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1. EJIX OCBOEHUA JUCHHUITJINHBI

HCJIHMI/I OCBOCHHUA JUCHUIIJIMHBI «XuMH4eckKas AUHAMHUKA JJIEMEHTApPHBIX IPOIECCOB,
KaTaJu3» ABJIAKTCA:

- M3ydenue ¢yHAaMEHTANbHBIX 3HAHUM XUMHYECKOH KHHETMKM Kak HayKHl O CKOpOCTAX M
MEeXaHM3MaxX XMMHUYECKUX PEaKLUi, OCHOBHBIX SKCIIEPUMEHTAIBHBIX 3aKOHOMEPHOCTSX, JIEKAIIUX B
OCHOBE TEOPUM XUMHUYECKOW KMHETHKH, OOIIMX 3aKOHAX XMMHYECKOH KUHETUKH, CBSI3U TEOPHH XU-
MHUYECKON KHHETUKHM C COBPEMEHHBIMU TEXHOJOTMSMH, IPUMEHSEMBIMH B XHUMHYECKOH,
He(PTEXUMHUECKON, Ta30BON POMBIIIJIEHHOCTH;

- ®opmMmupoBaHHE y MaruCTpaHTOB 3HAHUN U YMEHUH B PEIICHHUU MPAKTUYECKUX BOIPOCOB B 00-
JaCTU XMMHUYECKOW KHMHETMKH, YMEHHE MCIOJb30BATh TEOPETHUYECKHE IMOAXOAbI IpU pa3paboTke
HOBBIX TE€XHOJIOTMH, a TaKKe CaMOCTOSITEIbHO CTaBUTh SKCIIEPUMEHT IO M3YUYEHUI0 KUHETHUECKUX
XapaKTEPUCTUK PA3JIMYHBIX CHCTEM M YMEThb IPOBOAMTH YHUCJICHHBIE PACdYeThbl KHHETHYECKHX
[1apaMeTpoB;

- YrinyGneHnHoe nzydeHue pU3NKo-XxMMHUYECKOM CYIIIHOCTH KaTajln3a XMMUYECKUX PEaKLIUH, U3ydeHHue
TEOPUM KaTajau3a, U3y4EHHUE Pa3IMYHBbIX IOAXOAOB K AHAJIM3y MEXaHW3Ma U KUHETUKHU IPOLECCOB,
IIPOTEKAIOINX HAa IOBEPXHOCTU KaTalIu3aTOPOB;

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

— OcBoeHue Hay4HBIX OCHOB IOJOOPa U TEXHOJIOTUU MPOMBIIUICHHBIX KaTalu3aTopoB NepepaboTKH
He(TH U Ta3a;

-M3yuenne OCHOBHBIX KaTAJIMTUYECKUX IIPOLECCOB

- ®opMHUpOBaHUE MOHATHII O COBPEMEHHOM ITOJIOXKEHUH /1€ B 00JIaCTH NMPOU3BO/ICTBA KAaTaJIU3aTOPOB
U Pa3BUTHUA IPOMBILIUIEHHOCTH KaTaJUTUYECKMX MPOLECCOB Ha 0a3e CUCTEMHBIX 3HAaHMHM O
XUMHUYECKON TEXHOJOTUN U PU3NYECKON XMUMHH, Pa3BUTh KPYyro3op, 00ecneunBaonuii BO3MOKHOCTh
OPUEHTHPOBATLCS B IPOLECCAX XUMHYECKONW IPOMBIIIJIEHHOCTH M TOATOTOBUTH CIIELIMAIMCTOB
XUMHKOB, YMEIOIIMX padoTaTh B IPOMBIIIJICHHOCTH

@dopmupyemble  JAUCUMIIMHOW 3HAHUS M yYMEHHMS TOTOBAT  BBIIYCKHUKA JaHHOU
00pa3oBaTeNbHON MPOrpaMMbl K BBIMOJHEHUIO CIEAYIOMIUX OOOOIIEHHBIX TPYIOBBIX (DYHKIIHI

(Tpy1OBBIX QYHKIIHIT):

Kon u O00011eHHBIE TPYAOBbIE (PYHKIUM Tpynosbie pyHKIHH
HalMeHOBaHHUe Kon HaumeHnoBanue Yposensb HaunmenoBanue Kon Yposensb
npogeccuoHAb- KBasgudm- (moaypoBeHb)
HOT0 CTaHIaPTA Kaluuu KBAJIN(PUK-
aun
01.001 IMexaror Tlegarornueckas nes- O6menenarornyeckas |A/01.6
TEJIBHOCTB T10 MTPOEKTH - kiust. O0yueHue 6
(memaroruveckast p ymxn vi
POBaHHIO M PeaTH3aAINU
JAeSITeJIbHOCTh B 00pa3oBaTeNLHOTO MPO- BocrnrarensHas A02.6
A ecca 00pa3oBaTeIbHBIX ACATCIILHOCTD
AOMIKOJILHOM, Ha- 6 6
OPTaHU3AIMSIX JTOIIKOJIb-
YaJLHOM 001IeM, HOT0, HAYaJILHOTO
00I1er0,0CHOBHOTO
OCHOBHOM 06mem, ) PasBuBaromias A/03.6
o01Iero,cpeTHero 0omero NESATENBHOCTD 6
cpeaHeM 001IemM o0pa3oBaHus
o0pa3oBaHuM) ITenarornueckas nes- Ilenarornueckas
TEIBLHOCTH TI0 MTPOSKTH- JIEATEIBHOCTD TI0
(BOCMTATE/Ib,
POBAHHIO W PEATN3AINH peanu3amnyu mpor-
yYHTEb) B OCHOBHBIX 00111e00pa3o- 6 pamm ocuoBaoro 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|
MpOGUIAKTUKH BO3HHU-
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» OTHOCHUTCI K
0a30B0if YacTh 00s3aTENBHBIX JUCIUTUIMH; U3y4aeTcsi B 3 CEMECTpe.
JlucuuiuiiHa TpeAcTaBiseT co0OW TEOPEeTHYECKYI0 OCHOBY JUISI HM3Y4YEHMs IOCIEAYIOIIUX KYypCOB
XUMHUYECKOT0 Mpopumisd — GU3NYECKON XUMHH, KOJUIOUTHOW XUMUU, XUMHUYECKON TEXHOJIOTUH, (PU3HKO-
XUMHUYECKUX METOJ0B UCCIIENOBaHUS.

[lepeueHb NUCHUIUIMH, HEOOXOAMMBIX JJIS M3YyYEHUS TUCHUIUIMHBI: HEOpraHWYecKas XHUMUS,
XMUMUYeCKas TEXHOJIOTHs, (PrU3KKa, MaTeMaTHKa.

CBs3b JUCHHUILIMHBI «X MMHYECKas JUHAMHKA QJICMCHTApPHBIX NPOUCCCOB, KATAJIN3)»

C NpeAmEeCTBYIOIUMHA JTUCHUIIVIMHAMUA U CPOKU UX U3YICHUSA

Taoauua 2.1.

Kon JIMCUMIUTMHBL, TPEAIIECTBYONINE TUCIUIUINHE Cemectp
JMCLIATUIAHBI «XuMHU4YecKas AMHAMHUKA 3JIEMEHTapHBIX MPOLIECCOB)»
b1.B.05 Tepmoaunamuka u MKT HeoOpaTHMBIX TIPOIIECCOB

b1.B.09 TepMoarHaMuKa pacTBOpOB




b1.B.JIB.03.01 |OcHOBHBIC METOABI aHATN3A 1

Css3pb JUCHHUILIHHBI « X UMHYECKas JMHAMUKA 9JICMCHTAPHBIX MTPOLECCOB, KaTallnu3» ¢
MOoCJICAYIOIIUMMHU JUCHUIVIMHAMHA U CPOKH HX H3YYCHUSA

Taoauna 2.2.
Kona JAucuuninnel, ciaeaywime 3a JTUCUUIIIMHON Cemectp
JTUCHMILUIMHBI [« XHWMHYECKas JUHAMHUKA DJIEMEHTAPHBIX MPOIIECCOBY
b1.0.05 XuMu4deckas TepMOJIMHAMUKA U (a30BbIe PABHOBECHS 2
b1.B.01 CoBpeMeHHbIe TPOOIeMbI PU3NUECKON XUMUHU 3
b1.B./IB.04.01 |Xumuyeckas KHHETHKA U MEXaHU3Mbl XUMUUYECKHX PEAKIIUMA 3

B pe3yabTare ocBOeHUSI JUCHUILIMHBI MATHCTPAHT /10/I2KEH
3HaTh:
- 0a30ByI0 TEPMHUHOJIOTHIO, OTHOCSIIYIOCS K KaTaiu3y, OCHOBHBIC TMOHSTHS KaTalu3a U HX
MATEMATHUYCCKOC BI)Ipa)KeHI/Ie;
- OCHOBHBIC TEOPUU KaTaIu3a,
-METO/IbI MCCIICIOBAHUS CBOMCTB MPOMBIIIICHHBIX KaTaIlu3aTOPOB;
- (pu3UKO-XUMUYECKHE OCHOBBI TEXHOJIOTUI KaTaTUTHUECKOMN MepepabOTKH ChIPbhs ISl HYK]I pETHOHA.
YMmern:
- I[GMOHCTpI/IpOBaTI) CBs3b q)yHI[aMeHTaJ'IBHBIX OITIBITOB C T@OpI/IfIMI/I Karajin3a C IIOMOIIIBKO MU3BCCTHBIX
MaTeMaTHYECKHX METOJIOB;
- MOJAENMpOBaTh NPOLECCHl W MPOBOAUTH YHUCIEHHBIE pacueTbl COOTBETCTBYIOUIMX BEJIMYUH B
O6HI€HpI/IH$ITI>IX CUCTEMAaxX CIUHUII.
Baagern.:
- OCHOBAaMH JAMCUUIUIMHBI IS pELICHNs PAaKTUYECKHX 3a/1aY;
- METOJMKOU MpoBeIeHHs (PU3UKO-XUMHUECKHIX UCCIIEIOBAHU;

- COBpECMCHHBIMU HpI/I60paMI/I JIIA (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IX HCCJ’IG}IOB&HI/Iﬁ.

3. KOMIIETEHIHMHM OBYYAIOLIETOCs, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUSA INCHUIIJIMHBI

[Ipouecc n3yueHus: AUCUMITIIMHBI HAIIPaBJIeH Ha POPMHUPOBAHUE DJIEMEHTOB CIIEIYIOIINX

kommeteHuii B coorserctBuu ¢ ®I'OC BO u OIIOII BO no nanHoMy HanmpaBi€HHUIO MOATOTOBKHU:

a) yuuBepcajbHble (YK) — YK-3, VK-6



0) oomenpogeccuonanabubix (OIIK) - OIIK-1, OITK-3

B) npodeccuonanbubix (IK) - T1K-3.

Taoauua 3.1.

Mannua CBHA3H ROMHeTeHHHﬁ, (bopanyeMLIx Ha OCHOB€ U3YYCHHUA NUCHUITJIUHDbI
«XuMHuecKas JAWHaAMHKa 3JICMCHTAPHBIX ITPOLECCOB, KaTaINU3)»
C BPEMCHHBIMMU 3TallaMH 0CBOCHMUS €€ COACPKaHUA

Kon
KOMIIETeHLIMH

HaumenoBanue
KOMIIETEHLMHU

NHaukaTop 10CTHKEHHSI
KOMIIeTeHIIHH

B pesyasbrare
OCBOCHMA
AMCUMILIUHBI
o0yuaronuics
HAO0JIKEeH

yHI/lBepCEUIbeIe KOMIIETEHII U

(YK) 1 uHAUKATOPbI UX JOCTHKEHU:

YK-3.

1 PYKOBOJUTH pabOTOM
KOMaH/Ibl, BBIpaOaThIBast
KOMAaHIHYIO CTPaTETHUIO
JI JOCTHIKEHUS
[MOCTaBJICHHOM IICITH

Crocoben OpraHU30BbIBATDH

YK-3.1. ITonumaen
A (HEKTHBHOCTh HCIIOJIB30BAHHUS
CTpaTeruu COTPYJHUYECTBA MJIs
TTOCTHIKEHUS IIOCTaBJICHHOM|
[Ie7TU, ONpEAesIeT CBOK pOJib B
KOMaH/Ie

YK-3.2. ITonnMaeT 0COOEHHOCTH
MMOBEJCHUS BBIICIICHHBIX TPYIII
II0/Ield, ¢ KOTOPBIMH paboTaeT]
B3aMMO-JICHCTBYET, YUYUTHIBACT
UX B CBOCH JIESITEIBLHOCTH
(BBIOOp KaTeropuil rpymi jiroaen
OCYIIIECTBISETCS
00Opa3oBaTeNbHON OpraHusaluen

B 3aBUCUMOCTM  OT  IleJei
MOJITOTOBKH —

10 BO3PACTHBIM OCOOEHHOCTSIM,
o YTHUYECKOMY 120071
[PETUTHO3HOMY IPU3HAKY,
COLMAJIBHO

HE3aIIMIICHHbIE CIIOM HaceleHHs
W T.11.)

YK-3.3. [Ipornosupyer
[pE3yIbTaThI (mocnencTBus)

NINYHBIX JEUCTBUN U IUIAHUPYET)
[TOCJIE0BATEIBHOCTD MIATOB JJIs

TTOCTHKEHUS 3aJ]aHHOTO
pe3ynbTrara

YK-3.4. O dexTnBHO
B3aUMOJCICTBYET C JIPYyrUMH
qIeHaMH ~ KOMaHIbsl, B  T.4.
yJacTBYET B

oOMeHe uHpopMalme,
3HaHUSIMM U OIBITOM, MU
MpEe3eHTAIIH pe3ysIbTaToB

pabOTHl KOMaHTbI

3HATP — METOIUKHU
(opmupoBaHus
KOMAaHJI;
pa3paboTKu
KOMaHJIHOH CTpaTeruy|
1 3¢ hEeKTUBHOTQ
PYKOBOJCT-Ba
KOJUICKTUBAMU,
OCHOBHEIE TEOPHH|
UEp-CTBA W CTUJIY
PYKOBOJICTBA.

YMmeTh —
pa3pabaThIBaTh
KOMaHTHYIO
CTpaTeruio;
(bopMynupoBaTh
3aJaun YJIcHaM
KOMAaHIbI TS
TOCTHKEHHS
[MOCTaBJICHHOM
MPUMEHSITh

b dexTrBHBIE
PYKOBOJICTBA
KOMaHIOU.
Buaagers — yMeHHeEM
QHATTM3UPOBATh,
[IPOEKTUPOBATH 51
OpTraHW30BBIBAThH
KOMMYHUKAIHH B
KOMaH/e TS
TOCTHOKEHHS
MOCTaBIICHHOM
METO-TaMHU
OpraHu3aIu 14|
YIIpaBICHUS
KOJUUIEKTHBOM.

MCTOBI

LIEJIH;

CTHIIH

(17




YK-6

CrniocoOeH  omnpeaeniaTh M
[pean30BhIBATH
[PHOPHUTETHI COOCTBECHHOM
MEITEILHOCTH M CIIOCOOBI
€C COBEpIIICHCTBOBAHUS HA
OCHOBE  CaMOOIICHKH M|
00pa3oBaHUsI B TCYCHHE
BCEl JKU3HU

YK-6.1. Ilpumensier 3HaHuE O
CBOMX pecypcax M HX Ipenenax
(JINYHOCTHBIX, CUTYaTUBHBIX,|
BPEMEHHBIX T.A.), U
YCIICTITHOTO BBITIOJTHEHUS]
MOPYy4YEHHOM paboThI

YK-6.2. TlommMaer BaKHOCTH
[JIAHUPOBAHUS TMEPCIIEKTUBHBIX
Leneu CcOOCTBEHHOM
e TeNbHOCTH C y4eTOM
YCJIIOBUM, CPEACTB, JIMYHOCTHBIX|
BO3MO>KHOCTEH, JTaroB
KapbEPHOTO POCTa, BPEMEHHOMU
MEePCIICKTHBBI pa3BHUTHS
e TeNbHOCTH TpeOoBaHUi
pPBIHKA TPyIa

YK-6.3. Kpurnuecku orieHuBaeT
PO PEKTUBHOCTD HUCIOIB30BAHUS
BPEMEHH U APYTUX PECYpCOB MPH
[PEIICHNY TTOCTABIICHHBIX 3a71a4,
TaKKe OTHOCI/ITCJILHj
MMOJTY4EHHOTO pe3yJibTara
YK-6.4. [emoHcTpupyeT
WHTEpeC K yde0e M HCIOJIb3yeT
MpeI0CTaBlIsIeMble BO3MOKHOCTH
TSt MpuoOpeTeHnss  HOBBIX
3HAHUI U HABBIKOB

u

u

3HATH — COBPEMEHHBIE]
METOIUKU
CaMOOIICHKH,
CaMOKOHTPOJISL U CaMo-
[pa3BUTHS, B TOM YHUCIIE
310pOBbECOCPEIKEHUS;
OC-HOBHBIC TPUHIIUIIB]
onpeIeICHUS
[IPUOPUTETOB
TTUYHOCTHOTO Pa3BUTHS
MCXOAsl W3 CTpaTeruy|
KapbepHOTO pocTa ¥
TpeOOBaHMI PBIHKQ|
Tpy/a.

Ymersb MIPUMEHSTh
METOJIMKH CaMOOIICHKH|
151 CaMOKOHTPOJIS;
OTIPENIETISATh
[IPUOPUTETHI
CITOCOOBI
COBEPILICHCTBOBAHUS
COO-CTBEHHOM

e TeIIbHOCTH.
Baagernb
TEXHOJOTHSIMHU
HaBBIKAMU
oTIpeIeTICHUS
peanu3anuu
MIPUOPUTETOB
COOCTBEHHOM
NEeATeIIbHOCTH U
COBEPILIEHCTBOBAHUS
Ha OCHOBE
CaMOOIICHKH,
CaMOKOHTPOJISI U TPH-
HIUIIOB CaMOpPa3BUTHS]
B TCUCHNE BCEH KM3HU,

b4l

€€

B TOM 4YHClIe (
MCTIOJIh30BaHNEM
310pOBbECOEperaronu
X TTO/IXOJIOB.
Ob6menpodeccnonanabubie komnereHuun (OIIK) u MHAMKATOPBI MX TOCTUHKEHU S
OIIK-1 Crniocoben OIIK-1.1. [IpuobperaeT3HaThL — COBPEMEHHBIE
BBITTOJTHATH KOMIUIEKCHBIE|CHCTEMATHIECKHE TEOPE-JIOCTHKCHHUST HAyKd W
HKCHEPUMEHTAIb-HbIE U THUYECKHE M MPAKTUYeC-KUEUHHOBAIIMOHHBIC
pacueTHO-TeOpeTUUECKHe BHaHNA B M30paHHON oOpacTtupa3zpaboTKu B
UCCIIC/IOBaHUS B XUMHAW WA CMEXKHBIX HaYK,IPAaKTHYECKOM
n30paHHON OOJIaCTH  [@HAT-U3MPYET BO3HUKAIOLIUE B [IEATEIbHOCTH;
XUMHHU WM CMEXHBIX  [[TpoIecce HAyYHOT'O0TE€UECTBEHHYIO u
HayK C MCIIOJIb30BAaHUEM [UCCIICOBAHUS IPOOJEMBbl  CBapyOekKHYIH0  HaydHO-
COBPEMEHHBIX MPUOOPOB, TOUYKH 3PEHHSI COBPE-MEHHBIXTEXHHUYECKYIO




IPOrPaMMHOTO
obecrieueHus u 6e3
JAHHBIX
poeCCUOHATBLHOTO
Ha3HAYCHHUS

HAaY4YHBIX TEOpUH,
OCMBICJINBAET U JieIaeT
00OCHOBAaHHbBIE  BBIBOJBI U3
HAy4YHOU U

y4eOHOU TUTEpaTypHhI.
[POrpaMMHOT0 00ecTie-4YeHHUs

OIIK-1.2. Hcnonszyer
CYLIECTBYIOIIME W  pa3pa-
0aThIBaCT HOBBIC METOJUKH|

MOJyYeHHUS U XapaKTepH3allHy
BEIIECTB W MAaTEPUAIOB s
pelieHrs 3a1a4 B UM30pa-HHOH|
00JIACTH XUMHH WIH CMEXKHBIX|
HayK.

OIIK-1.3. Hcnonbsyer
COBPEMEHHOE 000pyI0-BaHHUE,
[POrpaMMHOE OOCCIICYCHHE W
rpodec-cCuoHaIbHBIC 0a3bl
MAHHBIX JUIS pEIIeHUs 33134 B
M30paHHOH 00JacTH  XHWMHH
VJTH CMEKHBIX HayK.

OIIK-1.4. Hcnonbsyer
COBpPEMEHHBIC pacueTHo-
TEOPETUYCCKHE METO/Ibl XUMHH
st peteHwst po-
(hecCHOHATBHBIX 3a7a4.

nHpopManuo B cdepe
CBOCH
npodeccnoHanbHOM

e TEeILHOCTH.

YMeTb — M0JIb30BaThC
3HAHUSMU
(byHIaMEHTAJIbHBIX HayK
pu IPOBEICHUMY]
HCCIIeIOBAaHUN U
CO3JaHUU HOBBIX|
HalpaBJICHUA B CBOEH]
paboTe,  OCYIIECTBISATH
MONCK  CIIOCOOOB U
CPEICTB, HAIPaBIICHHBIX
Ha pa3BUTHE u
COBEPILIEHCTBOBAHUE
TEXHOJOTUI
MIPOU3BO/ICTBA
nonurpaduueckon
MPOIYKIIMH, YIAKOBKU U
N30SI, -

BBITYCKa€MBbIX c
HCTIOJIb30BAHUEM
motrpaduueCKux
TEXHOJIOTHH.

Biaagersb —
CITOCOOHOCTBIO
MPOBOANTH  MATEHTHBIE
M CCIIeIOBAHUS u
y4acTBOBATh B
pa3zpaboTKe  MporpaMm
HAyYHBIX HCCIIEJIOBAHUM
B chepe
nonurpaduueckoro U
YIIaKOBOYHOTO
MIPOU3BOJCTBA u B
CMEKHBIX o0nacTax,
MCTIONB3YIOLIUX
nonurpaduueckre
TEXHOJIOTHH;
[TOJTOTOBKH Hay4HOA
TEXHUYECKUX OTYETOB W
MyOITuKaIit

1o pe3ynbTaTam
BBITTOJTHEHHBIX
HCClIeJOBaHUM u
pa3paboToK;
BBITTOJTHCHUS Hay4HOA
KOHCYJIbTAaTUBHOM U
DKCIIEPTHON

JICATCIIBHOCTH.




OIIK-3  |Cnocoben  MCHONBL30BaTh (OIIK-3.1. Vcnons3yer 3HATH: BHIUMCIUTENIbHBIC
BBIYHCITENILHBIC  METOMIBY (opnemMeHHbIe |T- METOABI , HPOrpaMMHBIE
12§ ANanTHPOBATH Texyosornu  npu  cHope, [WPOAYKTBI JUISL pElICHHs]
CYIICCTBYIOIIHNEC aHaIu3€e W IpeacTaBieHun [>alad 5
NPOrPAMMHBIE  TIPOIYKTBI yiydopmaliii XHMUYECKOTO npodeccuoHaIbHOM
IS pelieHus 327134 nodus; e TENIbHOCTH
npodeccuoHanbHOM YMeTb:  HCHOJIB30BaTH
e TEIIBHOCTH CTaH/IapTHbIE u

OpUTHHAJIbHBIC
[pOrpaMMHBIE TTPOJIYKTHI,
npu HEe00X0IMMOCTH|

OIIK-3.2. Hcnonpzyer [AAAITHPYA X AL

CTaHJapTHEIE p [PCUICHIA

OpHTHHATBHBIE HAy4YHOUCCIIE10BATENIbCK

nporpaMMHbele  npopykTer, [1X  3dAat B o0macT

pu HeoOxoaumocTn [XAMUH.

ananTHpys X st [BAAAETh:  HCIOJIB30BaTh

pelenus 3ayay |[COBPEMEHHbIE IT-

npodeccHoHATBHOf TEXHOJOTHH Tpu cOope,

JIEATENbHOCTH; aHanse "
[pe/ICTaBICHUN
MH(POpMaLIUN
XUMHYECKOTo pous.

OIIK-3.3. Ucmnonb3yer

COBpPEMEHHBIE

BBIYHMCIIUTEIbHBIE METOIbI

J1s1 0OpabOTKM TaHHBIX

XUMHUYECKOTO

AKCIIEPUMEHTA,

MOJICJIUPOBAHUS CBOWCTB

BElIECTB (MaTepUajoB) U

IIPOLIECCOB € UX YYaCTUEM.

IK-3 Crnocoben Ha ocHoBelllIK-3-1. Cucrematusupyer [3HaTh: IPUHLINIIB]
KPUTUYECKOTO  aHanm3auHGOpPMAIINIO, TIOJYUYeH-HYIO0 [paboThl HA COBPEMEHHOMH
pesyneraroB HUP  up xome HHWP u HUOKP, mayuyHoli annaparype npu
HUOKP OLICHUBATHAHAIIU3UPYET ee U [IPOBEACHUHU HAYyYHBIX]
MIEPCIIEKTUBBI UX|COTIOCTABIISIET C MCCIIEJOBaHMM.
MIPaKTUYECKOTO ITUTEpaTypHbIMU JaHHBIMU.  |YMeTbh: palOoTarb  HAQ
MIPUMEHEHUS HTK-3.2. Onpenenser Bo- COBPEMEHHOM  Hay4yHOMU
NPOJIOJLKEHUA PabOThl\ osxHbIE HaTpaBJIeHHs anmnaparype npy|
BBIOpaHHOM 06HaCTpra3BHTH5{ paGoT u mepe- MPOBEJCHMH  HAYMHBIX
XUMUH, XUMIYECKOHle Ty BEI IPAKTHYECKOTO vcCIeI0OBaHmH, BI)I6I/Ipa"1;B
TEXHOJIOTHHU WMy hyveHenns noyden-Hpix  |[CPEACTBA U3MEpEeHuH,
CME&KHBIX € XUMHeHneqyyyraton METOTUKY aHaiu3a,
HayKax OLICHUBATh YPOBEHH|

3arpsA3HCHU;
QHATM3UPOBATH
COBpEMEHHBIE MaTepHaIbl




U CpEICTBA PETUCTPAINH

H(pOpMaINY; Jenarthb
BBEIOOD CpencTB 7|
MaTepUaIoB PETUCTPAINH
nHpopMaIuu npy|
POBEICHUU HAyYHBIX
FICCIIEJOBAHUMN.

Buaagers: HaBBbIKaMHU

BEIOOpAa  ONTHUMAJIBHOTO
MeToAa HCCIICIOBaHUS]
(b YHKIIMOHATBHBIX
MaTepHaOB B
3aBHCHMOCTH OT 00BeMa|
1 IIeJed HCCISIOBaHUS]
TS pelieHus
[MOCTaBJICHHEIX 3ajJa4 Ha|
OCHOBAaHHMH aHalIu3a M
COIIOCTABJICHUS BCeH|
COBOKYITHOCTH
MMCIOIIMXCS JaHHBIX

4. CTpykTypa M cojJep:KaHue JUCHUIIMHBI
AJIEMEHTApPHBIX MIPOLIECCOB, KaTaIU3»

4.1. CTpyKTypa AUCUMILIUHBI

«Xumuueckasga JIHHaAMUKa

OO61mas TpyA0eMKOCTh AUCHIUIIINHBI COCTABISAET 4 3aueTHBIX enuHull, 144 vaca.

Tab6anna 4.1.
Buj yueoHoii padoThl Bcero 3
4acoB cemecTp

OOw1ast TPy10€MKOCTh TUCIUITIIMHBI 144 144
AyIUTOpHBIE 3aHATHUS 64 64
Jlexmun 32 32
Jlaboparopusie 3anstus (JI3) 32 32
CamocrositenbHas padota cryaentoB (CPC) 53 53
Kontponb 27 27

COAEPKAHUE JUCHOUIIJIUHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJIEMMNYECKHUX WX ACTPOHOMHNYECKHUX YACOB 1 BUIOB YYEBHbBIX

3AHSTHHI

Taoauna 4.2.



Bunnl yueOHoli padoThl, BKIOYAA @opMBbI TeKYIIEr0 KOHTPOJIS
CaMOCTOSITEJIbHYIO PaGoTy CTY/IEHTOB U yCmeBaeMoCTH (no Hedensm
TPYA0eMKOCTh (B Yacax) cemecmpa)
DopMa IPOMeKYTOYHOM
KonTakTHas padora| CamocrosiTejibHA arTectamun (o cemecmpam)
51 padora
= 5 =
5 2 B =
HaumenoBanue pa3ae/ioB u e = 5 S =
TeM AUCHMIUIMHBI (MOLYJI51) = 5 i x 2 % a o b
E |8 |E g e |& = 2|8
= = < g = Q o) < T =
= T & E |s |2 5 | & E J&2
s |8 |Z s |2 |2 a |8 |8 de
0 « S = ) < © o g |5 |[Fg8
o |© | ™ Q °© | = & £ |8 |edo
E |2 |3 S 1% 1z |E |= |8 |2 |3 |2 9%
N S |8 |8 |8 |5 |5 |8 |& |& 98
o) ° E = M E 15 = < < < < E o
o = T & < ) = = 7 iz 2 2 93
= 5 |s |o 2 & |luodo |2 |& |& |& |98
13) =) =~ = o =l o o o = H Q o (] (] 5] (D) 7 o
] o = =] o == 5] = = 4,9 = M M M a ds
s |8 |2 |82 |© |»8 |& |2 |[»d¢e |2 |2 |2 |2 |2 8§23
54 Q () T = (=M§3} S R] a'go S [ [ 2 | & 45
S R IR B B |HA [ |[E Hgo |% |[E |E |BE |[E &
1. Baenenue 3 4 2 2 |1-13 2 |- 3 - - - - -
2. OCHOBHBIE ITOHATHS U 31814 4 -8 4 - |- {3 |- |- |- 1- |-
3aKOHBI XUMHUYESCKOM
KHUHCTUKHAU
3. |Kunernueckuii agamm3 3 | 12| 6 6 |-10 4 |- |- |3 |- |- |- |- |-
TIPOCTBIX " CJIOKHBIX|
ﬂDQVTTTlﬁ
4. [[emHbIC peakuu 3|18 | 4 4 1-16 4 1- |- 13 |- |- |- 1-1-
5. [Teopumn xumuueckor| 3 | 12 | 6 6 |-]10 4 |- |3 |- |- |- |- 1 |-
KUHETUKH
6. (®oroxumuyeckue peakuuu. | 3 |8 |4 4 |-|6 4 |- |3 |- |- |- |-1-1-
7. |Karamu3 311216 6 |-]10 5 |- [3 [3 |- [- |- |- |-
UToro: 64 | 32 32 53 27

4.2. Copepxanue I CUUILIHHBI

B pasgene 4.2. mporpammbl y4ueOHOW AMCHMITIMHBI «XWMHUYECKass TUHAMHUKA DIIEMEHTapHBIX
MPOLIECCOBY TMPUBOMAATCS KpaTKUE AaHHOTAlMKM CTPYKTYPHBIX €IWHUI[ MaTepuaia JAUCIUILTUHBL
ConepxkaHue TUCHMILUIMHBI CTPYKTYPUPYETCA MO pasjesiaM, TeMaM WM MOAYJISIM U PacKpbIBaeTcs B
aHHOTAIMAX paboueill mporpamMmbl C JOCTAaTOYHOM MOJTHOTOM, YTOOBI OOyYarommecs MOTIH U3ydaTh
MaTepuaj CaMOCTOATEIbHO, OMUPAsCh Ha MPOTrpamMmy.

Tembl y4eOHBIX 3aHATHI (00111asi TPYA0EMKOCTh Y4eOHOI TUCHUIIUHBI 4 3aUeTHbIE eIMHUIIbI

Taonuua 4.3.

Pa3nes, Tema CoaeprxkaHue nmporpaMmbl y4eO0HOH AU CHUIIMHBI |




Pazpea 1.

BBEJIEHUE

XHUMHU4YECKasi KUHETHKA - HAyKa O CKOPOCTAX U MEXaHU3MAaX XMMHUYECKUX PEaKIU.
HecoorBeTcTBHE MEXaHM3MOB pEaKkUMil M HUX CTEXHOMETPUYECKUX YPaBHEHMM.
Mexanusm paznoxenus N2O, N,Os, cuareza HBr u HI.

Pazpnen 2.

OCHOBHBIE IOHATHS ¥ 3AKOHBI XUMHWYECKON KNHETHUKH.

Tema 1. OcHOBHbBIE MOHATHS U 3aKOHBl XMMUYECKOW KHMHETUKHU. OmpexneneHue

CKOpOCTH XuUMHYeCKOM peakuuu. Kunernueckue kpusble. Kunernueckue
ypaBHeHusA. OnpeneneHue KOHCTaHThl CKOPOCTH M MOpsiAKa peakiuu. Peaknumn
IIEPEMEHHOT0 TMOpsAJKA U H3MEHEHUE IMOpAJKA B XOJI€ PEaKUUH Ha IpUMEpE
peaxuu oopazoBanust HBr. MosnekynsipHOCTb 371eMEHTapHbIX PEAKLIHUM.
Tema 2. Kunerndueckuii 3aKOH JEHCTBUS MacC M 00JACTh €r0 NMPHUMEHHMOCTH.
CocraBiieHue KUHETHUYECKUX YPABHEHUN Ul WM3BECTHOTO MEXaHU3Ma PEAKIMHU.
[lpsmast u oOpaTHas 3a1a4d XUMHUYECKOH KHHETHKH. 3aBHCHMOCTb KOHCTaHTHI
CKOpOCTM OT TeMmIeparypsl. YpaBHeHue Appenuyca. “OddextuBHas” u
“UCTUHHAS SHEPTrUU aKTUBALUU.

Pazgen 3.

KWHETHUYECKHWHA AHAJIM3 MPOCTHBIX U CJOKHBIX PEAKITUI.

Tema 1. HeoOparumble peakuuu IE€pBOro, BTOPOIO M TPETHErO IMOPSJIKOB.
OmnpeneneHne KOHCTAHT CKOPOCTH W3 OMNBITHBIX JAHHBIX. METOIbl ONpeesIeHHs
HOpsi/IKA PEaKIMU U BUJIa KHHETUYECKOTO YpaBHEHHUS.

Tema 2. Cnoxunble peakuuu. [IpyHIUN HE3aBUCUMOCTH 3JIEMEHTAPHBIX CTaIUil.
MeTtoibl cOCTaBIEHUS KMHETHYECKUX ypaBHEHUN. OOpaTUMble peakuu NEpBOIro
nopsijaka. OnpeneneHI/Ie OJICMCHTAPHBIX KOHCTAHT M3 OIIBITHBIX JaHHBIX.
[TapayensHble peakuuu. IlocnenoBarenbHble peakUUMM Ha IpUMEpPE JABYX
HEoOpaTUMBIX peaklMil mepBoro nopsjaka. KnHeTnueckue KpUBbIE HAKOIICHUS
OTACJIBHBIX MIPOJYKTOB.

Tema 3. Kunernueckuii aHaim3 MPOIECCOB, MPOTEKAIONIUX uYepe3 oOpa3oBaHUE
IPOMEXYTOUHBIX HpOAYKTOB. [IpuHIMn kBasucranuoHapHOocTH boaenmreiiHa u
001aCTh €ro MPUMEHUMOCTH.

Pazgen 4.

HEITHBIE PEAKITUN

Tema 1. DnemeHTapHbIE NPOIECCH] BOZHUKHOBEHUS, ITPOJOKEHHUSI, Pa3BETBICHUS
u oOpsiBa wnemeil. JnuHa wenu. Pa3nuuyHble MeTOABI pacueTa CKOPOCTH
HEPA3BETBJICHHBIX LENHBIX peakuuil. IIpuMeHeHne merona cTallMOHAPHOCTH IS
COCTAaBJICHUsI KMHETHYECKUX YpPaBHEHHH HEpPa3BETBIEHHBIX LEMHBIX PEAaKLUN Ha
npumepe obpazoBanus HBr.

Tema 2 PasBerBineHHble IenHble peakuuud. KuHernueckue 0coOEHHOCTH
pa3BETBICHHBIX LENHBIX peakuuid. IlpenenbHple SBIEHUS B pPa3BETBICHHBIX
LHENHBIX pPEaKIHUsIX Ha IMpUMEpe peakluu OKucieHus Bojopona. [lomyocTpos
BocruiaMeHeHus. [leproa MHIyKIuU. 3aBUCHMOCTh CKOPOCTH PEaKIUU Ha HUKHEM
npejene BOCIUIAMEHEHHs] OT JUaMeTpa COCyAa M INPHPOJbl €ro MOBEPXHOCTH.
[IpumeHeHnne MeToJa KBa3HCTAllMOHAPHBIX KOHLEHTPALMM A  ONUCAHMS
IOpEJeNbHbIX SABJICHMH B OKPECTHOCTAX IE€PBOIO M BTOPOrO  MPEJENIOB
BocIJIaMeHeHus. TeroBod B3pbIB M YCJIOBUS BOCIUIAMEHEHUS Ha TPEThEM




npenene.

Pazgen 5 TEOPUU XUMHUUYECKON KNHETUKH
Tema 1. Teopust coynapeHuil. Ympyrue, HEynpyrue, XUMUUECKUE COYIApPEHHUS.

OOmee uwncino CcToJIKHOBeHWMH. Muoxwurens bonbimana. Yucno aKTHBHBIX
ctonkHOoBeHUH. Crepuueckuii dakrtop. Teopernmueckuii pacueT KOHCTAHTBI
CKOpOCTH OuMonekyiasipHol peakiuu. [IpumeHeHwe Teopuu coydapeHUd K
OUMOJIEKYJISIPHBIM ~ peakiusiM. Teopuss cOyAapeHHuil B  NPUMEHEHHH K
MOHOMOJEKYJISIpHBIM peakuusM. Cxema JIMHIZEMaHa M €€ CONOCTABICHHE C
ONBITHBIMU JTaHHbIMU. [IpuumHbl HetoyHOCTH cxembl Jlunnemana. [lonpasku
Xurnwenveyoa u Kaccens. Ilonamue o meopuu PPKM.

Tema 2 DneMeHTapHbBIC aKThl XUMUYECKUX PEAKUIUi 1 (PU3UIECKUIT CMBICIT SHEPTHU
AkTUBaUMK. [IOBEpXHOCTh MOTEHUHAIBHOW HSHEPTUM JUIsl B3aUMOJICUCTBUSL TPEX
aToMOB Bojaopoja. ComocraBieHHE pe3ylbTaTOB MPUOJMKEHHBIX M TOYHBIX
[pacyeTOB MMOBEPXHOCTU MOTEHLIUAIBLHONW SHEPTUH JUIsl 3TOM CUCTEMBI.

Tema 3 Teopus nepexoaHOTO COCTOSHUS (AKTHBUPOBAHHOTO KoMILIiekca). CBoCcTBa
AKTUBUPOBAHHOTO KOMIUIeKca. CTaTMCTMYECKUH pacueT KOHCTAHTBI CKOPOCTH.
OCHOBHbBIE [OMYIICHHUS TEOPUM AKTUBUPOBAHHOTO KOMIUIEKCa M OO0JIACTh €ro
MPUMEHUMOCTH. TPaHCMUCCUOHHBIN KO3 PHUIIMEHT.

Tema 4 TepmoauHAMHUYECKHUN AacleKT TEOPUU AaKTHBHUPOBAHHOTO KOMILIEKCA.
Outponusi akTUBaUuMU. COOTHOIIEHUS] MEXAY ONBITHOM M WCTUHHOM SHEprueu
aktuBanuu. OObsSICHEHHE  “NOBBIIIEHHBIX” H  “3aHIKEHHBIX  3HAYEHUH
MPEIPKCIIOHEHIIMATIEHOTO MHOXKHUTETIS.

Tema 5 bumonexynspHble peakuuu. Teopuss aKTHBHUPOBAHHOTO KOMIUIEKCAa B
OPUMEHEHUH K OHMOJIEKYJISpHBIM peakUMsM pa3inyHoro Tuma. Teopus
coylapeHul B MPUMEHEHMHM K OMMOJEKYJIspHbIM peakuusMm. ComocraBieHHe
pe3yJIbTaTOB TEOPUH COYTApPEHUIN 1 TEOPUN AKTUBUPOBAHHOTO KOMILJIEKCA.

Tema 6. Tpumonexynsipable peakiuu. [IpuMeHeHHE TEOpHH AaKTHBHPOBAHHOTO
KOMILJIEKCA JUIsl OMCAHUsl TPUMOJIEKYIISIPHBIX PEAKIUI ¢ y4acTUEM OKCHJA a30Ta.
Teopus coymapeHMil B TPUMEHEHUHM K TPUMOJEKYISIPHBIM  PEAKIHUSM.
ComnocTaBiieHHE Pe3yIbTaTOB 00EUX TEOPHI.

Pa3nen 6. OOXUMHNYECKUE PEAKIIUU
Tema 1. DnemenTtapubie GoTOXUMUYECKHE TTpoliecchl. DOTOXMMUYECKHUE aKTHBHBIC

YaCTUIIBI. DKCUMEPHI, SKCUIIJIEKCHI U UX CBOMCTBa. M3MeHeHHME (DU3MUECKUX H
XUMHUYECKHX CBOWCTB MOJIEKYJ TPU DIEKTPOHHOM BO30YyxaAeHHU. KBaHTOBBIHA
BBIXO/A. 3aKOH (POTOXMMHYECKON SKBUBAICHTHOCTH OWHIITEHHA. OmnpenencHue
KMHETUYECKUX TOCTOSIHHBIX (DOTOXMMHUYECKUX PEAKIMl METOJOM CTAallMOHAPHBIX
KOHIIEHTPALUN.

5. OBPA3ZOBATEJIBHBIE TEXHOJIOI'MHU
B mporiecce 00ydeHus HCTIONB3YIOTCS TPATUIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH (JICKIIUH,

CEeMHHApBI, TPaKTUYECKHE paboThl) M aAKTUBHbIE HHHOBAIIMOHHBIE 00pa30BaTe/IbHbIE TEXHOJIOTHH:



1. CemuHap B OMaJOroBOM pEXHME IMPUMEHSETCS B OCHOBHOM IIPH OOCYXJICHHH BBICTYIUICHUH
MarucTPaHToOB C Jokiagaamu (pedeparamm)
2. I'pynmoBoii pa30op pe3yabTaToB KOHTPOJIBHBIX padboT
3. BcTpeun ¢ coTpynHHKaMH M PYKOBOAMTENSIMH NMPOQIIBHBIX J1a00paTOpUl | MPEANpHATHH -
HNOTEHIUATBHBIMUA PaO0OTONATEISIMU BHITYCKHHKOB.
B menoM mpu u3ydyeHMHM Kypca akTHBHBIC M MHTEPAKTHBHBIC ()OPMBI MPOBEIACHUS 3aHITUN
cocTaBJisitOT He MeHee 30% ayqUTOPHBIX 3aHATHH.

4. AKTHBHbIE U HHTEPAKTHUBHbBIE (DOPMBbI NPOBeAEeHHSI Y4eOHBIX 3aHATHI MO TUCUMUILIJIMHE

Tabnuya 5.1.
Ne Ceme- | Tema nporpaMMbl ¥ CHMIIJIMHBI IIpuMmensiemble Koua-Bo
CTp TEXHOJOI'nn ayauT.yacoB
1. 3 Brejienue WHTepakTUBHAS JICKIIUS. 4
2. 3 OCHOBHBIE TTOHATHUS U 3aKOHBI XUMHUYECKOU Jlexums ¢ mpe3eHTaruein 3
KHHETHKH
3. 3 KuneTnyecknii aHanm3 TPOCTBIX M CHOKHBIX | Jleknus ¢ Ipe3cHTalHeH 5
peakuui
4. 3 Llenubie peakuuu Jlexnus ¢ npe3eHTanuein 5
5. 3 Teopun XUMUYECKOW KHHETHKH Jleknus ¢ npe3eHTanuein 6
6. 3 DOTOXMMUYECKHE PEaKITHHI Jlexuus ¢ mpeseHTanueit 3
7. 3 Karamms Jlexuus ¢ npe3eHTanuen 3

6. YueOHO-MeTOAMYeCKOe oDecredyeHHE CAMOCTOATENBHOH  PpaGoThl  MarucTPaHTOB.
OneHoOYHbIE CPEACTBA ISl TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH, IIPOMEKYTOYHOH aTTECTAIIMH 10
UTOraM OCBOEHHUS THCHUILIHHBI.

6.1. Ilnan camocTosiTeIbHON PAad0THI MATHCTPAHTOB

Taonuya 6.1.
Ne HaumenoBanue pasnena Buj camocrosiTennb- 3ananue Pexomenna- Koan-
n/n (TeMbI) TMCUMIIJIMHBI HOIi padoThI yemast 4ecTBO

JuTepaTypa | 4acoB

1. Beenenue CobecenoBanne |Mexanusm — pasnoxkenuss  N,O, 1,2 3
N,QOs, cunresa HBr u HI.
2. OCHOBHEIE NOHATHUSA U CobecenoBanne Kunernueckne kpusble. Knunernd- 1,2 8
3aKOHBI XUMHYECKOM eckue ypaBHeHHs. OrmpeneieHue
KHHETHUKHU KOHCTaHTBI CKOPOCTH H IOpPSAKa

peakuuu. Peaknmu nepeMeHHOTroO
TOpsi/Ika ¥ M3MEHEHWE MOopsjKa B
XO0JI€ peaKkuyy Ha IPUMepe pPeaKkiuu
o0pa3oBaHus HBr. Monexky-
JISIPHOCTB JIEMEHTAPHBIX PEaKuii.




3. |Kunernueckunii ananus | CobecenoBanue Kunernuyeckuii aHanu3 MpoLeccos, 1,2 10
MPOCTBIX M CIIOKHBIX PEAKI[HA MPOTEKAIIUX 4Yepe3 00pa3oBaHUC)
MPOMEKYTOYHBIX MPOYKTOB
[MpuHnun KBa3HCTAI[MOHAPHOCTH
Bopenmreiina u  o0macte  erg
MIPUMEHUMOCTH.

4. |LenHbre peaknuu CobecenoBanne [IpumeHnerne MeToma KBas3WCTa- 1,2 6
OUOHAPHBIX KOHIGHTpAIUi s
OTIMCAHMS TIPENENbHBIX SBICHAN B
OKpPECTHOCTSAX TIEPBOTO M BTOPOTO
TIPeeIioB BOCIIJIAMEHEHHS.
TennoBoll  B3pbBIB U yCJIOBUSA
BOCILIAMEHEHUS Ha TpEThEM

npezene
5. |Teopun xumudeckoii | CobeceoBanue Teopust coymapeHuil B IpUMEHE] 3 10
KUHETHKH OJICKYJIIPHBIM PeaKIHsIM.

MaHa M €€ COINOCTaBJICHUE C OIIBI
Mu.  IIpU4MHBI ~ HETOYHOCTH

MaHa. [lonpasku Xunwenveyoa u Kg
tue o meopuu PPKM.
TepMOOMHAMUYECKUNA  aCHEKT 1
TPOBAHHOTO KOMILIEKCA. OHT
i, COOTHOIIEHHS MEKAY OIIBIT

6. |[DoToxumMuueckue peaKkiuu CobecenoBanue 3aKkoH (hOTOXUMHUYECKOI 4,5,6 6
SKBUBAICHTHOCTH OWHIIITENHA.
Omnpenenenue KHHETHYECKUX
ITOCTOSTHHBIX (hOTOXMMHUYECKHUX
peakuuii MeTOoIOM CTallHOHAPHBIX
KOHLEHTpaLUH.

7. |Karamus TECTBI Karanutuyeckoe  OKHCIIEHHE 31 45,6 10
EKCHBIMU COCAMHEHHUSMH NaJlIajIusl.
®epmeHTaTuBHBIH  Katamm3.  (
M O  KHHETHKE M  MeXaH
HTaTUBHBIX peakuui. [Ipume
MIa CTAMOHAPHOCTH JUIS BBIYHC
HOM CKOPOCTH TOoMOT|
ITHYECKON peaknud C YYacTHEM (
Ta. YpaBHeHue Muxasmuca — M
JICHNE KUHETHYECKUX ITOCTOSHHBIX
EHHSI M3 OTBITHBIX JIaHHBIX.

6.2. MeTonnueckne yKa3aHHus 110 OPraHU3alMHM CAMOCTOSATEbHOI pa00oThl MATHCTPAHTOB

YueOHbIM T1aHOM HarpaiieHus noarotoBku 04.04.01. Xumus o guciuIuimae « XuMAYecKas
JTUHAMUKA JJIEMEHTAPHBIX MPOIECCOB, KaTalM3» MPEeIyCMaTpPUBACTCS CaMOCTOsITEIbHAs pabdora
MarucTpaHTa, KOTOpas BBIMOJTHSAETCS CICNYIOMUMHA BHJIAMH CaMOCTOSITEIBHOW PabOTHI:
HamucaHue KOHTPOJIHHOU PabOTHI MO AUCIHUILTHHE, Cada KOJIOKBUYMA.

6.2.1. Meroanyeckue peKOMEHAAUMH 110 OATOTOBKE U ¢a4e KOJJIOKBHYMA

KonnokBuyM (B mepeBojJie C JATHHCKOTO «Oecena, pa3roBop») — (opma TEKYyIIEro KOHTPOJI
3HaHUH CTYIECHTOB, KOTOpas MPOBOAMUTCS B BUJIE COOCCEOBAaHUM TPEIOAABATENSI U MAarucTpaHTa IO
CaMOCTOSTEJIBHO MOJATOTOBIEHHON MAaruCTPAHTOM TEME.

OH mpuMeHseTcs JUIsl MPOBEPKH 3HAHWUW 10 OMpeaeNieHHOMY pasneny (Wiu oObEeMHON Teme) U
MPUHATHS PEIICHUSI O TOM, MOKHO JIM MEPEXOJIUTh K U3y4E€HHUIO HOBOro marepuaina. KommokBuym —



3T0 Oecela ¢ MarkucCTpaHTaMH, IENbI0O KOTOPOH SIBISIETCS BBIBICHUE YPOBHS OBJIAJCHUS HOBBIMU
3HaHUSAMH. B oTiMume oT cemMMHapa IrilaBHOE Ha KOJUIOKBUYME — 3TO IPOBEpPKa 3HAHUM € LIETIbI0 UX
CHCTEMaTHU3allUH.

Heabo KoJUIOKBHYMa sBIseTcd (OPMHUpPOBAHME Yy MarkuCTpaHTa HaBBIKOB — aHalIM3a
TEOPETUYECKHX MPOOIIEM Ha OCHOBE CAMOCTOSITEILHOTO H3yUeHHUsl y4eOHOM U HAyYHOH JTUTEepaTyphl.

Ha xo/10KkBHyM BBIHOCATCSL KPYIIHBIE, IPOOJIEMHBIE, HEPEJIKO CIIOPHBIC TEOPETUYECKHUE BOIIPOCHI.
KonnokBuyM MOET MPOBOAMUTHCS IO BONpPOCAaM, OOCYXIaBIIMMCS Ha ceMuHapax. KoHKpeTHbIe
BOMNPOCHI ISl KOJUIOKBUYMa MarucTpaHTaM He COOOIIAl0TCs, OJHAKO 3apaHee (OpMyIHpYHOTCs
npernonasateneM. [Ipennonaraemeiii 00beM OTBeTa HE JOJDKEH ObITH OonbmmM (mpumepHO 1,5-2
MUHYTBI), YTOOBI IPENOAABATENb MOT YCIIETh OIPOCUTh BCEX MarCTPAHTOB.

Ot marucTtpanra Tpedyercs:

e BJIQJICHUE H3YYEHHBIM B XOA€ Y4YeOHOro Ipolecca MaTephalioM, OTHOCALIMMCS K

paccMaTpuBaeMoit mpooeme;

e HAJIMYKE COOCTBEHHOI0 MHEHUSI 110 00CYKAaeMbIM BOIIPOCAM M YMEHUE €ro apryMEHTHPOBATb.

KomnokBuym — 3T0 HE TONBKO (popMa KOHTPOJIS, HO M METO yrITyOJIeHHs, 3aKpeTICHNsT 3HAaHUI
MarucTpaHTOB, TaK Kak B XOJ€ coOeceOBaHUs IPENoAaBaTeNlb Pa3bsCHIET CIOKHbIE BOIPOCHI,
BO3HUKAIOIINE Y CTY/ICHTA B MPOIECCE U3YUSHHSI JAHHOTO HCTOYHHKA.

3ajaua KOJUIOKBUYMa JIOOUTHCS MIyOOKOro M3ydeHHsl OTOOpaHHOTO Marepuana, NpoOyIuThb y
MarucTpaHTa CTPEMIJICHHE K YTCHHIO JOTIOJHUTEIHHON SKOHOMUYECKOH JTUTEPaTypHI.

IToaroroBka Kk NpoBeJeHUI0 KOJUIOKBHYMA.

[TonroToBka K KOJJIOKBHYMY IPEATOIAaraeT HECKOIBKO ATAIOB!

1. I[ToaroToBka K KOJUIOKBUYMY HAYMHAETCSI C YCTAHOBOYHOM KOHCYJbTAllMM IIPErojiaBaTess, Ha
KOTOPOH OH Pa3bsCHSET Pa3BEPHYTYIO TEMATUKY MPOOJIEMBI, PEKOMEHIYET JTUTEPATypy AJIS N3YUIEHUS
U 00BSCHSET NMPOLEAYPY TPOBEACHUS KOJIIOKBUYMA.

2. Kak mpaBuiio, Ha CaMOCTOSITENIbHYIO TIOJTOTOBKY K KOJUIOKBUYMY MarucTpaHTy OTBOAMTCS 3—4
Henenu. IloaroToBka BkIOYaeT B ce0sl M3ydeHHE PEKOMEHJOBAHHOM JMTEpaTypsl U (IO YKa3aHUIO
MPEeTo1aBaTessl) KOHCTIEKTHPOBAHUE BAKHEUIITNX MCTOYHUKOB.

3. KomnokBuym mpoBoautcst B (opMe HMHIMBHIyalbHON Oeceibl NpernoaaBaresiss C KaKIbIM
MarucTpaHTOM WK Oece/ibl B HeOONIbIUX Tpynmnax (3—5 4enoBek).

4. IlpenonaBaTenp 3a7aeT HECKOJIBKO KPATKMX KOHKPETHBIX BOIPOCOB, MO3BOJISIIOIIMX BBISICHUTH
CTeneHb JOOPOCOBECTHOCTH PabOTHI C TUTEPATYPOil, KOHTPOIHPYET KOHCTIEKT. [lanee Goee moapoOHO
o0cyxaeTcs Kakas-1100 CTOpOHa MPOOIEMBI, UTO MO3BOJISIET OLIEHUTh YPOBEHb IOHUMAaHUSI.

6. Ilo uroram KoyJIOKBUyMa BbICTaBisieTcs: quddepeHIpoBaHHas OLEHKa, UMeroas OoJbIIOo
yJEJIbHBINA BEC B ONPEACTICHUH TEKYIeH ycrieBaeéMOCTH MaruCTpaHTa.

Oco0eHHOCTH M MOPSIAOK CAAYU KOJUIOKBHYMA. MarucTpanT MOeT ce0sl CUUTaTh TOTOBBIM K
claye KOJUIOKBUYMa IO H30paHHOW paboTe, KOrja y HEro ecTb MM JIMYHO COCTaBJICHHBIM U
00pa0oTaHHBI KOHCHEKT cAaBaeMON pabOThl, OH 3HAET CTPYKTYpPy pabOThl B LIEJIOM, COJIEp:KaHUeE
paloThI B 1IEJIOM HJIM OTJIENIbHBIX €€ pa3ziesioB (TJ1aB); YMEET pacKpbITh pacCMaTpUBaeMble MPOOIEMBI
M BBICKa3aTh CBOE OTHOIIEHHE K MPOYHTAaHHOMY W CBOM COMHEHHS, a TaKKe 3HAeT, KaK yOeIuTh
MPEero/IaBaTessl B IPaBOTE CBOMX CYXKICHUH.

[IpoBeneHne KOIOKBHYMa TIO3BOJIIET MAruCTPaHTy NPHUOOPECTH OMBIT pabOThI  HaJ
MEPBOMCTOYHUKAMH, YTO B JaJbHEUIIEM IOMOXET C MEHBIIMMH 3aTpaTaMd BPEMEHU paboTaTh Haj
JUTEPaTypoi 1o KypcoBoi paboTe U MpH MOATOTOBKE K 3a4ETy

6.3. Tekymmii KOHTPOJIb MPOBOJUTCS CUCTEMAaTUYECKH B YacChl ayJUTOPHBIX 3aHATHA WU BO
BpEMS ayJUTOPHON CaMOCTOSTENbHOU paboOThl oOydarommuxcs. PyOexHblii KOHTPOIb MPOBOAMUTCS C
MOMOINBIO  OTACIBHO  pa3palOTaHHBIX  OIEHOYHBIX  CpeACTB. [IpoOMEXYyTOUHBIH  KOHTPOJb
OpPraHU30BBIBAETCS HA OCHOBE CYMMUPOBAHUS JAHHBIX TEKYIIETO U PYyOSKHOTO KOHTPOJIS

Kpurepun oneHkn NpoMe;KyTOYHOM aTTecTanum B popme 3K3aMeHa

Tabauua 6.3.



Ouenka XapakrepucTuka TpeOOBaHMI K pe3yiabTaraM arrectauud B d¢opme
IK3aMeHa

«OTIHYHO» Teoperuueckoe colepkaHMEe Kypca OCBOEHO IIOJHOCThIO 0e3 mpoOenos,
CUCTEMHO U TIyOOKO, HEOOXOIUMBIE TPAKTUUYECKHE HAaBBIKK pPaOOTHI ¢
OCBOCHHBIM MaTepHaJoM C(QOPMHUPOBAHBI, BCE NPEAYCMOTPEHHBIE padboueit
y4eOHOI mporpaMMoi ydeOHbIE 3a/1aHUS BHIIIOJTHEHBI 0€3yNpeuHo, Ka4eCTBO UX
BBINOJIHEHHSI OLIEHEHO YKCIIOM 0aJlyIoB, OJIM3KUM K MAaKCUMYMY.

«Xopomo» Teoperuueckoe conep’kaHHEe Kypca OCBOGHO B ILeloM 0e3 mpo0enos,
HE00XO/UMbIEe MPAKTUUYECKHUE HABBIKM pabOThl ¢ OCBOCHHBIM MaTepHalloOM B
OCHOBHOM C(OPMHPOBAHBI, MPEIYCMOTPEHHBIE paboyeil yueOHOH mporpaMmmoin
yueOHble 3aJaHMsl BBIIOJIHEHbl C OTAEIbHBIMM HETOYHOCTSIMM, KadyeCTBO
BBIIOJIHEHHUS OOJBINMHCTBA 3aJaHUM OIEHEHO YHMCIOM OaIoB, ONHM3KHM K

MaKCHUMYMY.
«YnosuerBop | Teopernyeckoe comepkaHue Kypca OCBOCHO OOJBbIIEH YacThiO, HO MPOOEIBI HE
UTEILHOY» HOCSIT CYIIECTBEHHOI'O XapaKTepa, HEOOXOIMMBbIC MPAKTHYECKUE HABBIKU PAOOTHI

C OCBOCHHBIM MAaTE€pPHaJOM B OCHOBHOM C(OPMHPOBAHBI, OOJBIIMHCTBO
PEeIyCMOTPEHHBIX  pabodeil y4eOHOIl mporpammoill  y4eOHBIX 3aJaHUil
BBITTOJIHEHBI, OT/ICTbHBIEC U3 BHIMIOJIHEHHBIX 3aJaHUH COJIEPIKAT OUTHOKH.
«HeynonetB | Teoperuueckoe colep:kaHue Kypca OCBOSHO YaCTUYHO, HEOOXOIHWMBIE HABBIKU
OpUTEIBHO» | padOThl HE CGOPMHUPOBAHBI WM CHOPMHUPOBAHBI OTACIBHBIE M3 HUX,
OOJIBIIMHCTBO NPEIYCMOTPEHHBIX paboueld ydeOHOW mporpaMMol y4eOHBIX
3aJJaHii HE BBIMOJIHEHO JHOO BBITIOJHEHO C TPYOBIMH OIIMOKAMH, KaueCTBO UX
BBITIOJTHEHHSI OI[EHEHO YHCIIOM 0aioB, OJM3KUM K MUHUMYMY.

6.3.1. Texymmii ¥ UTOrOBBIii KOHTPOJIb YCIIEBAEMOCTH NPOBOAUTCS B (pOPMe KOJVIOKBHYMOB.

Ilpumepnuie onpocel 011 cobecedosanus
Bapuanm 1

1. Ckopocts xumuyeckod peakuuu. KuHeTHueckuMe ypaBHEHHMS DSJIEMEHTAPHBIX XMMHUYECKHUX
peaknuii, 3aK0H JEHCTBYIOIIUX Macc.

2. MoneKymnsIpHOCTb, MOPSIOK M KOHCTaHTAa CKOPOCTH pEakLUU, ypaBHEHHE AppeHHyca, SHEpIHs
aKTUBAallMM M  MPEIdKCIIOHEHIMAIbHBI MHOXUWTENb. BiusHue TeMmmeparypbl Ha CKOPOCTh
XUMHUYECKHUX PEAKIINM.

3. CBA3p TEPMOJAMHAMUKHU M KNHETHUKH. [ paHUIbI IPUMEHEHNS ypaBHEHUs AppeHuyca.

4. OnbITHAsI SHEPTUs aKTUBALIUS U €€ ONPEJIEIIEHUE HA OCHOBE DKCIIEPUMEHTAIIBHBIX JTAHHBIX.

5. Teopust akTUBHBIX CTOJIKHOBEHMM B ra3e. UuCino akTUBHBIX CTOJIKHOBEHUM.

6. Teopus axkTHMBMpPOBaHHOrO KoMiUIekca. [loBepXHOCTh mNOTeHUMaNbHOM sHepruu. CBoiicTBa
AKTHUBHOT'O KOMILIEKCA.

7. CpaBHEHUE TEOpUN AKTHBHBIX CTOJKHOBEHUI M aKTUBHPOBAHHOIO KOMILJIEKCAa I OHUMOJIEKY-
JIIPHBIX PEaKIHM.

8.0mnpenenenue karanusa. Bunael katannsza. OCHOBHBIE 3Tallbl pa3BUTHS MPEJCTABICHUN O KaTalu3e.
Karanmntnueckue nponeccel B npupojae. MexaHn3m KaTaTUTHYECKON peaKIuy, KaTaTUTUIECKUN UK.
9. AKTHBHOCTb U CTAaOMJIBHOCTH KaTalu3aTopoB. [IpoMOTOpEl M KaTamuTHYECKHE siAbl (MHTUOHOPBI).
BinsiHMe kaTanu3aTopoB Ha CEJIEKTUBHOCTh NMApAJIENbHBIX, MOCIEAOBATENIBHBIX, MOCIEI0BATEIBHO-
MapAJUIEIBHBIX U IPYIUX CIOXKHBIX PEAKIIUH.

10. AncopOuus Kak cTagusi TeTepPOreHHO-KaTaTuTHYeCKOW peakuuu. [Ipupona amcopOIuoHHOTO
B3anMoieiicTBus. DOusnueckas aacopOIus U XeMOCOPOIIHSL.

11. M3orepmbr aacopOimu. Temora amcopOuuMM W €€ 3aBUCHUMOCTh OT CTEIEHHU 3aIlOJIHCHHS
MOBEPXHOCTHU. AJICOPOLIMS MPOCTHIX MOJIEKYJ Ha MOBEPXHOCTH MEPEXOJHBIX METALIOB.

12. HeotHOPOJHOCTH MTOBEPXHOCTH. AICOPOLIMOHHBIE METOIbI H3MEPEHHSI TOBEPXHOCTH KaTalu3aTropa



1 KOHILIEHTPAllMH KaTAIUTUYECKU-aKTUBHBIX LIEHTpoB. K- n Y®-cnekTpockonus B ajicopouu u

KaTaJluse.

13.KuHeTuKa rereporeHHO-KaTaJIuTHUECKUX peakunidi. Mexanusm Jlenrmropa-XuHiuenbBy1a

14. KuHeTHKa reTeporeHHO-KaTATMTUYECKUX peakiuii. Mexanusm Punnna-Wnm.

15. Tlpocreiimue Turbl a1copOIMOHHEIX cinoeB (JIsurmropa, bpynayaspa -Ommera -Temnepa,
Opeitnamxa).

16. MynbTuruieTHasi TEOpUsl TETEPOreHHOr0 Karanusa. [IoHATHE O CTPYKTYPHOH 4YyBCTBUTEIHLHOCTH

peakuuii. Peakuuu ruapupoBaHus W TMAPOTEHOJIM3a HA CIUIABAX M HAHECEHHBIX KaTauu3aTropax.

BnusiHue nucnepcHOCTH Ha KaTaJIUTHYECKYI0 aKTHBHOCTD.

Bapuanm 2

1. KucnoTHslii U OCHOBHBIA KaTanu3. MexaHW3M KHCIOTHOTO M OCHOBHOro Karamusa. Kommuect-
BEHHAsl XapaKTEPUCTHKA KHUCIOTHO-OCHOBHOI'O B3aMMOACHCTBUA. JKECTKHE M MATKME KHUCIOTBI U
ocHoBaHus. CBepxkucinoThl. Crienupuyeckuii 1 00U KHUCIOTHO-OCHOBHBIN Katanu3. Oco0eHHOCTH
KUHETUKU U MEXaHU3M.

2.  MerannokoMIuieKCHbIM KaTanu3. Kataiutuuecku-akTUBHBIE KOMIUIEKCH MeTauioB. llpumepst
MEXaHU3MOB PEAKLUN, KATAIM3UPYEMBIX KOMIUIEKCAMU METAJUIOB: TMAPUPOBAHUE, OKHUCIICHHE,
M30Mepu3alusl.

3. Tumbl reTeporeHHBIX KaTaau3aTopoB. MeTaiibl M CIUIaBbl Kak Karanu3aTopbl. Koppensuus
MEX1y KaTAIUTUYECKOM aKTUBHOCTHIO METAIIJIOB M CTENIEHBIO y4acTHs d- 3JIEKTPOHOB B 00Opa30BaHUU
METAJUIMYECKUX CBSI3EH.

4. Meronpl IPUTOTOBJIEHHS T€TEPOrCHHBIX KaTaM3aTOPOB: OCAXKIEHHUE, NMPONMUTKA, KPUCTALIN3ALINS,
30J1b-T€JIb METOJI, MEXaHOXUMHUYeckuil Meroa. Tepmuueckass oOpaboTka Karanu3zaTopoB. DakTopsl,
ONPEIEAIOINE JUCIIEPCHOCTh AKTUBHOI'O KOMIIOHEHTA.

5. Ilopucrast cTpyKTypa KaTaau3aToOpoB, CIIOCOOBI €€ (OpPMHUPOBAaHUS M METOJAbl MCCIIEI0BaHUS.
PryrHas nopomerpusa. CTeneHb HCIOJIB30BAHHSA IOBEPXHOCTH MOpP KaTaau3aropa. OnTumanbHas
CTPYKTYpa MOp Karaau3aropa.

6. Karanus okcuaaMu nepexogHbIX METAUIOB. DJIEKTPOHHAs TPAKTOBKA XeMOCOPOIMM U KaTalau3a Ha
MOJIyNPOBOIHUKAX. CBA3bh KaTAIUTUYECKOW aKTUBHOCTH C I0JIOKEHHEM ypoBHS Depmu.

7. TereporeHHble KaTaau3aTOpbl KHUCIOTHOM Npupoabl. Poib OpeHCTETOBCKMX U JIBIOMCOBCKHMX
KHCIIOTHBIX LIEHTPOB B XEMOCOpOIMM U KaTajliu3e Ha OKCUAAX aIIOMHUHHS, KPEMHUS U
AITOMOCHJIMKATAX.

8. MoauduuupoBaHHble U CMELIaHHbIE OKCHUIHBIE KaTalu3aTopbl. LleomuTHbIE KaTanu3aTopsbl, CBSA3b
UX aKTUBHOCTU C TUIIOM LIEOJINTA, HAIMYUEM THIPOKCUIIBHBIX I'PYII, MPUPOAOH U KOHLEHTpaLuei
BBE/ICHHBIX B LIEOJINT HOHOB. MOJIEKYIISIPHO-CUTOBBIE CBOMCTBA LIEOJINTHBIX KaTaIN3aTOPOB.

9. OO6nacTu mNpOTEKaHUs] TETEPOreHHO-KATATUTHUECKUX pEaKIHi, WX TMPU3HAKK U METOMAbI
SKCIEPUMEHTAIIBHOTO MTOATBEPKICHHUS.

10. MccnenoBanne KUHETUKH FE€TEPOr€HHO-KaTATUTUYECKUX PEAKIIMNA B IEPUOANYECKUX, IIPOTOYHBIX

U IPOTOYHO-IUPKYISLUOHHBIX PeaKkTopax, 00paboTKa IKCIEPUMEHTATbHBIX TAHHBIX.

11. CrpoeHne MNOBEPXHOCTH TBEPABIX TEN M €ro BIUSHUE HA KATAJIUTHYECKYI0 AaKTHUBHOCTb.
CoBpeMeHHBIE METOJbl HCCIEAOBAaHUS CTPYKTYPBl M COCTaBa IMOBEPXHOCTHOIO CIIOS TBEPABIX TeEIl.
Meroas! onpeieneHus IIEMEHTHOIO COCTaBa KaTalu3aToOPOB, CIIEKTPAIBHBIE U XUMUYECKUE METOIBI.
12. CrnexrpanbHbie U AUGPAKIIMOHHBIE METOIBI IN-Situ B MCCIICTIOBAHUN KAaTATUTUYECKUX PEAKIIHA.

13. U3oTomHBIE METO/BI B MCCIEOBAHUU MEXaHM3Ma Katanu3a. KnHeTHueckuil n30TomHbIA 3¢ (dexT.
N3otonHo-MeueHHble coeMHEHUs. KBAaHTOBO-XMMUYECKHE METO/bI B KaTaJIM3E.

Bapuanm 3



1. Peakuuu okucnenus. [lonHoe u napiuanbHOE OKUCIEHHE. MeXaHu3M KaTaIUTUUYECKOTO OKHUCIICHUS
Mapca - Ban Kpesenena.

2. [Tomyuenue BOIOpOAA U CHHTE3-Ta3a KaTATUTHICCKONH KOHBEPCHEH YIIIeBOIOPO/IOB.

3. Cunte3 ammuaka. TepMoauHaMuKa U MexaHu3M mpotecca. Katanuzatops! npouecca. CTpyKTypHas
YYBCTBUTEIBHOCTh PEAKIIUU

4, Cunre3 Oumepa-Tporma. Mexanu3Mbl mporecca (AMCCONMATHBHBIA M aCCOLMATHBHBIN).
Pacnpenenenue npoaykroB cuHTE3a Mo MoJdeKyisipHou macce. Pacnpenenenue lynbuna- — @nopu.
['uppupoBanue u AeruIpupoOBaHUE OPraHUYECKUX COETUHEHUM.

5. OkucieHne HeopraHu4eckux coenuuenuil. [lonydyenue cepHoi U a30THOM KUCTIOT.

6. Oxucnenue sTuieHa B aTuieHokcua. Karanuzarop u mexanusm npouecca no Kuntu-3axmiepy u
Ban Canreny

7. Kartanutuyeckue mpouecchl B HedTenepepaboTke. Peakius KaTalUTHYECKOTO KpEKUHTa:
KaTaJan3aTophl, TEXHOJIOTHYECKOE 0(hOpMIICHUE H MEXaHU3M TIpoIlecca.

8. Karanutunueckue mpoueccsl B HedTenepepaboTke. Peakuus nzomepuszanuu THHEHHBIX — aJKaHOB:
KaTaJlu3aTOPbl, TEXHOJIOTHYECKOEe 0(DOPMIICHHE U MEXaHHU3M ITpoliecca.

9. Dkonoruueckuii karanu3. Karanutuyeckas HeWTpaliu3alus BBHIXJIOMHBIX Ta30B  aBTOTPAHCIOPTA.
Peaknuu u xatanuzaropsl. Oxucinenne CO u MexaHU3M peakiuu Ha Pt 1 OKCHIHOM KaTajau3aTtopax.
OxkuciieHue yriieBoJopo0B.

10.Oxwucnenne nponwieHa B akpojenH. KaranuzaTopsl 1 MexaHu3Mm mpoiecca. OyHKIUU pa3IHIHbIX
KOMIIOHEHTOB KaTaju3aTopa Ha IpuMepe.

Hpumepnbte KOHmMPOJ/1bHblE 60RPOCHL K IK3AMEHY

1. CkopocTh xuMuueckor peakuuu. Kunetnueckue ypaBHEHHsI 3JIEMEHTAPHBIX XUMUYECKUX PEAKLUM,
3aKOH JICUCTBYIOIIMX MaccC.

2. MoneKynsIpHOCTb, MOPSIOK M KOHCTAaHTAa CKOPOCTH pEakLUU, ypaBHEHUE AppeHHyca, SHEpIHs
aKTUBALMU U MPEIIKCIIOHEHIINAIbHBI MHOXKUTENb. BiausHue TemnepaTypsl Ha CKOPOCTh XUMHUYECKHX
peakuui.

3. CBs13b TEPMOAMHAMUKHI U KMHETUKU. [ paHUIBI IPUMEHEHUS ypaBHEHUSI AppeHuyca.

4. OnbITHAs SHEPTUS aKTUBALUS U €€ ONPEEIICHHE Ha OCHOBE IKCIIEPUMEHTAIbHBIX JJAHHBIX.

5. Teopust akTUBHBIX CTOJIKHOBEHHI B raze. YuCa0 akTUBHBIX CTOJIKHOBEHUH.

6. Teopus axTUBMpPOBaHHOTO Komiuiekca. [loBepXHOCTh TOTEHIMANbHON »dHepruu. CBoMCTBa
aKTUBHOTO KOMILJIEKCA.

7. CpaBHEHHE TEOpPUIl AKTUBHBIX CTOJKHOBEHHMH M aKTUBHUPOBAHHOIO KOMIUIEKCA  JUIS
OMMOJIEKYJISIPHBIX pEeaKLUi.

8. Ompenenenue karanusa. Buasl karanusza. OCHOBHBIEC ATalbl pa3BUTHUS NMPEICTABICHUNA O KaTalu3e.
Karanutnueckue nponeccel B ipupoae. MexaHnu3m KaTaAIMTUYECKOW peaKIUK, KaTATUTHYECKUM ITUKJT.

9. AKTHUBHOCTBH U CTaOMJIBHOCTH KaTamu3aTopoB. [I[poMOTOPBI M KaTamTuTHUECKUE SIABI (MHTUOUTOPHI).
Bnusinue xaTann3aTopoB Ha CEIEKTUBHOCTh NapasuleibHBIX, MOCIEI0BATEIbHBIX, MOCIEI0BATEbHO-
NapajvieIbHbIX U JPYTUX CI0KHBIX PEAKIUH.

10. ApcopOuus kak cTagusi TeTeporeHHO-KaTaJuTHueckod peakuuu. llpupona aacopOunoHHOTO
B3auMoieiicTBus. duznueckas agcopOIus U XeMocopOLusl.

11. U3orepmbr aacopOimu. Temiora amcopOuMU W €€ 3aBUCHUMOCTh OT CTEMEHU 3aIOJIHCHHS
MOBEPXHOCTHU. AJICOPOIIUS MPOCTHIX MOJIEKYJ HA MOBEPXHOCTH NEPEXOAHBIX METAJIIOB.

12. HeoqHOpPOIHOCTD MOBEPXHOCTU. AICOPOLIMOHHBIE METOABI M3MEPEHMSI TOBEPXHOCTH KaTalln3aTopa
U KOHIICHTpAIlMM KaTaTUTHYeCKU-aKTUBHBIX IEeHTpoB. MK- u Y®-crnekrpockonus B aacopOIUu H
KaTaJln3e.

13. KuneTHnka rereporeHHO-KaTaIuTHUECKUX peakuuil. MexanusMm JIenrmiopa-XuHenbByaa

14. KuHeTHka reTeporeHHO-KaTAIUTHYECKUX peakiuii. Mexanusm Puauna-nu

15. Tlpocteiimme Tunsl aacopOuMoHHBIX cioeB (JIsurmiopa, bpynayspa-Ommera-Temnnepa,
Opeitaammxa).

16. MynpTunerHas Teopusi reTeporeHHoro kartaiusa.lloHsATHE O CTPYKTYpHOH 4yBCTBUTEIBHOCTH



peakuuii. Peakuuu ruapupoBaHMs M TMAPOTEHOJIM3a HA CIUIABaX M HAHECEHHBIX KaTajau3aTopax.
BnusiHue nucrepcHOCTH Ha KaTAIUTHYECKYIO0 aKTUBHOCTD.

17. KucnoTHbli M OCHOBHBIM KaTanu3. MeXaHHW3M KUCIOTHOTO M OCHOBHOIO KaTalu3a.
KonnuecTBeHHass XapakTepUCTHKA KUCIOTHO-OCHOBHOTO B3auMozcHcTBus. JKecTkue M MATKHE
KHUCIOTHl U OCHOBaHUs. CBepXkucioThl. Crnennpuveckuii U OOIIMH KHCIOTHO-OCHOBHBIN KaTalu3.
OCOoO6EeHHOCTH KHHETUKH U MEXaHU3M.

18.MeTamioKOMIUIEKCHBIM KaTanu3. KaTaliuTuuecku-akTHUBHBIE KOMIUIEKCHI MeTauloB. IIpumepsl
MEXaHU3MOB pEaKkLMH, KaTAIM3UPYEMbIX KOMIUIEKCAMU METAJJIOB: THUIAPHUPOBAHME, OKHUCICHHE,
H30MepU3aLus.

19.Tunsl reTeporeHHbBIX KaTaln3aTtopoB. MeTauisl ¥ CIUIaBbl Kak KaTanu3atopsl. Koppensanus Mexny
KaTaINTUYECKOM AaKTHBHOCTBIO METAJIOB W CTENEHBI0 ydacTus d- 3JIEeKTPOHOB B 00pa3oBaHHUU
METAJINYECKUX CBA3CH.

20. MeTo/1bl IPUTOTOBJIEHUSI TE€TEPOI€HHBIX KaTAIU3aTOPOB: OCAXICHUE, IPOIUTKA, KPUCTAJUIU3aLMs,
30JIb-T€Ib METOJ, MEXaHOXMMHUYecKui meroa. Tepmuueckas oOpaboTka KataiuzatopoB. DakTopsl,
OIIpeAEIAIONINE TUCIIEPCHOCTh AKTUBHOTO KOMIIOHEHTA.

21.Jlopucrast cTpyKTypa KaTaiau3aTopoB, CHOcOoObl ee (OpMUPOBAHUS M METOABI HCCIIEIOBAHUS.
Pryrnas nopomerpus. CreneHb HCIONB30BaHMS IOBEPXHOCTH MOp KaTanuzaropa. OnTumalibHas
CTPYKTYpa IOp KaTaJu3aTropa.

22. Karanu3 oKcuaamMu MEpPeXOIHBIX METAJIOB. DJEKTPOHHAS TPAKTOBKA XEMOCOPOLMHM U KaTajiu3a
HAa TOJYNpOoBOAHMKAX. CBSA3b KaTAIUTUUECKON aKTUBHOCTH C IOJIO0XKEHUEM YPOBHS DepMu.

23. T'ereporeHHble KaTaqu3aTOPbl KUCIOTHON MNpHPOIbl. Poib OpPEHCTENOBCKMX M JIBIOMCOBCKHX
KHUCJIOTHBIX LEHTPOB B XEMOCOPOLMM U KaTajau3e Ha OKCHIaX aJIOMUHUS, KpPEeMHHMS U
QIFOMOCUJIMKATAX.

24. MonuuiupoBaHHble U CMEIIaHHbIE OKCHIHBIE KaTanu3aTopsl. LleomuTHbIE KaTanu3aTtopsl, CBsI3b
UX aKTHMBHOCTH C TUIIOM I€OJIUTA, HAJIMYMEM THIPOKCUIIBHBIX TPYII, NMPUPOAOH M KOHLIEHTpauuen
BBEJICHHBIX B LIEOJIUT HOHOB. MOJIEKYJIIpHO-CUTOBBIE CBOMCTBA LIEOIMTHBIX KaTaJINU3aTOPOB.

25. OOnacTM MpPOTEKAHUS TE€TEPOreHHO-KATAJUTHUECKUX peaklUuid, HMX TPU3HAKM U METOIbl
9KCIIEPUMEHTAIBLHOTO MTOATBEPKICHNUS.

26. UccrnenoBanne KUHETHKU T'€TEPOreHHO-KATATUTHUECKUX PEAKIUM B MEPUOIUYECKUX, TPOTOUYHBIX
Y TIPOTOYHO-IIUPKYIIALIMOHHBIX peakTopax, 00paboTKa SKCIIepUMEHTAIbHBIX JaHHBIX.

27. CrpoeHHE TMOBEPXHOCTH TBEPIbIX TE€I U €ro BIUSHUE HAa KaTaJIMTUYECKYI0 AaKTHBHOCTb.
CoBpeMEHHBIE METOJIbI HCCIIENOBaHUS CTPYKTYpbl M COCTaBa IOBEPXHOCTHOIO CJIOSI TBEPHABIX TEIl.
MeTtob1 onpeiesie s AIEMEHTHOTO COCTaBa KaTajln3aTopoB, CIEKTPAIbHbBIE U XUMUYECKUE METO/IBI.
28. CrnekrpanbHble ¥ AU(PAKIIHOHHBIC METOIBI in-SitU B HCCIIEIOBAHUN KATATUTHYSCKUAX PEaKIIUil.

29. M3oTonHble METOABI B UCCIIEIOBAaHUM MeXaHu3Ma Karainu3a. KnuHeTnueckuil H30TOMHBIA 3PQeKT.
N30TOonHO-MeueHHbIe coenHEeHNs1. KBaHTOBO-XMMHUECKHE METObI B KATAIIU3E.

30. Peakuum oxucienus. l[lonmHoe W mapuuanbHOE OKUCIEHHE. MexaHu3M KaTaJluTUYECKOro
okucieHnus Mapca - Ban Kpesenena.

31. Ilonyuenue BOIOPOIa M CUHTE3-Ta3a KaTAIUTUYECKOW KOHBEPCHEN YIIIEBOIOPOIOB.

32. Cunre3 amMuaka. TepmMonnHaMmka W MexaHu3M npornecca. Kartammusatopsl mporecca.
CTpyKTypHast 4yBCTBUTEIBbHOCTb PEAKIIUU

33. Cunre3 Oumepa-Tponma. MexanusMbl mpouecca (IUCCOIMATUBHBIA W aCCOLMATHUBHBIN).
Pacnpenenenue npoaykTOB CHHTE3a IO MOJEKyJsapHO Mmacce. Pacnpenenenue lynpua-®@nopw.
I'unpupoBanue U JErUIPUPOBAHNE OPTaHUYECKUX COCUHEHHM.

34. OkuclleHHe HEOpraHnYecKnX coeAnHeHui. [lomydenne cepHOl U a30THOM KUCIIOT.

35. Okucnenue stuieHa B 3TuneHokcua. Karanuzarop u MexanusM nporecca no Kuntu- 3axtiepy u
Ban Canrteny

36. Karamutnueckue mnporeccel B HedTenepepaboTke. Peakius KaTaJluTHUYECKOTO0 KPEKHHTra:
KaTaJIn3aTophbl, TEXHOJIOIHYECKOe 0()OPMIIEHHE U MEXAHU3M Ipoliecca.

37. Karanutuueckue mporecchl B HedrenepepaboTke. Peakiys n3oMepusanuy JIMHEHHBIX AJKAaHOB:
KaTaJIn3aTopsbl, TEXHOJIOIHYECKOe 0(hOPMIIEHHE U MEXaHU3M IpolLiecca.

38. Dkonornueckuid karanui3. Katanmutuueckas HEWTpaln3alys BBIXJIONHBIX Ia30B aBTOTPAHCIOPTA.



Peakuuu n karamuzaropel. Okucinenue CO u MexaHM3M peaklMu Ha Pt U OKCHIHOM KaTalu3aTropax.
OxwuciieHue yrieBoa0poa0B.

39. Okucnenue nponuieHa B akposienH. KaranuzaTopel 1 MexaHu3M Ipouecca. @yHKIMKM pa3IudHbIX
KOMIIOHEHTOB KaTaJu3aTopa Ha IpUMepe.

Hpumepnbte 06pa3l4bl IK3AMEHAUUOHHbBIX ounemoe

HHI'YIICKH TOCYJAPCTBEHHBIY YHUBEPCUTET
JK3aMeHAUMOHHBIN Omter Ne _1
ITo kypcy «XumMHYeCKasi TUHAMHUKA 3JIEeMEHTAPHBIX MPOLECCOB, KATAJIN3)»
A MAarucTPaHToOB 2 Kypca HampaBJieHHsi «XHMHSD»

Bonpocbl. 1. Cxopocts xumuueckod peakuuu. KuHeTHueckue ypaBHEHMsI 3JIEMEHTApHBIX
XUMHMUYECKHUX peaKLui, 3aKOH JEHCTBYIOINX MacC.

2. TuIbl TeTepOreHHBIX KAaTalU3aToOpoB. MeTalulbl M CIUIAaBbl KaK KaTaau3aTopbl. Koppemsiuus MexIy
KaTAINTUYECKOH aKTHBHOCTBIO METAIOB M CTENEHbI0 ydacTust (- BIEKTpOHOB B 00pa3oBaHUU
METAJUINYECKHUX CBA3EH.

3. Okucnienne TUIIeHa B dTUIIeHOKeU . Katanusarop u Mexanu3m nporecca no Kunru-
3axtiepy u Ban Canteny

buiier paccMoTpeH 1 yTBEpIK/IeH Ha 3acelanuu Kadeapsbl
3aB. kadeapoii, mpodeccop A.M.Canamos

UHIT'YIICKAUA FOCYJIAPCTBEHHI)II?I YHUBEPCUTET
DK3aMeHALMOHHBIN Omier Ne 2

IIo KYpcy «XuMHYecKass ITMHAMHUKA U JIEMECHTAPHBIX MPOLECCOB, KAaTAJIU3»

AJs MAarucTpanToB 1 Kypca HanpaBjiaeHHs «XHMHUSD»
Bonpocsl.l. Teopuss ~ akTUBUPOBAHHOTO Komiuiekca. [loBepXHOCTh MOTEHLIMAIBLHOW SHEPrUu.
CBolicTBa aKTUBHOT'O KOMILJIEKCA.
2. Karanu3 okcuaaMu MepexoHbIX METAIUIOB. DIICKTPOHHAs TPAKTOBKA XEMOCOPOLIMH U KaTain3a Ha
NOJIynpoBOgHUKaX. CBsI3b KaTATUTUYECKON aKTUBHOCTH € MOJIOXKEHHEM ypoBHs Depmu.
3. Karanutnueckue mpoueccsl B Hedtenepepaborke. Peaknums KaTaTUTHYECKOrO KpEKUHTa:
KaTaJIM3aTopbl, TEXHOJIIOTHYECKOE O(POpMIIEHHE U MEXAHU3M IIPOLIECCa.

buietr paccMoTpeH 1 yTBEpIKJIeH Ha 3aceaHuu Kadephl
3aB. kadenpoii, mpodeccop A .M.CanamoB

7. YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHEYEHHUE
JTUCIHATITAHBI

7.1. YueOHas qureparypa:

a) OCHOBHAas JUTeparTypa:

1. Ommanyaie H.H., Knope JI.I'. Kypc xumnueckoii kuaetuku. M.: Beicmas mkosna. 1974.
2. ®uznueckas xumus. [lox pea. Kpacuosa K.C. T.2 M.: Beiciias mikona. 1995.
2. JIabosun JI., Apenc JIx. 3anaun o pusnyeckoit XUMuM ¢ pemenusmMu. M.: Mup. 1972.

3. Koponbkon /I.B. Teopernueckas xumusi: o0lIue MPUHIAIIB U KOHIeHA. M.: Akanemkaura, 2007



4. T'epacumos S.U. u ap. Kypc duszudeckoit xumuu: B 21. M.: Xumus, 1970, T 2.

5. Epemur E.H. OcHOBBI XMMHUYECKON KUHETHKHU: YueOHOoe mocobue. M.: Bricmas mkona, 1976,
374c.

6. Ommanya1p H.M., Kaoppe JI.I'. Kypc xumnueckoi kunetnku: M.: Beiciias mkona, 1984, 463c.

7. berncon C. OcHOBBI XUMHUECKOM KuHETHKH. M.: Mup, 1964, 603c.

8. bopeckos I'.K. Karanmu3: B 2 4. HoBocubupck: Hayka, 1971, u.1,2.

9. Cokonwckuii J1.B., py3s B.A. Teopus rereporennoro katanmsa. Anma-Arta: Hayka,1968, 390c.

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

0) 10MOJIHUTE/IBbHAS JINTepaTypa
1. Hanwmnsc @., Ondeptu P. Ousndeckas xumus. M.: Mup, 1978r.
2. Kypc ¢usnueckoit xumuu. T.1 u T.IL Ilox pen. S.M. I'epacumona. M.: Xumus, 1973.
3. Ilpaktuxkym no ¢pusmdecko xumuu noa penakuueid byganosa B.B. u Bopo6seBa H.K. M.: Xumus,
1986.
4. Tlontopak O.M. Jlekuuu no Teopuu rereporeHHoro katanusa. M.: MI'Y, 1968.
5. Kunepman C.JI. BBeneHue B KHMHETHKY TE€TEpPOr€HHBIX KaTaquTHueckux peakuuil. M.: Hayka,
1964.

6. baiipamoB B.M. Xumnueckast KuHeTUKa 1 Katanus: [Ipumepsl 1 3a/1auu ¢ peleHUsIMH

7.2. UnTepHeT-pecypchl

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

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

http://www.agroxxi.ru/ (PT'b)

http://elibrary.rsl.ru Hayunas snexkrponHas Oubanoreka
http://elibrary.ru/default.asp Poccuiickas HarmonanbHast Oubamorexa
http://primo.nlr.ru http://nbmgu.ru

OnekTpoHHas 6ubianoreka Poccuiickoii rocynapcTBeHHOW OMOINOTEKH

7.3. IIporpammHoe obecnieuyeHue

YHuBepcutrer obecriedeH HEOOXOAMMBIM  KOMIUIEKTOM  JIMIEH3WOHHOTO U CBOOOJHO
pacrpoCcTpaHsAeMOro MporpaMMHOr0 00ECTIeYeHHs, B TOM YHUCIIE OTEUECTBEHHOTO POU3BOICTBA.
Kaxnpiii oOyuaromuiicss B TeyeHHE BCEro Iepuoja oOydeHusi oOecredeH WHAMBUAYaTbHBIM
HEOIPaHMYEHHBIM JOCTYIIOM K 3JI€KTPOHHOM MH(OPMAIIMOHHO-00pa30BaTeIbHON Cpejie YHUBEPCUTETa
u3 000N TOUYKH, B KOTOPOH HMeeTcs NOCTyn K HH(GOPMallMOHHO-TEIEKOMMYHHKAIIMOHHON CEeTH
«VIHTepHET» KaK Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €.
VYHuBepcutrer obOecreueH  CIEIYIOIIMM  KOMIUIEKTOM  JIMLIEH3UMOHHOTO  MPOTrpaMMHOTO
o0ecreyeHusl.
1. JIumen3noHHOE MporpaMMHOe obecrieueHne, ucnoyb3dyemoe B Marl'yY
1.1.Microsoft Windows 7
1.2.Microsoft Office 2007
1.3.ITporpammusriii kommiekc MMUC “Busyansnas Ctyausa TectupoBanus’


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

1.4. AatuBupycuoe I10 Eset Nod32
1.5.CnpaBouno-nipaBoBas cucrema “KoncynabTant”
1.6.CnpaBouHo-nipaBoBas cucrema “I'apant”

Hapsmy C TpaduUOWMOHHBIMH HU3JaHUAMHU CTYACHTBI KW COTPYAHUKH HMCHOT BO3MOXHOCTH

IMOJIB30BATLCS 3JICKTPOHHBIMU IMOJITHOTCKCTOBBIMHA Oasamu JAaHHBIX

Tabauua 7.1.

HasBanme pecypca Ccepuika/poctyn

DnektpoHHass OuOnnoreka omnaiin  «EmuHoe okHo K | http//window.edu.ru
00pa3oBaTeILHBIM PECypcam»

«ObpazoBarenbHblil pecypc Poccun» http://school-collection.edu.ru

@denepanpHblii  00pa30BATENBHBIN TOPTAN:  YUPEKACHUS, | http://www.edu.ru —
nporpammel, cranaaptel, BY3s1, Tectel EI'D, THA

denepanpHblii EHTp WHOOPMAIMOHHO-00pa30BaTEIbHBIX | http://fcior.edu.ru -
pecypcoB (PLIUOP)

OBC "KOHCVYJIbTAHT CTYJEHTA". Dnekrponnas | http:/polpred.com/news
OMOIMOTEKAa TEXHUYECKOTO BYy3a

W3 narenscTBO «JIaHbY. DneKkTpoHHO-O0nbOMoTeuHas | http://www.studentlibrary.ru -

cucremMa

Pycckas BuptyanbHas 6ubnuorexa http://rvb.ru —

N3parenscTBO «Jlauby. DNeKTPOHHO-OMOIIMOTeUHas | http://e.lanbook.com -

cucrema

ExxenenenpHuk Haykd W oOpasoBanms FOra Poccun | hitp://old.rsue.ru/Academy/Archives/Index.htm
«AxameMus

Hayunas snektponHas Oubianoreka «e-Library» http://elibrary.ru/defaultx.asp -
OnekTpoHHO-Onbroreynas cucrema IPRbooks http://www.iprbookshop.ru -

DIIeKTPOHHO-CIIPaBOYHAsl CHCTeMa JOKYMEHTOB B cdepe | http://www.informio.ru
oOpaszoBanus «MHpopMuO»

HNudopmanmonno-npaBoBas cucrema «Koncynprant-tuitocy» | CereBass BepcHs, JOCTyITHA CO BCeX
KOMITBIOTEPOB B KOPIOPAaTHBHOW CETH
Nurl'y
WudopmarmonHo-npaBoBas cucteMa «l apaHr» CereBass Bepcusi, JOCTYyIIHa CO BCEX
KOMITBIOTEPOB B KOPIIOPAaTHBHOW CETH
Uarl'y
OnekTpoHHO-01OIHMoTeyHast cucrema «HOpaiit» https://www.biblio-online.ru
7.4. MarepuanbHO-TeXHUYECKOe olecreyeHHe Y4YeOHON AMCUMIUIMHBI «XHUMHYECKas

AWMHAMHKaA 3JICMCHTAPHBIX ITPOLCCCOB»

MarepuanbHo-TexHU4YecKkasi 0a3a yHUBepCHTeTa II03BOJSET OOECHeurnBaTh KaueCTBEHHOE

MPOBCACHUC TCOPCTUUCCKUX U NTPAKTUICCKUX 3aHATHH.

[lepeueHb HEOOXOUMBIX TEXHUYECKUX CPEACTB OOy4YeHUS, UCIOIB3YEMbIX B Y4eOHOM Ipoliecce

JUIsl OCBOEHUS AMCLMILIMHEI HayyHble OCHOBBI IIPOMBIIIIEHHOTO KaTaJIn3a)
® KOMIIBIOTEPHOE U MYJbTUMEAUIHOE 000PYI0BaHUE;
® BHJICO- U AyJUOBHU3YyaJIbHBIE CPEJICTBA OOYUEHUS U JIp.

Hcnonszyemoe oOmmiee u crnenualnm3upoBaHHOE yueOHOe 000pynoBaHHE, HAaWMEHOBAHHE
CHEIUATM3UPOBAHHBIX ayJIUTOPUN, KaOWHETOB, JTA0OPATOPUI C MEPEYHEM OCHOBHOTO JIA0OPATOPHOTO

000pynOBaHUs, CPEACTB H3MEPUTEIHHON TEXHUKHU TPUBEICHBI B Ta0MI. 7.2.



http://window.edu.ru/
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/

IlepeyeHb TEXHUYECKHX CPEICTB, HCMOJIb3YEMbIX PH OCYIIEeCTBJICHUH
00pa30BaTeIbLHOIO MpoIecca Mo TUCIUIIHHE

Taonuua 7.2.
Ne
u/n IlepeyeHb 0CHOBHOIrO 000pPYA0BaHUSA
1. | JlaGopaTtopus
2. | Uentpudyra
3. | [Ipubop ans onpexnenenus nopucroctu Pascal 140 Evo
4. | KomnbroTeps (2 miT.)
5. | Mukpockonbsl OMHOKYJIsIpHBIE MuKMen 6
6. | Dmexrponnsie 1adopaTopusie Beckl CASMWP-300H, EK-300i
7. | pH-meTpb1
8. | XumuuecKue peakTHBbI
9. | JlabopaTopHas nocynaa (mpeaMeTHbIE ¥ TOKPOBHBIC CTEKJIA, MIPENapOBaIbHBIC UIJIbI U JIP.)
10. | DxcnepumeHTanbHas (MPOMBIILIEHHAs ) ycTaHOBKa Jlyra-4M
11. | CnextpodoTomerp nByxsydeBoi Specord 210 Plus
12. | Ycranoska Y-CTPT
13. | UK ®ypre-cnexkrpometp «UuppaJIFOM OT-»
14. | CBU-munepanuszarop «MuHoTaBp-2»
15 YcranoBka auddepeHnaIbHO-TEPMHUIECKOTO U TepMOrpaduyecKoro aHaimusa
«Tepmockan-2y
16. | CnexTpomerp aToMHO-abcopOuronabii «MI'A-915»
17. | Menbauna na6oparopuas JIM 202
18. | Dnekrponeur SNOL 7.2./1100
19. | Cucrema kanusutsipaoro snektpogopesa Kanens-105
20. | Ananuzatop xunkoctu «®JIFOOPAT-02-3M»




Pabouass mporpamma IUCHHMIUIMHBI «XHUMHYECKas JMHAMUKA JJIEMEHTAPHBIX MPOIIECCOBY
cocraBieHa B cooTrBeTcTBUM ¢ TpeboBaHusmu PI'OC BO mno nampasinenuto nmoarotoBku 04.04.01.
Xumus (ypOBEHb MAruCTpaTypbl), YTBEPKIACHHOTO MpUKa3oM MUHHUCTEpCTBA 00pa30BaHUS U HAYKH
Poccutickoit ®eneparuu ot «13» mroms 2017 1. Ne 655

IIporpammy cocraBuia;

K.T.H., poeccop Kadeapbl XUMHUH Apuakosa P./I.



Pabouast mporpamMma yTBepkacHa Ha 3aceaHUU Kaeapbl XUMUH

[Tpotokoun 3acenanus Ne _ 10 oT « 21 » w™ad 2024 .

PaGouas mporpamma ogo0peHa yaeOHO-METOIMIECKUM COBETOM

XUMHUKO-0M0JIOTHYecKoro__dakynibrera

IIpotokon 3acemnanuss Ne 10 oT « 22 » Mag 2024 r.




CaeleHns 0 nepeyTBepKIeHUU MPOrpaMMbl HA 0OYepeaHOH Y4eOHbIi ro/l U perucTpanuu
M3MeHeHu

VueOnkbIi Pemenne BHecenHblie U3MEHEHUS Iloamnmce 3aB.
roj Kadeapsl kadeapoi
(Ne mpoTokoia,
J1aTa)




