimme Tumnsl axcopOunoHHbIX cinoeB (JIanrmiopa, bpyHayspa -Ommera -Tennepa,
OpelHnxa).

16. MynbTumuieTHasi TEOpHUsl TeTEPOreHHOro Karanusa. [IoHATHE O CTPYKTYpPHOH 4YyBCTBUTEILHOCTH

peakuuil. Peaknuu ruapupoBaHHs W THAPOTEHOJIM3a HA CIUIABAX M HAHECEHHBIX KaTalu3aTropax.

Binsamne n1UCcepcHOCTH Ha KaTaJIUTUYECKYH0 aKTUBHOCTD.



Bapuanm 2

1. KucnotHelii U OCHOBHBIM KaTanu3. MexaHHW3M KHCIOTHOIO M OCHOBHOro Karanusza. Komuuect-
BEHHAsl XapaKTEPUCTUKA KUCIOTHO-OCHOBHOTO B3aMMOJECHCTBUs. JKeCcTKkue M MATKHE KUCIOTBI U
ocHoBaHusA. CBepxkucnoTsl. Crenuduyeckuii U 00U KUCIOTHO-OCHOBHBIN KaTanu3. OcoOeHHOCTH
KWUHETUKH U MEXAHU3M.

2.  MerannoKoMIIIEKCHBIM KaTanu3. KaTanutnyecku-akTUBHBIE KOMIUIEKCHI MeTaiioB. IIpumepsl
MEXaHU3MOB PpEaKLMH, KaTaIU3UPYEMbIX KOMIUIEKCAMH METAJJIOB: THUIPUPOBAHHUE, OKHUCIICHHE,
M30MEpHU3aLUs.

3. Tumbl reTeporeHHBIX KaTaau3aTopoB. Meramiel M CIUIaBbl Kak KaranusaTopsl. Koppemsanus
MEXy KaTaIMTUYECKON aKTUBHOCTHIO METAJIOB M CTETIEHBIO yyacTus d- 3JIEKTPOHOB B 00pa3oBaHUU
METANINYECKUX CBA3CH.

4. Meronpl IPUTOTOBJIEHUS T€TEPOr€HHBIX KaTAJIM3aTOPOB: OCAXKJEHUE, MPONUTKA, KPUCTaUIN3aLMs,
30J1b-T€JIb METOJ], MeXaHOXUMHUYeCKHi MeToa. Tepmuueckass oOpaboTka karanu3aropoB. DakTopsl,
OIIpeEISAIONIME TUCIIEPCHOCTh AKTUBHOTO KOMIIOHEHTA.

5. Tlopucrass CTpyKTypa KaTaJu3aTOpOB, CIIOCOObI e€e (OPMHUPOBAHUS U METOMbl HCCIIEIOBAHUS.
Pryrnas nopomerpus. CTeneHb HCIIOJIB30BaHUS IMOBEPXHOCTH IOpP KaTainuzaropa. OnTumalibHas
CTPYKTypa IIOp KaTaJu3aTropa.

6. Katanus oxcujamMu NnepexoJHbIX METaJIOB. DJIEKTPOHHAS TPAKTOBKAa XEMOCOPOLIMM U KaTallu3a Ha
IIOJIyNPOBOJHUKAX. CBA3b KaTAIMTUYECKON aKTUBHOCTH C IOJIOKEHHEM ypoBHS Depmu.

7. D'ereporeHHble KaTalu3aToOpbl KHUCIOTHOW NpUpoabl. Poib OpEeHCTENOBCKUX U JIbIOMCOBCKHMX
KHUCJIOTHBIX LEHTPOB B XEMOCOPOLMM U KaTajJu3e Ha OKCHIaX aJIOMUHUS, KpPEeMHHMS U
AITFOMOCHIIMKATAX.

8. MoauduuupoBaHHble U CMEIIAHHbIE OKCHJIHbIE KaTanu3aTopbl. LleosnTHBIE KaTanu3aTtopsl, CBA3b
UX aKTMBHOCTH C TUIIOM L€OJIMTA, HAJIMYMEM THIPOKCUIIBHBIX TPYII, NMPUPOAOH M KOHLIEHTpauuen
BBEJICHHBIX B LICOJUT HOHOB. MOJIEKYJIIpPHO-CUTOBBIE CBOMCTBA LIEOIMTHBIX KaTaIn3aTOPOB.

9. OOnactTu NPOTEKAaHUS TETEPOTCHHO-KATAIMTUYECKUX pEaKUUid, WX TMPU3HAKU M  METOIbl
9KCIIEPUMEHTAILHOTO ITOATBEPKICHUS.

10. ViccnenoBanne KUHETUKH FE€TEPOr€HHO-KaTATUTHUYECKUX PEAKIMNA B IEPUOANYECKUX, IPOTOYHBIX
Y IPOTOYHO-IUPKYISALUOHHBIX peakTopax, 00paboTKa SKCIIEPUMEHTAIbHBIX JaHHBIX.

11. CrpoeHue NOBEPXHOCTH TBEPJAbIX TE€I W €ro BIUSHHE Ha KaTAJIUTUYECKYIO AaKTUBHOCTD.
CoBpeMEHHBIE METOJIbl HCCIIEIOBAaHUS CTPYKTYpbl M COCTaBa IOBEPXHOCTHOIO CJIOS TBEPABIX TEII.
MeTtob1 Onpeiesie s AIEMEHTHOTO COCTaBa KaTajln3aTopoB, CIEKTPAIbHBIE U XUMUYECKUE METO/IBI.
12. CnexktpasibHble ¥ TU(PPAKLIMOHHbIE METObI iN-Situ B UCCIIEAOBAHUH KATATUTHYECKUX PEAKIIHH.

13. M3oTomHBIC METOIBI B UCCIICOBAHUH MEXaHW3Ma KaTanu3a. KuHeTHuecKnii N30TOMHBIN (P eKT.
N30TOonHO-MeueHHbIe coenHeHNs1. KBaHTOBO-XMMHUYECKHE METO/IbI B KATAIIU3E.

Bapuanm 3

1. Peakiun okucienus. [lonHoe u napuuanbHOe OKUCIeHHE. MeXaHn3M KaTaTuTHYECKOTO OKUCIICHUS
Mapca - Ban Kpesenena.

2. IlonydeHue BOJOpOJa U CHHTE3-Ta3a KaTaIUTHYECKON KOHBEpCueil yrieBoJopoIoB.

3. Cunre3 ammuaka. TepmoanHaMuKa U MexaHu3M mporiecca. Katamuzatopsl mporecca. CTpykTypHas
YYBCTBUTEIHHOCTh PEAKIHH

4. Cunre3 ®umepa-Tponma. MexaHusMmbl mporecca (IAUCCOLMATUBHBIA M aCCOLMATHBHBIN).
Pacnpenenenue npoaykToB cHHTE3a MO MoJIeKylsapHOi Macce. Pacnpenenenue Ulynsua- — @mopw.
I'mopupoBanue U AETHIPUPOBAHNE OPTAHHUECKUX COSTMHEHUH.

5. Okucnenne HeopraHudeckux coequHeHui. [lomyuenue cepHoii U a30THON KUCIIOT.

6. OxuciieHre dTUIICHA B 3THIIeHOKCH . Karamu3arop u MexaHu3M nporecca o Kuntu-3axmiepy
Ban Canreny

7. Karamutuueckue Tporecchl B HedTenepepaboTke. Peaknmsi KaTalMTHYECKOTO KPEKWHTA:
KaTaJn3aTophl, TEXHOJIOTHYeCcKoe 0(hOpMIIEHHE U MEXaHU3M Tpoliecca.



8. Karanutudeckue mporeccsl B HepTenepepaboTke. Peakiys n3oMepu3auny JMHEHHBIX — aJIKaHOB!
KaTaJIM3aToOPbl, TEXHOJOTHYECKOe 0hopMIIeHHE M MEXaHH3M IpoIecca.

9. Dkonoruueckuit karanu3. Karanutuueckas HEWTpaaM3alMsl BBIXJIOMHBIX Ta30B  aBTOTPAHCIOPTA.
Peaxnuu u xaranuzaropsl. Okuciieane CO 1 MeXaHU3M peakuu Ha Pt 1 OKcuAHOM KaTtanu3aTopax.
OkuclieHne yriieBoJ0poI0B.

10.Oxucnenne nponuieHa B akposienH. KarannzaTopsl n Mexanusm npouecca. OyHKIUN pa3IudHbIX
KOMIIOHEHTOB KaTaJlM3aTopa Ha MpUMeEpe.

Hpumepﬂble KOHRmMPOJIbHblIE 60NPOCHL K IK3AMEHY

1. CkopocTh xumnueckoi peakuuu. KuHernueckue ypaBHEHUs 3JIEMEHTAPHBIX XUMUYECKUX PEAKIUi,
3aKOH JEHCTBYIOIIUX Macc.

2. MouneKynsipHOCTb, MOPSIOK M KOHCTAaHTAa CKOPOCTH PEaKlM{, ypaBHEHUE AppeHuyca, 3HEpIus
aKTUBALUU U MIPEIIKCIIOHEHIIMATIBHBIA MHOXKUTENb. BinsiHUe TeMniepaTypsl Ha CKOPOCTh XUMUYECKUX
peaKkuuid.

3. CBs13b TEpPMOAVHAMUKY U KUHETUKU. | paHUIbI IPUMEHEHUS ypaBHEHUS AppeHuyca.

4. OnbITHAsI SHEPrUs aKTUBALIUS U €€ ONPEICIICHUE HA OCHOBE SKCIIEPUMEHTAIbHBIX TAHHBIX.

5. Teopust aKTUBHBIX CTOJIKHOBEHMH B rase. UMCiI0 aKkTUBHBIX CTOJIKHOBEHHUH.

6. Teopuss axkTHBHpPOBaHHOTO KoMIUIeKca. [loBepXHOCTh mMOTeHIMANIbHOW sHeprun. CBolcTBa
AKTUBHOT'O KOMILJIEKCA.

7. CpaBHEHHUE TEOPUM AaKTHBHBIX CTOJIKHOBEHMH W aKTHBUPOBAHHOI'O KOMILIEKCa s
OMMOJIEKYJIIPHBIX PEaKLUH.

8. Ompenenenue karanuza. Buasl karanusza. OCHOBHBIC ATalbl Pa3BUTHUS MIPEICTABICHUM O KaTallu3e.
Karanutnueckue npoueccs! B npupoae. MexaHu3M KaTalIuTHYECKON peakliiy, KaTaTUTHUECKUN LUK
9. AKTHUBHOCTBH U CTaOMJIBHOCTBH KaTaJIN3aTopoB. [IpoMOTOpEI U KaTaJIUTUUECKHUE bl (MHTUOUTOPBI).
BnusiHue xaTann3atopoB Ha CEJIEKTUBHOCTH NApaJuIEIbHBIX, ITOCIENOBATEIbHBIX, OCIEI0BATEIBHO-
MapajuleNbHBIX U IPYTUX CIOXKHBIX PEaKIINH.

10. AncopOuusi Kak craius TreTeporeHHO-KaTaauThueckod peakuuu. Ilpupoma aacopOIMOHHOTO
B3auMoIecTBUsA. Dusznueckas aicopOIHs 1 XeMOCOpOIIHs.

11. U3orepmbl aacop6buuu. Temmora aacopOuuu M €€ 3aBHCUMOCTb OT CTENEHHU 3alloJHEHUs
MOBEPXHOCTU. A1cOpOIUS IPOCTHIX MOJIEKYJI Ha MOBEPXHOCTH MEPEXOIHBIX METAIIJIOB.

12. Heot1HOpOJHOCTH MOBEPXHOCTH. AICOPOIIMOHHBIE METO/Ibl U3MEPEHUS MOBEPXHOCTH KaTaiu3aTropa
U KOHIIEHTpaIMM KaTaJUTHYeCKU-aKTUBHBIX LEeHTpoB. MK- n Y®-cnekrpockonus B aacopOuuu H
KaTajuse.

13. KuneTHnka rereporeHHO-KaTaIuTUYeCKUX peakunidl. Mexanusm Jlenrmiopa-XuHienbByaa

14. KuneTnka reTeporeHHO-KaTaIUTUYECKUX peakuuii. Mexanusm Puauna-Nnn

15. TIlpocteitmme Tunbel aacopOmuoHHbix cioeB (JIaurmiopa, bpynayspa-DOmmera-Temnepa,
OpelHIXa).

16. MynpTumieTHas Teopus reTeporeHHoro karanusa.lloHATHe o CTpyKTypHON 4yBCTBUTEIBHOCTH
peakuuii. Peakuum ruapupoBaHMs M THAPOIEHOJIM3a Ha CIUIAaBaX M HAHECEHHBIX KaTalln3aTopax.
Bnusinue nucrnepcHOCTH Ha KaTaTUTHYECKYIO0 aKTHUBHOCTD.

17. KuCIOTHBII ¥ OCHOBHBIM Karanu3. MeXaHW3M KUCJIOTHOTO M OCHOBHOIO KaTaju3a.
KonnuecTBeHHass XapakTepuCTHKa KHCIOTHO-OCHOBHOTO B3auMojaeucTBus. JKecTkme u Msrkue
KHUCJIOTBl U OCHOBaHUA. CBepXkHciOThl. Crnennpuyeckuii U OOIIMH KHUCIOTHO-OCHOBHBIM KaTalu3.
Oco0eHHOCTH KMHETUKH U MEXAaHU3M.

18.MeTamnoKOMIUIEKCHBIA KaTanu3. KaTalinTudecku-akTHUBHBIE KOMIUIEKCHI MeETa/uIoB. [Ipumepsl
MEXaHU3MOB PEAKIUN, KATAIM3UPYEMBIX KOMIUIEKCAMH METAUIOB: THUAPHUPOBAHUE, OKHUCIICHUE,
HU30MEepHU3aLus.

19.Turmbl reTeporeHHBIX KaTaau3aTopoB. MeTamibl U CIulaBbl Kak KaTanu3aTopbl. Koppemsauus Mexy
KaTaJIWTUYECKOM AaKTMBHOCTBIO METAJIOB M CTENEHbI0 ydacTus d- 3JIEKTPOHOB B 00pa3oBaHUU
METAJNINYECKUX CBA3CH.

20. MeTo1bl IPUTOTOBJIEHUSI TETEPOTEHHBIX KATaIM3aTOPOB: OCAKIACHHE, IPONMUTKA, KPUCTAJUIU3ALINS,



30JIb-T€JIb METOJ, MEXaHOXMMHUUYECKui Mmetoa. Tepmuueckas oOpaboTka KatannzatopoB. DakTophl,
OIIpEACIAIOIIME TUCIIEPCHOCTh AKTUBHOTO KOMIIOHEHTA.

21.Ilopucras cTpyKTypa KaTajau3aTopoB, CIOCOObI ee (OpMHUPOBAHHS M METOJbl HCCIECIOBAHMUA.
Pryrnas nopomerpus. CTeneHb HCIOJIB30BAHMSA IIOBEPXHOCTH IOp KaTtanusaropa. OnTumalbHas
CTPYKTypa IOp KaTajiuszaTropa.

22. Katanu3 okcHIaMH MEPEXOAHBIX METAUIOB. DJIEKTPOHHAsI TPAKTOBKA XEeMOCOPOLMHU U KaTalu3a
Ha MOJYyNpPOoBOAHUKAX. CBS3b KATAIMTUUYECKON aKTUBHOCTH C IIOJIOKEHUEM YpOBHs Depmu.

23. T'ereporeHHble KaTaln3aTopbl KUCIOTHOH Npuponbl. Poib OpeHCTENOBCKMX U JIBIOMCOBCKHUX
KHUCIOTHBIX IEHTPOB B XEMOCOPOIMHM W KaTaju3e Ha OKCHJaX allOMUHHS, KpPEeMHHUA U
AIFOMOCUJIMKATAX.

24. MonuuIMpoBaHHbBIE U CMEIIAHHBIE OKCHIHBIC KaTalu3aTopsl. L{eomuTHBIE KaTanu3aTopsel, CBSI3b
UX aKTMBHOCTH C TUIIOM LI€OJIMTA, HAJIMYUEM THIPOKCHUIIBHBIX TPYII, NPUPOAONH M KOHLEHTpALUEH
BBEJICHHBIX B LICOJUT HOHOB. MOJIEKYJISIpPHO-CUTOBBIE CBOICTBA LIEOJIMTHBIX KaTaJIn3aTOPOB.

25. OO6nacTM NPOTEKAHUS TIETEPOreHHO-KAaTAIUTUYECKUX pEeaKIMi, WX MPU3HAKU M METOMbI
AKCIIEPUMEHTAJILHOTO MTOATBEPIKICHUS.

26. HUccnenoBaHne KMHETUKU I'€T€POr€HHO-KATAJIUTUYECKUX PEAKLUM B IIEPUOJAUYECKUX, IPOTOYHBIX
Y TIPOTOYHO-ITUPKYIALIMOHHBIX peaKkTopax, 00paboTKa SKCIIEPUMEHTAIBHBIX JAHHBIX.

27. CrpocHHME NOBEPXHOCTH TBEPIABIX TE€I W €ro BIUJHHE Ha KaTAJMTUYECKYIO AKTUBHOCTD.
CoBpeMeHHbIE METOJIbl HCCIIEOBaHUS CTPYKTYpbl U COCTaBa IOBEPXHOCTHOI'O CJIOSI TBEPABIX TeEIl.
MeTtobl OnpeesIeHns IEMEHTHOIO COCTaBa KaTaJln3aToOpOB, CIIEKTPAJIbHBIE U XUMUYECKUE METOBI.
28. CriekTpasibHbIE B TU(GPAKITUOHHBIC METO/IBI in-Situ B UCCIICIOBAHUH KATATUTHYCCKUX PEAKIIHIA.

29. M30TONHBIE METO/bI B HCCIIE0OBAaHUM MeXaHu3Ma KaTanu3a. KuHetnueckuil n30TONHbBIN 3P QEKT.
N3o0TonHoO-MeueHHbIe coelnHeHusl. KBaHTOBO-XMMHMUECKHE METO/IbI B KaTAJIU3E.

30. Peaxkumn oxucnenus. I[lonHoe M mnapuuanpHOe OKHMCIeHUE. MeXaHuU3M KaTalUTHYECKOIO
okucnenus Mapca - Ban Kpesenena.

31. Ilony4yenue BOgopoia M CHHTE3-Tra3a KaTaIUTUYECKON KOHBEPCUEHN YTIIEBOIOPOIOB.

32. Cunre3 ammuaka. TepMoaMHaMHKa U MeXaHU3M Tporecca. KarammzaTopsl mporecca.
CTpyKTypHast 4yBCTBUTEJIBHOCTb PEAKLIUU

33. Cunre3 ®umepa-Tpomma. MexaHusMmbl mnporecca (IUCCOUUATUBHBIA U aCCOLIMATUBHBIN).
Pacnipenienienne nmpoayKTOB CHHTE3a IO MOJEKyJIsspHOM Macce. Pacmpenenenue Ilynbna-®mnopu.
['unpupoBanue u JeruIpupoBaHre OPraHUUYECKUX COECTUHEHU.

34. OkucieHne HeopraHndeckux coeinHeHuni. Iloaydyenne cepHoit 1 a30THOM KHCIIOT.

35. Okucnenue 3tuieHa B 3TuiaeHokeu1. Karanuzarop u MmexanusMm nporiecca no Kunru- 3axtiepy u
Ban Canreny

36. Karanutuueckue mporecchl B HedrenepepaboTke. Peakius KaTaauTUYECKOTO KpPEKHHTA!
KaTaJn3aTophl, TEXHOJIOIHYecKoe 0(hOpMIIEHHE U MEXaHU3M Mpoliecca.

37. Karanutudeckue mpoiiecchl B HedTenepepadboTke. Peakius nzoMepusanuu JTUHEHHBIX aJIKaHOB:
KaTaJln3aTophl, TEXHOJIOrHYecKoe 0(hOpMIIEHHE U MEXaHU3M Ipoliecca.

38. DOkosornueckuil karanu3. Karaiurtrueckas HeUTpaln3alusl BBIXJIONHBIX Ia30B aBTOTPAHCIOPTA.
Peakuuu n karamuzaropel. Okucinenue CO m MexaHM3M peaklMu Ha Pt 1 OKCHIHOM KaTalu3aTropax.
OkucneHue yriieBogopoa0B.

39. Okucnenue nponuieHa B akposienH. KaranuzaTopel 1 MexaHu3M mpouecca. @yHKIMKM pa3IudHbIX
KOMITOHEHTOB KaTajau3aTopa Ha IpuMepe.

Hpumepnble oﬁpasubl IK3AMEHAUUOHHbBIX ounemoe

UHT'YHICKHA T'OCYJAPCTBEHHBIV YHUBEPCUTET
JK3aMeHAIMOHHBbIN Ouyter Ne _1
ITo kypcy «XuMHYecKasi JTUHAMUKA 3JIEMEHTAPHBIX NIPOLECCOB, KATAJIM3»
A MarucTpaHTOB 2 Kypca HampaBJIeHHs «XHMHS»

Bomnpocsl. 1. Cxopocts xumudeckoi peakuuu. KuHeTHdeckne ypaBHEHMsI 3JIEMEHTApHBIX



XUMUYECKUX PEaKIUH, 3aKOH JCHCTBYIOLIUX MAaccC.

2. Tumbl TeTepOreHHBIX KaTaln3aToOpoB. MeTaulbl M CIDIaBBI KaK KaTtanu3aTopbl. Koppemsmus Mexmy
KAaTQINTHYECKOW aKTUBHOCTBIO METAJUIOB M CTENEHbI0 ydacTusi d- 3JIEKTPOHOB B 0Opa3oBaHHUU
METAJUIMYECKUX CBS3EH.

3. OkucieHre 3TUIICHA B ATHICHOKCH . KaTanu3arop u MexaHu3M mpoiecca mo Kuiaru-
3axtnepy u Ban Canteny

bunet paccMoTpeH u yTBepKIeH Ha 3aceJaHuH Kadeapsl

3aB. kadenpoii, mpodeccop A.M. CanamoB

HHI'YHICKH TOCYJIAPCTBEHHBIA YHUBEPCUTET
JK3aMeHAIMOHHBIN O1jieT Ne 2

Ilo KYpcy «XuMHYecKasi ITMHAMHUKA U JIEMECHTAPHBIX MPOLECCOB, KaTAaJIU3»

A MAarucTpanToB 1 Kypca HanpaBjiaeHHs «XHMHI»
Bonpocbl.l. Teopuss  aKTUBUPOBAHHOTO KOMIUIEKCA. [lOBEpXHOCTh MOTEHIMAILHONW SHEPTUH.
CBolicTBa aKTMBHOI'O KOMILJIEKCA.
2. Karanu3 okcuaaMu MepexoAHbIX METAJUIOB. DICKTPOHHAS TPAKTOBKA XEMOCOPOLIMHY M KaTain3a Ha
MOJIyNPOBOJHUKAX. CBS3b KaTaIUTUYECKON aKTUBHOCTH € IIOJIOKEHUEM YPOBHS DepMu.
3. Karanutnueckue mnpoueccsl B Hedrenepepaborke. Peakuus KaTaJIUTHYECKOrO KpEKUHTa:
KaTaJIn3aTophbl, TEXHOJIOTHYECKOE 0(POPMIIEHHE U MEXaHU3M IIpolLecca.

bunet paccMoTpeH u yTBEp»KAeH Ha 3aceaHuu Kadeapsl

3aB. kadenpoii, mpodeccop A.M. CanamoB

7. YYEBHO-METOJWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHNE
JUCHUTINHBI

7.1. Y4eOnas qureparypa:

a) OCHOBHAasl JIMTEpPaTypa:

. Ommanyanns H.H., Kaope JI.I'. Kypc xumnueckoii kunetuku. M.: Beiciias mkomna. 1974.

. ®usnueckas xumus. [Tox pea. Kpacuosa K.C. T.2 M.: Beiciias mikona. 1995.

. JJaboswu JI., Apenc JIx. 3amaun mo ¢pu3nuecKoil XUMuu ¢ permeHusmu. M.: Mup. 1972.

. Koponekos /I.B. Teopernueckast Xumusi: o0IIMe NPUHLIUIBI U KOHIENIMU. M.:Akagemknura, 2007

. 'epacumoB .M. u np. Kypc pusnueckoii xumuu: B 21. M.: Xumus, 1970, 1 2.
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. Epemun E.H. OcHoBBI xuMHueckoil kuHeTHKH: YuebHoe mocobue. M.: Bricimias mikona, 1976,
374c.

. Ommany1s H.M., Kaoppe I.I'. Kypc xumnueckoit kuaeruku: M.: Beiciias mkosna, 1984, 463c.

. bencon C. OcHoBBI xuMuueckoi kuHeTuku. M.: Mup, 1964, 603c.

. bopeckos I'.K. Karaim3: B 2 4. HoBocubupck: Hayka, 1971, 4.1,2.

. Cokonbckuii J.B., Ipy3b B.A. Teopus rereporennoro karanuza. Anma-Ata: Hayka, 1968, 390c.



10. ITanuenkos I'.M., JIebenes B.M. Xumnueckas KnHeTHKA ¥ Katanu3. M: MI'Y, 1960.

0) 10MOJTHMTEIbHAS JIUTepaTypa
1. Jlaamdawc @., Onbdeptu P. duznveckas xumus. M.: Mup, 1978r.
2. Kypc ¢usnueckoit xumuu. T.I u T.I1. ITox pen. S.U. I'epacumosa. M.: Xumus, 1973.
3. Tlpaktukym no pusuveckor xumun 1moj penakmnueid bynanosa B.B. u Bopoosera H.K. M.: Xumus,
1986.
4. Tlontopak O.M. Jlekuuu 1o Teopuu rereporeHHoro katanusa. M.: MI'Y, 1968.

5. Kunepman C.JI. BBeneHue B KMHETHKY T€TEPOTCHHBIX KaTaIMTHYECKUX peakmuii. M.: Hayka,
1964.

6. bBaiipamoB B.M. Xumuueckast KHHETUKA U KaTtanu3: [IpuMepsl 1 3a/1a4u ¢ peIIeHUSIMH

7.2. UnuTepHeT-pecypebl

http://ffizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'B)

http://elibrary.rsl.ru Hayunas snexmponnas 6ubauomexa

http://elibrary.ru/default.asp Poccutickas nayuonanvhas 6ubauomexa

http.://primo.nlr.ru http://nbmgu.rudnexmponnas 6ubauomexa Poccuiickou 2ocyoapcmeennoii
bubnuomexu

7.3. IlporpammHoe oGecrieyenmne

VYHuBepcurer obecreyeH HEOOXOAUMBIM  KOMIUIEKTOM  JIMLEH3MOHHOTO U CBOOOAHO
pacrpoCcTpaHsAeMOro NPOrpaMMHOT0 00eCIIEYeHH s, B TOM YHCII€ OTEYECTBEHHOI'O MPOU3BOICTBA.
Kaxnpiii oOyuaromuiics B TeYeHHE BCEro mepuoja oO0ydeHHs] oOecreyeH WHIWBUIYaTbHBbIM
HEOIPaHUYEHHBIM JOCTYIOM K 3JI€KTPOHHOU MH(OPMAIIMOHHO-00pa30BaTeIbHON Cpelie YHUBEPCUTETA
u3 000 TOYKHM, B KOTOPON HMeeTcs NOCTyl K MH(OPMalMOHHO-TEIEKOMMYHHKAIMOHHON CETH
«VHTEepHET» KaKk HAa TEPPUTOPUH YHUBEPCUTETA, TAK U BHE €€.
VYHuBepcurer obOecrnieuyeH  CIEAYIOIIMM  KOMIUIEKTOM  JIMLIEH3MOHHOTO  IPOrpaMMHOTO
obecrieueHusl.
1. JluneHsunoHHoe mporpamMmHoe oOecnieuenue, ucrnoibzyemoe B Uarl'y
1.1.Microsoft Windows 7
1.2.Microsoft Office 2007
1.3.ITporpammusriii kommuiekec MMUC “Busyansnas Ctyaus TectupoBanus’
1.4. Antusupychoe I10 Eset Nod32
1.5.CnpaBouHo-nipaBoBasi cucrema “I'apant”
Hapsiny ¢ TpaaiMUMOHHBIMU HW3JaHUSMU CTYIEHTBl M COTPYOHUKHM HMEIOT BO3MOXKHOCTH

MOJIB30BATHCA 3JICKTPOHHBIMU IMOJIHOTECKCTOBBIMUA Oa3zamu JaHHBIX

Tabauua 7.1.

Ha3Banmue pecypca CcebLika/gocTyn

DnektponHass OuOnmoreka omnaiin «EmuHoe okHo K | http//window.edu.ru
00pa3oBaTEeIbHBIM PECypcam»



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://window.edu.ru/

«O06pazoBarenbHbIN pecypc Poccumy

http://school-collection.edu.ru

@enepanbHblii  00pa30BaTENbHBIA  TOPTAT:  YUPEKACHUS,
nporpammel, crangaptel, BY3s1, Tectel EI'D, THA

http://www.edu.ru —

denepalbHBI  1IEHTp WHGOPMAIMOHHO-00Pa30BaTEIBHBIX
pecypcoB (DLINOP)

http://fcior.edu.ru -

OBC "KOHCVYJIbTAHT CTYJIEHTA".
OMOJIMOTEKA TEXHUYECKOTO BYy3a

DNeKTpOHHAas

http://polpred.com/news

N3parenscTBO «JIanby. DneKTpoHHO-0MOIMOoTeuHas | http://www.studentlibrary.ru -
cucreMa

Pycckas BupTyanbHast OubimoTexa http://rvb.ru —
N3parenscTBO «JIanby. OneKTpoHHO-0MbIMoTe Has | http://e.lanbook.com -
cucreMa

ExxenenenpHuk Haykn u  oOpasoBanusi lOra Poccum
«AxageMus

http://old.rsue.ru/Academy/Archives/Index.htm

Hayunas anektponnas 6ubimoreka «e-Libraryy

http://elibrary.ru/defaultx.asp -

DnexTpoHHO-0nbnmoreyHas cucrema [PRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIPABOYHAsl CHUCTEMa JOKYMEHTOB B cdepe
obpazoBanus «MHPOpMHO»

http://www.informio.ru

WNudopmannonHo-npaBoBas cucrema «l apant

CereBast Bepcus, JOCTyIHAa CO BCeX
KOMITBIOTEPOB B KOPIIOPATHBHON CETH
Nurl’'y

DneKTpoHHO-0nbImoreyHas cucrema «tOpait»

https://www.biblio-online.ru

74.
AWMHAMHKaA 3JICMCHTAPHBIX ITPOLCCCOB»

MarepuaibHO-TeXHUYECKOe o0ecneyeHue Y4eOHOH JAUCHUIIMHBI

«XuMHuueckas

MaTepHaHLHO'TeXHI/I‘IeCKaﬂ 0a3a YHUBEPCUTETA II03BOJIACT oOecreynBaTh KayeCTBECHHOE

MPOBCACHUC TCOPECTUUCCKHUX U TPAKTUICCKUX 3aHATHIH.

HepequL HeO6XO,Z[I/IMBIX TCXHUUYCCKUX CPCIACTB 06y‘ICHI/IH, HCIIOJIb3YCMbBIX B y‘Ie6HOM mnmpomnecce
JJIs1 OCBOCHUA JUCHUIIIIMHBI HaquLIe OCHOBBI ITPOMBIINIJICHHOT'O KaTaJIn3a»
¢ KOMIIBIOTCPHOC U My.]'ILTPIMeI[HfIHoe O60py,[[OBaHI/IC;
¢ BHUJCO- U AyANOBU3YAJIbHBIC CPCACTBA O6y‘IeHI/I$I " 1p.

HCHOJ’IL?»YCMOC 06]1_[66 H CIICHUAIIM3UPOBAHHOC y‘IC6HOC O60py,Z[OBaHI/I€,

HaMMCHOBAaHUC

CHELMATN3UPOBAHHBIX ayAUTOPHIA, KaOMHETOB, J1aDOpaTOPUIl C MEPEYHEM OCHOBHOTO JJAOOPaTOPHOIO
00opynoBaHus, CPEACTB U3MEPUTEITHHON TEXHUKHU MPUBEACHBI B Ta0. 7.2.

Hepeqeﬂb TEXHUYIECCKHUX CPEACTB, HCITOJIB3YEMbBIX IPHU OCYIIECTBJICHUN
00pa30BaTEeJILHOIO MPOIECcca Mo THCIUTIIHHE

Tabauuya 7.2.
Ne
. IlepeyeHb OCHOBHOTO 000pPYA0BAHUSA
1. | JlaGoparopus
2. | Uenrpudyra
3. | IIpubop nns onpexnenenus nopucroctu Pascal 140 Evo
4. | Komnbrorepsl (2 mirt.)
5. | Mukpockonbsl OMHOKYIsipHBIE MuKMe] 6
6. | DnexTponnsle nabopatopusie Becksi CASMWP-300H, EK-300i
7. | pH-meTpb1



http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

XHUMHYECKUE PEAKTUBBI

9. | JIabopaTopHas nocyaa (mpeaMeTHbIE U TOKPOBHBIEC CTEKIIA, IPENapOBaIbHbIC UTJIBI U JIP.)

10. | OkcnepumeHTanbHas (IPOMBIIIIEHHAs) ycTaHoBKa Jlyra-4M

11. | CnekrpodoTomerp nByxsydeBoi Specord 210 Plus

12. | Ycranoska Y-CTPT

13. | UK ®dypre-cnektpomeTp «MudppaJIlOM DT-»

14. | CBU-munepanuzatop « MuHOTaBp-2»

15, YcranoBka auddepeHuanbHO-TePMUUYECKOr0 U TepMorpaduueckoro aHaanza
«Tepmockan-2»

16. | CnekTpomerp aToMHO-a0copOIMoHHbIH «MI'A-915»

17. | Menbauna nadoparopHnas JIM 202

18. | Duekrponeur SNOL 7.2./1100

19. | Cucrema xanmmusipaoro 3ekTpodopesa Kanens-105

20. | Anamuzarop xunkoctu «®JIFOOPAT-02-3M»




Pabouass mporpamMmMa AUCHHMIUTUHBI «XUMHUYECKas IWHAMUKA JJIEMEHTapHBIX TPOIECCOB,
KaTaJlu3»_CcoCTaBliecHa B COOTBETCTBUU ¢ TpeboBanusmu PI'OC BO mo HampaBiIeHHUIO MOJITOTOBKH
04.04.01. Xumus (ypoBEHb MarucTparypbl), YTBEPXKACHHOIO MpuKa3oM MuHHcTepcTBa 00pa3oBaHuUs
u Hayku Poccutickoit ®deneparuu ot «13» urons 2017 1. Ne 655

[IporpamMmy cocraBuna:npodeccop kadeapsl xumun Apuakosa P.[l.

PaGouas mporpamma yTBepik/ieHa Ha 3acelaHnuu Kadeapbl XUMUU

IMporoxoi 3acenanuss Ne 10 ot «20» wmrons 2023 .

Pabouas nporpamma o1o0peHa yd4eOHO-METOANYECKHM COBETOM XMMMKO-OMOJIOTHYECKOro (pakynbTeTa

[Tporokomn 3acenanust Ne 10 ot «26» wuronsi2023 r.

[Iporpamma paccmoTpeHa Ha 3acejaHuu Y 4eOHO-METOJMUECKOTO COBETa YHUBEPCUTETA

[Iporokon 3acenanust Ne 10 ot «28» wuronst 2023 .



CaeieHns 0 nepeyTrBepIeHUN MPOrpaMMbl HA 0YePeaHOH y4eOHbIi ro/l M perucTpanumn
M3MeHeHu

VueOnkbIi Pemenne BHecenHblie U3MEHEHUS Iloamnmce 3aB.
roj Kadeapsl kadeapoi
(Ne mpoTokoia,
JiaTa)




