denepanbHOe TOCYTapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEIKICHUE

BBICHICTO O6paBOBaHI/I}I

«ToNBATTUHCKUI TOCYJaPCTBEHHBIN YHUBEPCUTET

b1.B./IB.01.02

(uHOeKC OUCYUNIUHDBL)

PABOYASA TIPOT'PAMMA JUCHUITJIMHBI

FeTepOFCHHHﬁ KaTaJiu3 B TCXHOJIOT'MHK OCHOBHOI'O OPIraHUYCCKOTIO U HCCI)TCXI/IMI/I‘{eCKOl"O CHHTC3a

(HaumeHoB8anue OUCYUNTUHDL)

I10 HAINPaBJICHUIO MOATOTOBKH (CHEIUAIILHOCTH)

18.04.01 XuMuueckas TEXHOJIOTHSA

(K00 U HaumMeHoBaHUue HaANPAasieHUss NOO20MO8KU, cneyuarbHocmu 8 coomgemcemeuu ¢ @I'OC BI1O/ @I'OC BO)
XUMHS ¥ TEXHOJIOTHS IMPOAYKTOB OCHOBHOI'O OPraHUYCCKOTO U He(i)TeXI/IMI/I‘IeCKOFO CHHTEC3a

®dopma 00ydeHHs: OUHAS

I'ox Habopa: 2019

(nanpaenennocms (npoghus)lcneyuanuzayus)

Pacnipenesienue 4acoB AUCHMILIMHBI 110 CEMECTPaM M BHAaM 3aHATHH (110 y4eOHOMY IIaHY)

KoanuectBo 3ET 3
Yacos no PYII 108
Buabl KOHTPOJIA B IK3aMeH 3aueTsl KypcoBbie KypcoBbie KonTpoashsie
ceMecTpax: MPOEKTHI padoThI (s 3';1?::0",; bop-
MBI 00yYeHHs1)
2
NeNe cemecTpoB
1 2 4 6 7 8 9 10 11 HTtoro
3ET no cemecTpam 3 3
Jlexuun 8 8
JlabopaTopHble
IpakTHyeckue 32 32
KonTakTHasi pa6oTa 40 40
Cam. paGora 68 68
KonTpoan
Hroro 108 108

ToabsaTTH, 2019




Pabouas mporpamma coctariena Ha ocHoBanuu ®I'OC BITIO/®I'OC BO u yueOHOTrO 1utana

HaIpaBJIeHUs MOATOTOBKH (cnieruaabHocTH) 18.04.01 XuMuyeckasi TEXHOIOTUS
(KOO U HaUMEHOBaNUE HANPABJIeHUs NOO20MOBKU, cheyuanshocmu 6 coomeemcemeuu ¢ @IOC BITIO/ @I'OC BO)

Penen3zupoBanue padoueil nporpaMmMbl JHCHHUIIHHBI:
OtcyrcTBYyeT

VYyeOHnas (paboyas) mporpamMma oo0peHa Ha 3aceanuu Kadeapol «XUMUs, XUMHUECKUE
Mporiecchl U TexHoJorum» (mpoTokos 3aceaanus Ne 1 ot 06 centsops 2018 r.).

Penienzent
(OoadcHOCmb, YyueHoe 386aHue, Cenets) (noonucw) (U.0. ©amunusa)
« _» 20 1.

Cpok neiicTBus padoueii mporpaMMbl TUCHUILTHHBI 10 06 cenTsiopst 2021 r.

HNudopmanus 00 akryanusanuu padoveid NporpaMmbl I CHUIIIHHBI:

[TpoTokon 3acenanust kadeapn Ne OT «__» 20 r.
[TpoTokon 3acenanus kadeapn Ne OT «__» 20 r.
ITpoTokomn 3acenanus kagenpsl No 0T «_ » 20 T
ITpoTtokomn 3acenanus kagenpsl No 0T «_ » 20 1.
YTBEPXIAIO
3aBeayrommii kKadheapon «XuMus, XUMUYECKHE TTPOIIECChl U TEXHOJIOTHNY
(pazpabomasweti PI1]])
20 T I''1. Ocranenko

(noonucy) (H.0. @Pamunus)



AHHOTAIUA
AUCHHUILINHBI (Y4eOHOr0 Kypca)
b1.B./IB.01.02 I'eTeporeHHblii KATAJIM3 B TEXHOJOTHU OCHOBHOTIO

OpraHWYecKoro u He()TeXMMHYECKOrQ CMHTE3a

(MHAEKC ¥ HAaMMEHOBaHUE JUCIUIUIMHBI (y4eOHOTO Kypca))
1. Heab u 3aaa4n U3yUYEeHUS TUCHUIIMHBI (Y4e0HOr0 Kypca)

[enas — dbopmupoBaHue y CTYACHTOB MPEACTABICHUS O T€TEPOTreHHBIX KaTalu-
TUYECKHUX TPOIECCaX B TEXHOJOTHMH OCHOBHOTO OPTaHUYECKOTO U HEPTEXUMHUIECKO-
r0 CUHTE3a U T€TePOreHHBIX KaTaau3aTopax.

3amaun:

1. OcBoeHHE CTyA€HTaMM NPUHLUAIIOB FETEPOrEHHOr0 KaTaan3a, IPUMEHSIEMBIX
B HE()TEXUMUU METOJIOB MOJIYUYEHUS U UCCIIEIOBAaHUS KaTalIU3aTOPOB.

2. ®opMupOBaHKE Y CTYACHTOB MIPEJICTABICHUS O NMPUYMHAX KaTAIUTHYECKOIO
NEUCTBHUS, S3JIEMEHTAPHBIX CTAIUAX KaTaJTUTUUECKUX PEAKIUH.

3. @opmupOoBaHME Yy CTYJEHTOB 3HAaHHUM O KHUHETUKE TE€TEPOTreHHO-
KATATMTUYECKUX TIPOLECCOB.

4. ®opmMupoBaHUEe MPEICTABICHUS 00 OCHOBHBIX TPEOOBAHUSIX K MPOMBIIICH-
HBIM KaTaJlu3aTopam, IpUMEHsIEMbIM B He(pTenepepaboTKe.

2. Mecto nucuunjaunbl (yaeoHoro kypca) B crpykrype OIIOII BO

Hannas mucruruinHa (y4eOHbIH Kypc) oTHOCUTCS K bioky 1 «/lucuuriuHen
(Momynu)» (BapuaTUBHAS 4acTh, TUCIUILIUHBI 10 BEIOOPY).

JIMCUMIIITUHBL ¥ yuyeOHbIEe KYpCBhI, JIs1 KOTOPbIX HEOOXOAUMBI 3HAHUS, YMEHHUS,
HABBIKH, TPUOOpETaeMble B pe3yJibTaTe€ M3YYECHHS NaHHOW AUCIUIUIMHBI (Y4eOHOro
Kypca) — IOJArOTOBKA K 3allliTe U npoueaypa 3amutsl BKP.

3. Ilianupyemble pe3yjbTaTbl 00y4eHHsl MO JAUCHUIIMHE (YueOHOMY
KYPCY), COOTHECEHHbIE C IUVIAHMPYEMBbIMH pe3y/JbTaTaMH OCBOCHHUS 00pa30Ba-
TeJbHON MPOrpaMMbl

dopMupyemMblie U KOH- Ilnanupyembie pe3yJbTaThl 00y4eHUsI
TPOJMpyeMble KOMIIe-

TEHI[UH
COCOOHOCTD 3HaTh:
COBEpUICHCTBOBATh M | -OCHOBHBIE TEHACHUMHW W HANpPABJIEHUS COBPEMEHHBIX
pa3BUBaTh CBOM | Mpo0JiIeM HAYKH, TEXHUKH U TEXHOJOTUHU, TYMAaHUTAPHBIX,
WHTEJUIEKTYaJbHBIA UM | COIMAJIBbHBIX U 9KOHOMUYECKHX HAYK;
OOIIEeKYIbTYPHBIN Ymers:
YPOBEHb, 10JIy4aTh | — COBEPILICHCTBOBATh 51 pa3BUBaTh CBOM




3HaHMST B 00JacTu
COBPEMEHHBIX MPOOJIeM

UHTEJUIEKTYaJbHbII M OOIIEKYJbTYPHBIA  YpOBEHb,
MOJIy4aTh 3HAHUS B OO0JIACTHM COBPEMEHHBIX MpoOsIeM

HAayKd, TEXHUKH W | HAyKH, TEXHUKA W  TEXHOJOTWH, TyYMaHUTAPHBIX,
TEXHOJIOTUH, COIMAIBHBIX M1 SKOHOMUYECKUX HAYK;

T'YMaHUTapHBIX, Bnanets:

COILMAJIBHBIX U |— HaBbIKaMH aHaJIM3a HCCIEIOBaHHA B  00JacTH
DKOHOMHMYECKUX  HAYK | COBPEMEHHBIX MPOOJEeM HayKH, TEXHUKH U TEXHOJIOTHH,
(OK-4) T'YMaHUTAPHBIX, COMAIIBHBIX U SdKOHOMUYECKUX HAYK;
CIIOCOOHOCTH 3HaTh:

OpraHu30BbIBATH — METOJIbl MOJIYYEHHS] KATaJIU3aTOPOB, MPUMEHSIEMBIX B
CaMOCTOATEIBbHYIO Y | TEXHOJIOTUHA TPOJYKTOB OCHOBHOTO OPraHUYECKOTO U
KOJUICKTUBHYIO HAy4YHO- | HETEXUMHUIECKOTO CHHTE3A.

HCCIIEOBATEIILCKYIO Ymers:

paboty, pa3pabaTbiBaTh
IJIaHbl W TPOTPaMMBbI
MPOBENCHUS]  HAYYHBIX
MCCIIEIOBAHUN 51
TEXHUICCKUX

pa3paboToK,

pa3palaTbiBaTh 3aJaHus

IS HUCHOJIHUTEIEH
(TIK-1)

— OIINChIBATh MCXAaHHN3Mbl KAaTaJIUTHYCCKHX peaKuHﬁ Ha
IMpUMCPC KUCIIOTHO-OCHOBHOI'O KaTaJIn3a U OKHUCIIUTCIIbHO-
BOCCTAHOBHUTCJIBHOI'O KaTaJln3a.

Bnaners:
— METOJUKAaMU U3YUYEHHUS CBOMCTB KaTaln3aTOPOB.

TOTOBHOCTh K TIOUCKY,
o0paboTke, aHaNMM3y U
CUCTEMaTHU3AINH
HAay4YHO-T€XHUYECKOU
uHopMaIUu TO TeMe
HCCIIeIOBAaHUsI, BBIOOPY
METOJMK MW  CPEJICTB
pemenus 3anaun (I1K-2)

3HaTh:

— TEOPETUYECKUE OCHOBBI KaTajiu3a, METOJbI MOJy4YCHUS
KaTaJau3aTOpPOB, MPUMEHSIEMBIX B TEXHOJIOTHHM MPOJYKTOB
OCHOBHOT'O OPTaHMYECKOTO U HEPTEXUMHUYECKOr0 CHHTE3a.

YMeTs:
— HaXOJUTh MOAXOMAbl K PEIICHHI0 (PyHAAMEHTAJbHBIX U
MPUKJIAJIHBIX 3a]1a4 B 00JIACTH KaTau3a.

Bnaners:
— HaBBIKaMU palbOThI ¢ y4eOHOM, yueOHO-METOIUYECKON U
HAYYHOM JIUTEPATYPOU.

CIOCOOHOCTD
UCIIOJTb30BaTh
COBPEMEHHBIC MPUOOPHI
u METOJIUKH,
OpPTraHHU30BHIBATH
MIPOBE/ICHHE
HKCIIEPUMEHTOB u
UCTIBITAHUHM, TIPOBOAUTH
ux 00paboTKy u
aHAIIM3UPOBATh 170
pesynbrathl (ITK-3)

3HAaTh:
— CIIOCOOBI UCTIBITAHUSA KATATUTHYECKON aKTUBHOCTH.

YMeTs:
— TPUMEHITh M WCIOJbB30BaTh IIOJIYYCHHBIC 3HAHUS B
po(ecCHOHANTEHOM NESITEIIbHOCTH.

Bnaners:
— HaBBIKAMU pabOThl C COBPEMEHHBIMH MpUOOpamuy,
UCIOJIb3yEMBIMU IIPU U3YYEHUH CBOMCTB KaTaJIU3aTOPOB.

TemaTu4eckoe copep:kaHue TUCHUIINHBI (Y41e0HOr0 Kypca)




Paspes, moayan

Ilogpasaen, Tema

Monayas 1. O61ue mojgoKeHus KaTa-
m3a. AncopOrms. Kunerrka katamu-
TUYCCKUX PCaKIIHH.

Krnaccnduxanms kaTaTuTHIECKHX IPOIIECCOB U KaTaJIM3aTOPOB 0 MEXaHU3MY U IOA00P
kaTanu3aropoB. Katamms u TepMoauHamuka. Axcop6uns. Bumst ancopormmm. CriocoOsr
OTIpEIeNeHHNS YIeIbHON IIOBEPXHOCTH AUCTIEPCHBIX TeI. XeMocopOIws. AxcopOuus Ha
HEOIHOPOIHOH moBepxHOCTH. [lecopbums. Kunetnka kaTannTrieckux peakuuii. Onperne-
JICHHE aKTUBHOCTH, CEJIEKTUBHOCTH, 3JIEMEHTAPHOTO aKTa.

Mertoabl u3MepeHnit KaTaTUTHYeCKO akTUBHOCTH. CTallMOHAPHBIN M KBa3UCTAI[IOHAP-
HBII pexXuMBI KaTanu3a. JICHrMIOpOBCKasi KWHETHKA KaTaIUTHIECKUX peakiuil. Kunetnka
cioxHBIX peaknnit no M. U. Temxuny. Anddysnonnas kunernka. Karanmuruaeckne pe-
aKIUU B HECTALMOHAPHOM pekuMe. IIpoMerxyTouHble COSAMHEHUS B T€TEPOr€HHOM KaTa-
sm3e. KuHeTuka M MeXaHU3M 3J1€MEHTapHBIX aKTOB Ha OBEPXHOCTH.

Monyas 2. [Ipurorosienue n GpyHk-
IIHOHUPOBaHKE KaTanu3aTopos. [Ipo-
MBIIUICHHBIE KaTaTUTUYECKHE MTPOoLeC-
CBI U KaTaJIM3aTOPBL

[Tpurorosnenne n GpyHKIMOHNpPOBaHNE KaTann3aTopoB. OCHOBHBIE TPeOOBAaHMS K IPO-
MBILIICHHOMY KaTanusatopy. Ilopucras cTpykTypa Karaan3atopoB. MeTo/ bl HPUroTOB-
neHus KatanuzaTopoB. Popma u pasmep rpanyi1. MexaHuueckas pOYHOCTh KaTaJIH3aTo-
poB. JIe3aKTuBaIMs KaTaIM3aTOPOB.

KucnotHo-ocHOBHBIN Katayin3. KaTanus coeTMHEHUIMH EPEXOI-
HbBIX MeTaju1oB. KaTtanns Ha okcHaax U KaTAIUTHYECKOE OKUCIICHHUE.
Kartanu3 Ha MeTamiax u peakiuu ¢ y4acTHEM BOJOPO/IA.

OO6mas Tpy10eMKOCTh THCHMILIMHBI (YdeoHoro Kypca) — 3 3ET.




4. Ctpykrypa u coaep:xkanue aucuumiudbl: 51.B.J1B.01.02 I'eTeporeHHblii KaTaJaU3 B TEXHOJOTHH OCHOBHOI'O Opra-

HHYECKOro M HepTeXuMHM4IeCKOro CHHTE3a

(HauMeHOBaHME AUCIUILTUHEI (Y4eOHOTO Kypca))

CemecTtp uzyueHus: 2

Pazneun, Moapasnen, Tema Buabl yuedHoii paGoThl Heo0xo- Dopmbl Pexo-
MOJYJIb KonrtakTHas paGora CaMocTosiTesIbHAs paboTa JAUMBbIe TEKYIIero KOHTPOJIst MeHYy-
(B yacax) MaTepH- emas
BCEro ®opmblI NIpo- B (hopMbI Opranuzanuu aJbHO- JaTepa-
2 Be/IeHHS JIeK- 4a- CaMOCTOSITeJIbHOM TeXHuYe- Typa
= umii, 1aGopa- cax paboTbi CKHe (Ne
= TOPHBIX U pecypcel
£ NMPAKTHYeCKUX
£ 3aHATHIA, Me-
ek~ nabo- | npax- 2 TOJbI 00y4e-
uui parop THYe- = HUs, peajiu3y-
Top- X = o1Me npuMe-
HBIX =
] HsleMYI0 00pa-
= 30BaTeIbHYIO
TEXHOJIOTHIO
Monyms 1. O6mme | Knaccnduxanms KaTaquTHIECKHX MpoO- 2 Jlexuus — kKoH- ITpopaboTKa JTeKIIMOHHOTO MaTe- MynbTH- 13
MOJIOKEHUsI  KaTalM3a. | L[ECCOB M KAaTaIH3aTOPOB MO MEXaHU3MY CYNbTALHUSL. pHasa u peKOMEHyeMoit TuTepa- Meauii-
AncopOuust. Kuneruka | u monbop karamusaropoB. Karamus u TYpPBI COTJIACHO HBIH MpO-
KaTaJIMTUYECKUX peak- | TepMoAWHAMHUKa. AjncopOrms. Bumsr MeroayeckuM peKoOMeH TaIsaM eKTOop.
Ui ancopOimu.  CriocoObl  onpeneneHus CTYJIEHTY
YACNBbHOH TIOBEPXHOCTH IUCIIEPCHBIX
Ten. XemocopOrus. AzncopOius Ha He-
OTHOPOJHOM TOBepXHOCTH. JlecopOrus.
KuHeTrKa KaTATHTHYECKUX PEaKIHii.
IlpakTnueckass pabora Ne 1. Pacuer 8 BeimonHenne 17 ITpopaGoTka JEKIMOHHOTO MaTe- CobecenoBanmue o 13
YIACNBHOI IOBEPXHOCTH KaTalM3aTopa pacyeTHOro puaga ¥ PEKOMEHAYeMOH ImTepa- COOTBETCTBYIOLINM
Ha  OCHOBaHMH  SKCIEPHMEHTAJIbHBIX 3a/1aHus. TYPBI COTJIACHO pazznenam moxyist Ot-
JIAHHBIX. MeroanyeckuM  peKOMEHAALUAM 9eT 10 MPaKTHIECKOH
CTYJICHTY pabore.
Metoabl u3MepeHHH KaTaTUTHYEeCKOM 2 Jlexmus ¢ ane- IIpopaboTka JeKIMOHHOTO Mate- | MynbTH- 1-3
akTUBHOCTH. CTalMOHapHBII W KBa3u- MEHTaMH JIHC- puaga ¥ pEeKOMEHIYeMOH ImTepa- Menii-
CTAUMOHAPHBI  PEXHUMBI  KaTalM3a. KYCCHH. TYPBI COTJIACHO HBIH Tpo-
JIeHrMIOpOBCKasi KMHETHKA KaTaJuTH4e- Meroan4eckuM — PEKOMEHAALHIM eKTOp.
cKkMX peakumid. KuHernka —CcloXHBIX CTYZICHTY

peakuuit no M. U. Temkuny. Juddy3u-
oHHas KuHeTHKa. KatanuTudeckue peax-
IIMM B HecTalMOHapHOM pexume. IIpo-
MEXYTOUHBIC COCAUHEHHS B I'eTepOreH-
HOM KaTtanu3e. KuHeTnka M MeXaHU3M
3JIEMEHTAPHBIX aKTOB Ha TIOBEPXHOCTH.




Ipaktuyeckass pabora Ne 2. Pacuer 8 Beimonsenne 17 IIpopaboTka JEKLHOHHOrO Mare- CobecenoBatue Mo
KOHCTAQHT  CKOPOCTEHl  I'eTepOreHHBIX pacueTHOro pHama ¥ pEeKOMEHIyeMOW IHTepa- COOTBETCTBYIOIIUM
KaTaTUTHYECKHX PEaKIHil. 3a/1aHus. TYpBI COTTIACHO paznenam moxyns OT- 1-3
MeToau4ecKuM  PEeKOMEHIALMSIM YeT 0 MPAKTUUECKOI
CTYJICHTY pabore.
Monyns 2. Ilpuroros- | IlpuroroBnenue u (GyHKIHOHUPOBAHUE
JneHne W (YHKUHOHH- | Katanu3atopoB. OCHOBHbIE TpeOOBaHUs
IIpopaboTka JIGKLIMOHHOTO Marte-
pOBaHHEKaTaIu3aTo- K NIPOMBIIUIEHHOMY Kartanmu3aTopy. Ilo- . MynbTH-
Jlexmus ¢ ome- pHana ¥ PEeKOMEHIyeMOW IHTepa- o
poB. IIpoMblnUIeHHBIE | pHCTast CTPYKTypa KaTaan3aTopoB. Me- Meuii-
MEHTaMH JIHC- TYPBI COTJIACHO M 1-3
KaTaJIMTUYECKUE MPO- | TOAbI MPUTOTOBICHUS KaTAIM3aTOPOB. HBIH 1po-
KYCCHH. MeroaudyeckuM — PEKOMEHAALHUAM
neccsl W Karanmmsaro- | Dopma u pasmep rpaHyn. Mexanudeckas CTYZeHT EKTOp.
PHL MIPOYHOCTh KaTaau3aTopoB. Jle3akTuBa- Y Y
115 KaTaJIH3aTOPOB.
4 10 ITpopaboTKka JIEKIHOHHOTO Marte- CobecenoBanue 1o
Ipaktiyeckas pabora Ne 3. Pemrenune o
Bemonnenne pHana ¥ pPEeKOMEHIyeMOW IHTepa- COOTBETCTBYIOIIUM
pacyeTHbIX 3a1a4 (ONpeaeseHue aKTHB-
pacyeTHoro TYpBI COIJIACHO pazznenam moayist Ot- 1-3
HOCTH U CEIEKTHBHOCTH KaTalU3aTOPOB 9
3a/1aHus. MeTonu4ecKkuM — PeKOMEHIAIMAM 9eT 10 MPaKTHYECKOI
I10 SKCTICPHMEHTAIBHBIM JaHHBIM).
CTYJICHTY pabore.
KucnorHo-ocHoBHbIH KaTtanmu3. Karamus IIpopabGoTKka JIEKIIMOHHOTO MaTe- VT
COCTMHEHMSAMH IIEPEXOJHBIX METaJUIOB. Jlexmws ¢ ae- pHana ¥ pPEKOMEHIyeMOW IHTepa- Me};[mﬁ
Karann3 Ha OKcHIaX M KaTaIMTHYECKOe MEHTaMH JIHC- TYPBI COTJIACHO it 1o 1-3
okucienue. Karamus Ha Meramiax u KYCCHH. MeTroau4eckuM — PEKOMEHAALUAM eKTO P
pEeaKI|y ¢ y9acTHEeM BOJOPOJa. CTyICHTY p-
8 7 IIpopaboTKka JIEKIIMOHHOTO MaTe- CobecenoBanue 1o
Ipaktuyeckass padora Ne 4. Pemenue Boinonnenne puana ¥ peKOMEHIyeMO# JuTepa- COOTBETCTBYIOLIUM
pacyeTHBIX 3a1ad (KHCJIOTHO-OCHOBHBIN pacueTHOro TYpBI COTJIACHO paznenam moxyist Ot- 13
KaTam3). 3a/1aHus. MeTtoau4eckuM — PEKOMEHAALHAM 4eT 10 MPaKTHYECKOH
CTYJIEHTY pabore.
4 17 ITpopaboTka JIEKIIMOHHOTO MaTe- CobecenoBanmue o
Ipaktuyeckas padora Ne 5. Koncynbra- 3amura pac- puaga ¥ pEeKOMEHAYyeMOH IuTepa- COOTBETCTBYIOIMM
ous. 3alUTa OTYETOB O BBIIOJHEHUH YEeTHOTO 3a/1a- TYpBI COTJIACHO paszenam MOmyJIs. 13
npakTHdeckux pabot Ne 3 u Ne 4. HUSL. MeToau4eckuM — PEeKOMEHAALHSIM Otuer 1o npakTuye-
CTYJICHTY CKOi pabore.

Hroro: 108

32

40

68




5. Kputepun u HOpMBbI TEKYIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTecTAIUM

@DOpMBI TEKYIIETO KOHTPOJIS

YcnoBus JOITYyCKa

Kputepuu 1 HOpMbI OLIEHKH

CobecenoBanre 1o pazaenam
Moxaynei 1 — 3 Ha mpakThye-
CKUX 3aHATHSIX U TPEIOCTaB-
JICHHE OTYETOB MO TpaKTH4e-
CKHUM padoTam

Jonyckarorcs Bce  CTy-
JI€HTBI

«3a4YTCHO»

Pacuetsl mpoBeneHBI ¢ HEOONBIIMMH OT-
KJIIOHCHUSIMH, TIPABWJIBHO JaHBl OTBETHI
MHHUMYM Ha 3 BOIIpOCa W3 5 MO pa3feny
MOJYJIs, 3aIaHHBIX MTpernojiaBareneM (3aaa-
€TCsl HE MEHEE 5 BOIPOCOB)

«HE€ 3a4YTCHO»

HeBepHo mpoBeneHbl pacyeTbl U HE H3JIO-
KEHbl COOTBETCTBYIOIIUE TEOPETUUECKUE
MOJIOKEHUST (J1aHbl OTBETHI MEHEE, YeM Ha
3 Bompoca H3 5, 3aJaHHBIX MpernojaBare-
JIeM)

dopma npoBeacHUs
IPOMEKYTOYHOM aTTeCTALUU

YcnoBus nomycka

Kputepun 1 HOpMBbI OLIEHKH

3a4eT
(ycTHO)

3a4yeThl MO MPAKTUYCCKUM
paboram

«3a4YTCHO»

OtBeuaer Oosiee uem Ha 80% BOIMPOCOB
W3 CIIHCKAa BOMPOCOB K 3a4eTy (3amaercs
He MeHee 10 BompocoB)

«HE€ 3a4TCHO»

OtBeuaetr meHee yeM Ha 80% BOIpoOCOB
n3 Crrcka BOIIPOCOB K 3auery (3amaercs
He meHee 10 BompocoB)




6. Kputepun u HOpMBbI OLIEHKH KYyPCOBBIX padoT (IIPOEKTOB)

KypcoBbie paboThl (ITPOEKTHI) Y4SOHBIM IIJIAHOM HE MPEyCMOTPEHBI.

7. IlpuMepHasi TeMATHKA NHCbMEHHBIX PadoT (KypcoBbIX, pedepaTos,

KOHTPOJILHBIX, paCYeTHO-TPpa(hyeCKux u ap.)

[TucbMeHHbIe padOTHl YUEOHBIM MIAHOM HE MPETYCMOTPEHBI.

8. Bonpocsl Kk 3aueTy

é\f';l Bomnpoc
1 | KaranuzaTopsl B MPOMBINIJIEHHBIX MPOIECCaX U UX 3HAYCHHUE ISl XUMUYe-
CKOM mpoMbITuIeHHOCTH. Kimaccudukarus Karaau3aTopos.
2 | Katanutnueckue nponecchl HA XUMUYECKUX NPEINPUATUSIX T. TOIbITTH.
3 | @usnyeckas ancopOrusi. Kpurepun usmueckoit u XMMHUYECKOH ancop0O-
197078
4 | TeroTa aagcopOIUu.
5 | Kuneruka ¢usndeckoit copOumu. AnacopOironHas Teopus JIsHrMIopa.
6 | HemHrmMiopoBckue U30T€pMbI COPOIIHH.
7 | OnpeneneHue yaenbHOM MOBEPXHOCTH U TOPUCTOCTH IUCTIEPCHBIX TEIl.
8 | Xumuueckas agcop6ius (xemocopOius). TepMogmHaMuka XeMOCOPOITHH. .
9 | Kuneruka xeMocopO1uu. CenekTuBHAS XeMOCOPOIIHSI IS OTIPEACTICHIS
MMOBEPXHOCTH.
10 | AncopOrust Ha HEOTHOPOIHOM MTOBEPXHOCTH.
11 | Teopus nporeccoB Ha HEOJHOPOIHOM MOBEPXHOCTH. JKCIIEPUMEHTAIbHbBIC
METOJIbI I0KA3aTeJIbCTBA HEOJHOPOJHOCTH TOBEPXHOCTH.
12 | lecopbmmsi. Kuneruka necopOuuu.
13 | TepmoaecopOrusi.
14 | KuHeTnka reTeporeHHO-KaTaTuTHYECKUX MPOIECCOB.
15 | Mogens JIanrmiopa-XunmenbByaa u Mnu-Punuena.
16 | MakpOKHHETHKA IT'eTePOTreHHbIX MPOIIECCOB.
17 | Buemnss nuddysus. Buyrpennss quddysus.
18 | Teopus aGCOMOTHBIX CKOPOCTEN U €€ MPUMEHEHHE K KaTaJIn3y.
19 | IloBepXHOCTH MOTEHITMAIBHON YHEPTUU. AKTHBUPOBAHHBIN KOMILJIEKC.
20 | Pacuer ckopocTH peakiuil 1Mo Teopuu aOCOJIOTHBIX CKopocTei. Teopus
aOCOJIFOTHBIX CKOPOCTEH JJIsi pEaKI[Mu Ha TOBEPXHOCTH.
21 | Yucino akTUBHBIX LEHTPOB. ['paHUIlbl TPUMEHEHUS] TEOpUH aOCOITIOTHBIX
CKOPOCTEH.
22 | OcHOBHBIE TpeOOBaHWA K TPOMBINUICHHOMY KaTanu3aropy. llopucras
CTpYKTypa opMa 1 pazMep TpaHyJl KaTaIn3aTOPOB.
23 | Mexanudeckas MPOYHOCTh KaTaanu3aTopoB. /le3akTuBanus KaTaan3aTopoB.
24 | Kucnotel 1 oCHOBaHMsI. METOJIbI ONPEENCHNS] KUCIOTHBIX U OCHOBHBIX




LHCHTPOB Ha ITIOBEPXHOCTH.

25 | KuciioTHble 1 OCHOBHBIE KaTaJIU3aTOPhl U UX aKTUBHbBIC IIEHTPBHI.

26 | LleonuTsl u Apyrue MojeKyysipHbie cuta. VIOHUTHI.

27 | CBepXKHUCIIOTHl U CBEPXOCHOBAHHUSI.

28 | Nerunpararus cnupToB. [IpeBparieHne cnupToB B yriaeBOAOPOIHI.

29 | CtpoeHue KOMILIEKCOB MEPEXOIHBIX METAIOB. DKCIIEPUMEHTAIBHBIE Me-
TOJIbI HCCTICIOBAHMUSI aTOMOB NIEPEXOTHBIX METAJUIOB B OKCHAAX.

30 | [IpuMeHeHHne TEOpUU KPUCTAIUIMYECKOTO TOJIS JIMTAHJOB K SIBICHUAM aI-
COpOIMU M KaTaaun3a.

31 | [ToBepXxHOCTh OKCHJIOB NEPEXOTHBIX METAIJIOB.

32 | UMMoOMIM30BaHHBIE KOMIUICKCHI IIEPEXO0THBIX METAJIIOB.

33 | Karanutuueckas monuMepu3samus onedunoB. Peakuuu ¢ yueTtom Koopau-
HUPOBAHHOTO MOHOOKCH/IA YTJIEpPOJIa.

34 | O0mue XapakTepUCTUKUA KATATUTUYECKOTO OKUCICHHS. DHEPreTUYECKHe
YPOBHH MOHOB NIEPEXOAHBIX METAJIOB B OKCHJIAX.

35 | JedexTsl B OKCHIaxX MEPEXOTHBIX METAIIJIOB.

36 | OcoOEHHOCTH KHHETUKH KaTAIUTUYECKOTO OKUCIICHUS.

37 | AKTUBalUs KHUCIOpOJa Ha MOBEPXHOCTH OKCHUAHBIX KaTaIU3aTOPOB OKHC-
JICHHSL.

38 | Katanutnueckoe OKUCICHUE TPOCTHIX MOJICKYIL.

39 | IlapumanbHOE OKHCIEHUE 0JIe(UHOB U IPYTUX OPTAHUYECKUX COCTUHEHHMA
MOJICKYJISIPHBIM KHUCJIOPOOM.

40 | ITapumanbHOE OKUCIICHHE AIKAHOB MOJIEKYJISIPHBIM KHCJIOPOJIOM.

41 | TlapumanbHOE OKUCIICHHE AIbTEPHATUBHBIMU OKUCIUTEIISIMH.

42 | I'myOoKoe OKHCIICHHE YTIIEBOAOPOIOB.

43 | Katanutrdeckasi OYMCTKA OT BPEITHBIX TA30B.

44 | DeKTPOHHOE CTPOEHUE MEPEXOAHBIX METAIIJIOB.

45 | DKCcepUMEHTAIIbHBIE METOJbI M3yYCHUs IMMOBEPXHOCTH TMEPEXOIHBIX Me-
TaJUIOB U aJICOPOIUS MOJICKYJT Ha HEM.

46 | Uucras mOBEPXHOCTh METAJUTIOB. AZICOPOITHS HA IEPEXOTHBIX METAIIIaX.

47 | IIpocTelinme KaTAIUTUYECKUE PEAKIIMU HA MEPEXOAHBIX METAIIaX.

48 | CnnaBel. HanecenHble MeTaJLTbI.

49 | Katanutrueckoe ruijpupoBaHuUE.

50 | CunTes ammuaka.
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9. ®OHJ OLIEHOYHBIX CPEACTB I MPOBeAeHUs MIPOMEKYTOYHOM aTTe-
CTalUM 00y4AKOIIUXCS M0 TUCHUIINHE

9.1. lacnopT (oHAA OLIEHOYHBIX CPEICTB

Kox konTposmmpye-

Ne | KonTpoaupyemsble pa3aeanl (Te- .
P py Pasi ( MO KOMIETEeHIMH

HaumenoBanue

n/u MBI) THCIUILINHBI OLICHOYHOI'0 CpeacTBa
) muen (UJ1M ee 4acTH) B pet
1 ColeceoBanue o Teope-
Monyib 1. O01miue moyIoKeHust Ka- TquCKI([)M MaTeDHA p "
tanu3a. Agcopouus. Kuneruka ka- | OK-2, I1K-1,2,3 y puaiy

MPEaAOCTAaBICHHUEC OTUCTOB

TATUTUYECKUX PEAKLIUN.
110 IPAKTUYECKUM paboTam

2 | Monyns 2. [Ipurotosnenue u CobecenoBaHue 10 TEOpe-
(GYHKIMOHUPOBAHUE KAaTaIU3aTO- OK-2. TIK-1.2.3 TUYECKOMY MaTepuany u
poB. IIpoMbIIIEHHBIE KaTAIUTHYE- ' " MPEOCTaBICHUE OTYETOB
CKHE MPOIECCHl U KaTaJIM3aTOPHI. 110 MMPAKTUIECKUM paboTam

9.2. TunoBbie KOHTPOJIbHBbIE 3aJaHUSl UJIM MHbIe MATEPUAJIbI, He00XO-
JAUMbIe J1JIsl OLleHKU 3HAHWH, yMeHNH, HABBIKOB M (WJIH) ONbITA JesATeJIbHO-
CTH, XapaKTepu3ymoIMuX J3Tanbl (pOpMHUPOBAHUS KOMIIETEHIHII B Mpolecce
OCBOEHNsI 00pa30BaTeIbHOH MPOrpaMMbI

9.2.1. KoMIJIeKT 0TYETOB MO NMPaKTHYECKUM padoTam

IIpakTuyeckoe 3ausaTue 1. Pacyer yaenbHON NOBEPXHOCTH KAaTAJIM3aTOpa Ha
OCHOBAHWH dKCIIEPUMEHTAIBHBIX JAHHBIX.

IIpakTuyeckoe 3ansitue 2. PacyeT KOHCTAaHT CKOPOCTEN T'€TEPOrEHHBIX Ka-
TAIUTUYECKUX PEAKIIUH.

IIpakTHyeckoe 3anaTHe 3. PemieHue pacyeTHbIX 334au (ONpeneseHUe akx-
TUBHOCTHU U CEJIEKTUBHOCTHU KaTaJanu3aTOPOB 10 IKCIIEPUMEHTAIBHBIM JaHHBIM).

IIpakTuyeckoe 3ansaTue 4. Pemenwe pacdeTHbIX 3anad  (KHCIOTHO-
OCHOBHBIM KaTaJin3).

IIpakTnyeckoe 3anaTue S. KoHcynpranys. 3alura OTYETOB O BBIIOJHEHUN
npakTudeckux padboT Ne 3 u No 4.

OTyeT AOJKEH COAEPKATh CIEAYIOIINE DIIEMEHTHI:

- TUTYJIbHBIN JUCT C yKa3aHUEM HoMmepa U Ha3BaHus pabotsl; @.M.0. u HO-
Mep rpynnsl ctynenTa; ©.M.0., yueHyro cTeneHb, 3BaHUe U JOJHKHOCTh IPEnoaa-
BaTeIsl, MPUHUMAIOIIETO PadboTy;

- 11eJI1 paboThI;

- YpaBHEHHUS, KOTOPBIE UCIOJB3YIOTCS B JAHHON MPaKTHYECKOM padoTe;

- pe3yJIbTaThl PACYETOB;

- BBIBOJIBI (3aKJTIOUEHHE) 110 MPOJAETIAHHON padoTe, KOHKPETHO OTPaKAIOIIUE
IIOJTyYEHHBIN PE3YJIbTAaT;

- CIIMCOK HCIIOJIb30BAHHBIX JIMTEPATYPHBIX MCTOYHUKOB B COOTBETCTBUHU C

I'OCT 7.1-2003.
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Kpurepuu ouenku:

- OIICHKA «3a4TEHO0» BBICTABIISIETCS CTYJIEHTY, €CIIU OH MOATOTOBWII TOJHBIN
OTYET IO MPAKTHUYECKOHN paboTe U B IIPOIECCE 3aAIIUTHI TaHBI OTBETHI HE MEHEE YeM
Ha 80% BOMPOCOB MO TeME MPAKTUYECKOW pabOThI, 3aJaHHBIX MpPErojiaBaTesieM
(3ajaeTcst HE MeHee 5 BOIIPOCOB).

- OIICHKA «HE 3a4TEHOY» BBICTABIISICTCS CTYICHTY, €CJIM OH HEBEPHO OPOPMUIT
OTYET MO MPaKTUYECKOW paboTe, WU B MpOLECcCe 3aIIUTHI JaHbl OTBETHI MEHEE,
yeMm Ha 80% BOMPOCOB MO TeMe MPaKTUYECKOW paboThl, 3aJJaHHBIX IMpernojaBaTe-
neM (3a1aeTcsi He MEHEe 5 BOIPOCOB).

9.2.2. KoMIjIeKT MaTepHaJIoB A5 co0eceJOBAHMS:

Ne /m | Bompocsl
Monyns 1. O6mue nonoxenus katanusa. Ancopouns. Kunetnka kaTaluTH4eCKUX
pEAKIUH.
1 Katanm3aropsl B IPOMBIIUIEHHBIX MIPOLECCAX U UX 3HAYCHHE IS XUMHU-

YECKOW NMPOMBINUIEHHOCTH. KaramnTrueckue mpouecchl Ha XUMHUYECKHAX
npeanpuatusax r. TonbsaTTi. Knaccudukanus kaTaanu3aTopoB.

2 ®dusznueckas ancopoOuusd. Kpurepuu puznueckoil 1 XMMUYECKOUN asicopo-
. TernoTa agcopOLuu.
3 Kunernka dusndeckoit cop6Oimu. ApcopOuronHas Teopusi JI HTMIopa.

HemHrMopoBcKkre H30TePMBbI COPOITHH.

D

OnpeneneHue yaelIbHON NOBEPXHOCTH U MOPUCTOCTU AUCIEPCHBIX TEIL.

5 Xumuueckas aacopomus (xemocop6iust). TepMmoaumHamuka xeMocopo-
nuu. Kuneruka xemocopOuuu. CeleKTUBHAS XEMOCOPOLIUS 1J1sl Onpe/ie-
JICHHS] IOBEPXHOCTH.

6 AJicopO1usi Ha HEOJHOPOHOM MOBEPXHOCTU. Teopus MPOIECCOB HA He-
OJTHOPOJHOM TOBEPXHOCTH. DKCIEPUMEHTAIbHBIE METOJbI J0Ka3aTellb-
CTBa HEOJTHOPOJIHOCTH MOBEPXHOCTH.

Jecopbmms. Kuaetuka necoporuu. TepmoaecopOIius.

Kunernka I'CTCPOrCHHO-KATAIIUTHYCCKUX ITPOLCCCOB.

O|oo|~N

Mogens JIsurmiopa-Xunmenssyaa u Unn-Punuena.

10 | MakpokuHeTHKa TeTepOreHHbIX npoueccoB. Buemnsas nuddysusa. BayT-
peHHsisa qudysus.

11 | Teopusi aOCOMIOTHBIX CKOPOCTEHN U ee MpuMeHeHue K Karanusy. [loBepx-
HOCTh MOTEHIUAJILHON YHEpTruu. AKTUBHUPOBAHHBINA KOMIUJIEKC.

12 | PacyeT ckopoCTH peakiuii o Teopuu abCOIMIOTHBIX cKopocted. Teopus
a0COJIFOTHBIX CKOPOCTEH sl PEakIMi Ha MOBEPXHOCTU. UNCI0 aKTUBHBIX
1IeHTPOB. [ paHuIIpl MPUMEHEHUS TeOpHUH a0COTIOTHBIX CKOPOCTEH.

Monynsb 2. [Ipurotosnenue u pyHKIHOHUPOBAHUE KaTanu3aTopos. [IpomMeinieH-
HBI€ KATAIMTUYECKHE ITPOLECCH] U KATAIN3ATOPBI.

1 OcHOBHBIE TpeOOBaHMS K NPOMBIIUIEHHOMY KaTanuzatopy. I[lopuctas
CTpyKTypa (opmMa M pa3Mep rpaHyl KaTajau3atopoB. MexaHuueckas
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IMPOYHOCTDb KaTaJIN3aTOPOB. ]_—[C?;aKTI/IBaI_II/I}I KaTaJIn3aTOpPOB.

KucnaoTel 1 oCHOBaHMS. MGTOI[I)I OIIpCACIICHUA KHUCIIOTHBIX U OCHOBHBIX
LHCHTPOB Ha ITOBCPXHOCTH. KucnoTHbie 1 OCHOBHBIC KaTaJIn3aToOpPbl U HUX
AKTHUBHLIC ICHTPHI.

[Heomutsl U apyrue MoJieKyisipHble cuTa. MoHUTBHL. CBEPXKUCIOTHI U
cBepxocHOBaHus. Jlernaparanus cnuprtoB. [IpeBpamienue cnupToB B yr-
JIEBOJOPOJBI.

CrpoeHre KOMIUJIEKCOB TMEPEXOAHBIX METAIIOB. ODKCIEPUMEHTAIbHBIC
METOJIbl UCCIEAOBAHUS aTOMOB MEPEXOJIHBIX METAIIOB B okcujax. [lpu-
MEHEHHE TEOPUH KPUCTAIIMYECKOTrO MOJIsl TUTAH/IOB K SBJICHUSIM aJcopO-
IIMU U KaTajau3a.

[ToBepXHOCTh OKCHIOB TIEPEXOJHBIX METALIOB. MMMOOWIM30BaHHbBIE
KOMIUTIEKCHI TEPEeXOHBIX MeTaJioB. KaranuTwueckas MoJMMepHu3aIus
onepuHOB. Peakiuu ¢ y4eToM KOOPAMHHPOBAHHOTO MOHOOKCHIA YTJIe-
pona.

O6IHI/IC XapaKTCPUCTUKHU KATAIUTUUCCKOI'O OKHCJICHUS. 9HepFeTI/I‘-ICCKI/IC
YPOBHH HMOHOB IICPCXOJHBIX MCTAJIJIOB B OKCH/AX. I[C(l)eKTBI B OKCHAax
MNCPEXOJHBIX METAJLJIOB. Oco0eHHOCTH KUHETUKH KaTATUTHYSCKOTO OKHC-
JICHUA.

AKTI/IBa]_II/IH KHCJIOPOJa Ha IMTOBCPXHOCTHU OKCHUIAHBIX KAaTAJIN3daTOPOB OKHUC-
neHus. Karanutuueckoe OKUCICHUE IMPOCTHIX MOJICKYJIL.

[TaprmanpHOE OKHCIEHUE OJIEPUHOB U APYTHMX OPTaHUYECKHX COEIUHE-
HUM MOJIEKYJISIPHBIM KUCIIOpoAoM. IlapuuanbHOE OKHCIIEHHE aJIKaHOB
MOJICKYJISIPHBIM KHCIIOPOJIOM.

HapL[I/IaJ'IBHOC OKHCJICHHUC AJIbTCPHATUBHBIMH OKHCIIUTCIISAMU. FHY6OKO€
OKHCJICHHC YIJICBOOOPOJ0B. Karanutnueckast ounucTka oT BPCOHLIX I'da30B.

10

DJIEKTPOHHOE CTPOEHHE MEPEXOAHBIX METAILIOB. JKCIIEPUMEHTAIbHBIE
METOJIbl W3YUYEHHUsI TOBEPXHOCTH MEPEXOJHBIX METAJUIOB M afCcOpOLus
MOJIEKYJT Ha Hel. YucTas moBEepXHOCTh METAIIOB. AncopOius Ha mepe-
XOJIHBIX MEeTaJljax.

11

[Ipocreimme KaTalIUTUYECKME PEAKUMU Ha TNEPEXOAHBIX MeETasuiax.
CmnaBel. Hanecennbie Metamnbl. Katanutuueckoe rugpupoBanue. CuH-
T€3 aMMUAKA.

12

OcHOBHBIE TpeOOBaHMS K NPOMBIIUIEHHOMY KaTanuzatopy. [lopucras
CTpykTypa (opmMa u pa3Mep rpaHysl KaTaau3aropoB. MexaHuueckas
IIPOYHOCTh KAaTaIn3aToOpoB. /le3aKkThBalys KaTaan3aToOpOB.

13

KucmoTel 1 ocHOBaHUS. MGTO)IBI ONnpcACICHUA KHUCIOTHBIX U OCHOBHBIX
HCHTPOB Ha IMOBCPXHOCTH. KucioTHpIe 1 OCHOBHBIC KaTajinu3aTopbl U HUX
AKTUBHBIC IICHTPHI.

14

[eonmutbl U apyrue MoJieKyaspHble cuTa. MoHUTBL. CBEPXKUCIOTHI U
cBepxocHOBaHus. Jlernnparanus cnuprtoB. [IpeBpamienue cnupToB B yr-
JI€BOJOPOJBI.

15

CTpOCHI/Ie KOMILIICKCOB IIC€PCXOAHBIX MECTAIOB. 9KCH€pPIMCHT&JILHBI€
MCTOJbI UCCIICAOBAHNA AaTOMOB IICPCXOJHBIX MCTAJJIOB B OKCHUAAX. HpI/I-
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MCHCHHUEC TCOPUHN KPUCTAIINYCCKOI'O IMOJIA JJUTaHJ0B K ABJICHUAM azxcop6-
oUW 1 KaTaJIn3a.

9.2.3. KoMIJIeKT KOHTPOJIbHBIX BONMPOCOB

1. Chopmymupyiite mnpaBwio bopeckoBa 0 MNpUOIM3UTEIHPHOM ITOCTOSTHCTBE
YAETbHOW KaTAIUTUYECKON aKTUBHOCTHU BEIIECTB.

2. Tlo xakoMy TPHHIHIY KJIACCHPUIUPYIOTCS TeTepOreHHbIe KaTanmm3aTophl? Ka-
KHE PEaKIMU OTHOCSTCS K MpoOIEccaM: a) OKHCICHHUS-BOCCTAHOBIIEHHUS; 0) KUCIIOT-
HO-OCHOBHOTO THTa? Kakue kaTaan3aTopbl UCIIOIB3YIOTCS B ATUX MpoIeccax?

3. O0ObsIcHUTE MEXaHU3M AEUCTBUS OU(PYHKIIMOHAIBHOTO KaTaanu3aTopa B MPOLEC-
ce pudopMUHra OCH3MHOBBIX (PPAKITHA.

4. ChopMmynupyiiTe OCHOBHBIE TTOJIOKEHUS aIcOpOLIMOHHOM Teopun JIsHrMiopa. B
YeM 3aKJII0YaeTCs KHHETUYECKU 3aKOH JIEHCTBYIONIUX MOBEPXHOCTEH?

5. [Ipu xkakoM 3HaUYE€HUU JABJICHUS P CTEICHb 3aIMOJIHEHUS MMOBEPXHOCTH ® paBHA
Y5, a KacaTesbHasl K HA4aJIbHOMY y4acTKy KpuBO#l JIaHTMIOpa 10CTUTraeT 3HaUYCHUs
0=1?

6. Ilokaxkute, 4TO IS ONpeNeNieHUs] MapaMeTpoB ypaBHEHUs JIsHTMIOpa yao00HO
UCII0JIb30BaTh IpadudecKue criocoObl B CISAYIONMX KoopauHaTax: a) (1/a, 1/p); 6)
(p/a, p); B) (a, a/p).

7. Kakol BUJ UMEIOT ypaBHEHUA 715 u3oTepMm: a) ['enpu; 6) Opelinnxa; B) B JI0-
rapudmuaeckoit popme?

8. ChopmynupyiiTe B aHAUIUTHYECKOM BHJIE TIEPBBIA U BTOPOM 3aKOHBI DUKa.

9. OT KaKuX BEJIMYMH 3aBUCUT napametp Tuie h?

10. Kakoe cooTHOIIEHUE MEXKy YHEPTUSAMH aKTUBAIIUU B YKA3aHHBIX BBIIIE BHYT-
pPEHHUX 00JIaCTSIX MOJIYYeHO B paMKax 3anauu Tue?

12. B xakoii o6nact «paboTaer» KaTaliu3aTop, €CJH JJI CTETICHH UCTIOJIb30BaHUs
ero BHyTPEHHEW MOBEPXHOCTH fi, B 3a7aue 3esibJJOBUYA BBIMOIHSIETCS COOTHOIIIE-
Hue 1 — f1/2 <=0.01.

13. Tlpu xakux 3HaueHHUIX pakropa d3¢pdexkruBHOCTH f B 3amayue Tuie kaTamuTHIC-
CKHUI MPOIIECC MPOTEKAET BO BHENTHEKMHETHUECKOM U BHETIHETU(DPY3NOHHON 00-
nacTax?

14. O0BsAcHUTE, TOUYEMY YCTOMYMBOCTh KOMIUJIEKCOB METAJJIOB Li*, A|3+, Cr3+, co*
JUTSL CIICTYFOIITUX JIMTAH/I0B U3MEHSETCS B PAIaX:
F>CIr>Br>1;0>S>Se>Te

a s metawios Cu®, Ag®, Rh', Pd*, Pt?* MOPSAJOK YCTOMYHUBOCTH KOMITJICKCOB H3-
MEHSIETCS Ha MPOTHBOIIOI0KHBIH.

15. TlocTpoiiTe SHEPTETUUECKYIO TUarpaMMy MOJIEKYIISIPHBIX OpOUTANICH TSl KOM-
mexca [CoFg]*, [Ti(H.0)e]*.

16. O6BscHuTE, Mouemy npu koopauHanuu moiekyn HX (H,O, ROH, HCI, HI,
HCN, RCOOH u ap.) mpoucxoauT MOBBIICHUE UX KUCIOTHBIX CBOMCTB. Biuser
JIM CTETICHb OKUCJICHHS METaJIa-KOMITJIEKCO00pa3oBaTesis Ha KUCIOTHBIE CBOM-
ctBa koMmriekca? [lokaxkure Ha mpumepe.
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17. O0BsicHUTE TPUPOTY DIIEKTPOHHOTO B3aMMOICHCTBHSI C HEHACHITIICHHOW Opra-
HUYECKOU MoJieKyoi B cienyromux komrmiekcax: [PtCl3(CoHy),]
[Pt(PPh3)2(CoHy),], [Pt(PPh3)2(CoF,),]. U3mensercs au qinHa cBsizu C=C?

18. O6bsicauTe, nmouemy akBakomiuiekc Co(lll) okucnser Bogy ¢ BbieneHrEM
kuciopona, a rekcarranua Co(ll) okucinsercst Bos1o# ¢ BelIeIEHUEM BOAOPO/IA.

19. Ilpu rugpupoBanuu OytagueHa B npucyrcrBun karaauzatopa HCo(CN)s oopa-
3yercs OyTeH-1, yuc- u mpanc-0yteH-2. Hanuimre MEXaHU3M peaKIuu.

20. Ilpu runpupoBaHuM MEHTEHA-2 00pa3yeTcst KalpoHOBbIHN anpaeru. [Ipemo-
KUTE KaTaTu3aTop U MEXaHWU3M PEaKITHH.

10. O6pa3oBaTe/ibHbIE TEXHOJOTHU U METOAMYECKHE YKA3AHUS 10 0CBOe-
HHMIO IMCHUILIMHBI (Y4eOHOro Kypca)

B npouecce nzydeHuss AUCUUILUIMHBI UCIIOIB3YETCS TEXHOJIOTHUS TPAAULMOH-
HOTO OO0yueHus (JIEKIMU, CEMHUHAphI, MPAKTUYECKHE 3aHSATHS, CAMOCTOSITEIbHAs
pabota), KOTOpasi SIBJISIETCA OCHOBHOM, a TaKX€ HHTEPAKTUBHBIC TEXHOJIOTHH,
BKJIFOYAIONINE B CEOS JIEKIMU C DJIEMEHTAMU TUCKYCCHUH, IPAKTUYECKUE 3aHATHUS C
pelIeHUEM CUTYAIIMOHHBIX 33J1a4 C MOCIEeAYIONUM 00CYKIEHUEM pe3ysIbTaToB Jie-
ATEIBHOCTH.

B cootBercTtBun ¢ ®I'OC BO mipu u3yueHHH 3TOro Kypca npeayCMOTPEHbI
JICKITMOHHBIC, MPAKTUYECKUE 3aHATUSI U CaMOCTOsATENIbHas padoTa. Jlekuuu u ca-
MOCTOSITeJIbHAsI pa00Ta HaIpaBJICHbl HA TEOPETHUYECKYIO MOJTOTOBKY, MPAKTHUYE-
CKHE 3aHATHS OPUEHTHUPOBAHBI HA MPAKTUYECKYIO TOATOTOBKY CTYJICHTOB.

MeToauveckue peKOMEHAANH CTYIEHTY
M0 U3YYEHHUI0 TUCUUIIIMHBI

Monyns 1. O61IHe nonoxxkenus katanusa. Aacopomus. Kunetnka kaTanutu-
YECKUX PEAKLUU.

TeMpbl JIGKIIMOHHBIX 3aHSTHIH:

OO6mue nosoxxkeHus: katanuza. AjxcopOrus. KuHeTnka kaTaauTHYECKUX pe-
aKIUH.

TeMbl IPAKTUYECKUX 3aHATUN:

duznueckass W xuMmudeckas aacoOpmus. KuHeTMka TeTeporeHHO-
KaTaJIMTUYECKUX mpoiieccoB. [IpuroroBnenne n GyHKIIMOHUPOBAHUE KaTaIU3aTO-
POB. MaKpOKHMHETHKA I€TEPOTEHHBIX MPOIECCOB.

N3yuuB naHHbIA MOAYJIb, CTYIEHT JOJKEH NIOHUMATh TEOPHUIO ITPOLECCOB Ha
HEOJTHOPOJAHOM MOBEPXHOCTH; MOHUMATh CYIIHOCTh TEOPUU MEPEXOIHOTO COCTOSI-
HUSI; IOHUMAaTh OCHOBHBIE METOJIbl MPUTOTOBJICHUS NPOMBIIUICHHBIX KaTaau3aTo-
pPOB U TpeOOBaHUs, MPEABABISIEMbIC K TPOMBIIIJICHHBIM I€TEPOTeHHBIM KaTanu3a-
TOpaM; UMETh NPEACTABICHUS 00 OCHOBHBIX THUMaX MPOMBIIUICHHBIX IeTepOreH-
HBIX KaTaJIu3aToOpPOB;

- 3HATh:
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® OCHOBHBIC HAyYHBIC U TEXHUYECKHE MPOOJIEMBbI TEXHOJIOTHH KATATUTHYCCKUX
MIPOIIECCOB;

® TEOPETUYECKUE OCHOBBI KaTaJIN3a;

® OCHOBHbBIC MUPOBBIC JJOCTUKEHHUS B 00JIACTU KaTaIu3a;

® OCHOBHbIC TPeOOBAHUS U CTAaHAAPTHI K MPOMBIIUICHHBIM KaTallu3aToOpam, CIO-
COOBI UX TPUTOTOBJICHUS U MOJIU(DUKAIUY.

® OCHOBHBIE IPOMBIIUICHHBIE KATAJTUTUYECKUE MTPOIIECCHI.

® METOJIbI UCCIEAOBAHUS CBOMCTB MPOMBIIUICHHBIX KaTAIN3aTOPOB;

® (HDU3UKO-XMMHYECKHUE OCHOBBI TEXHOJIOTHI KaTaIUTHYECCKOW MepepabOTKU ChI-
Pbsl 11 HY K] pETUOHA;

® BBIOOpP TEXHOJOTHUU T€TEPOrE€HHBIX KaTaIU3aTOPOB IS MPOIECCOB MepepadoT-
KH YIJIEBOJOPOIHOTO CHIPhS;
- YMETh:

® [PUMEHSTH KaTaau3aToPhl JJI MPOBEICHUS KaTAIUTHUYECKUX OPraHUYECKUX U
HEOPTaHUYECKUX PEaKIMil; OMUChIBATh MEXAHU3MbI KAaTAJTUTUYECKUX PEaKIui
Ha  OpUMEpe  KUCIOTHO-OCHOBHOTO  KaTajiu3a M OKHUCJIMTEJIbHO-
BOCCTAHOBUTEJILHOTO KaTaJIN3a;

® HaxOJIUTh MOJXOJbl K PEHICHUIO (PYHJIaMEHTAJIbHBIX M MPUKIAIHBIX 3a/1a4 B
00JIaCTH KaTajausa,

® TMPUMEHSATHh W UCIOJIb30BATh MOJIYYCHHBIC 3HAHUS B MPO(ECCHOHAIBHOMN nes-
TEIBLHOCTH;
- BJIQJICTh:

® TOHSTUNHBIM aIapaToM JUCHIUILIUHBL,

® OCHOBAaMH KMHETHKH F€T€POT€HHO KaTaJUTUUYECKUX MPOLIECCOB;

® METOJaMH PETUCTPAIMU U 00pabOTKU PE3yJIbTATOB XMMHYECKUX DKCIEPUMEH-
TOB;

® HaBbIKAMH PadOTHI C y4eOHOU U yueOHO-METOANYECKON TUTEPATYPOH.
Metoauyeckue peKOMEHIalUK 110 U3YUYECHUIO TeM MOJIYJIS: IPU OCBOCHUU TEM

MOJTYyJIsI HEOOXOAUMO

® U3Y4YUTh yUeOHBIM MaTepuain mo aucrurummae "[IpoMbluieHHbId KaTanus", uc-
MOJI30BaB JICKIIMOHHBIA W MaTepHayll U Marepuan oubauoreuynoro (oHma 1o
JTAaHHOM TEMAaTHKE;

® OTBETUTh HA KOHTPOJIbHBIE BOIPOCHI:

1. Kakue peakunn Ha3zbIBatOTCA rereporeHHbIMu? [IpuBennre npumepsl.

2. Kakoe moHsITue UCTIONB3YIOT JJIs1 OOBICHEHUS KaTaTUTUUECKOTO JICUCTBUS B T'e-

TEpOreHHOM Katanu3e? OxapakTepusyuTe ero.

3. B yeM 3aKimro4acTcs OCHOBA KaTaJIUTHUECKOTO JICUCTBUS?

4. Kakue gaxTopbl onpeaensitoT akTUBHOCTh TETEPOTeHHOT0 KaTaiau3aropa?

5. Cdopmymupyiite mpaBmwio bopeckoBa 0 TpPUOIU3UTEIIEHOM TIOCTOSHCTBE

YAEIbHOW KaTAIUTUYECKOM aKTUBHOCTHU BELIECTB.

6. Ilo kakoMy TpUHIHITY KJIACCHU(PHUITUPYIOTCS TETEPOTCHHbBIE KaTtanu3aTophi? Ka-

KHE PEaKI[MU OTHOCATCS K MPOIECCaM: a) OKUCIECHUSA-BOCCTAHOBIEHUS; 0) KUCIIOT-

HO-OCHOBHOTO Tuma? Kakue karanu3aTopsl UCMOIB3YIOTCS B 3TUX Mpoleccax?
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7. B 4em 3aKkiIro4aeTcs OTJIMYME KaTaTUTHYECKUX PEAKLIUU C TBEPABIMUA KUCIOTaMU
OT aHAJIOTUYHBIX PEaKLUi B pacTBOpe?

8. [aiiTe ompeneneHuEe LEOJUTOB M XapaKTEPUCTUKY HX cBOMCTB. [IpuBenure
IIPUMEPBI UX UCIIOJIB30BAHMS B KaTaIu3e.

9. llpuBeauTe MpUMEPHI NPOMBIIIIEHHBIX IPOLECCOB C MUCIOJIB30BAHUEM MHOTIO-
KOMIIOHEHTHBIX U MHOT'O()a3HBIX KaTalIn3aTopoOB.

10. OOBsicHuTe MeXaHU3M AeUCTBUs OM(YHKIMOHAIBHOTO KaTajlu3aTropa B IPO-
recce puopMUHTa OCH3UHOBBIX (PpaKITHil.

11. Kakue BeniecTBa Ha3bIBarOTCs mpoMoTopaMu? KakuM 00pa3oM OHU OKa3bIBAOT
BJIMSIHUE HA KAaTAIMTUYECKUN TTpoliecc?

12. Kakue BemecTBa Ha3pIBalOTCSA B KaTanuse sgamu? [IpuBenurTe KOHKpETHBIE
IIPUMEPHI BO3JICUCTBUSA A/10B HA KATAJUTUYECKUE TIPOLIECCHI.

13. Kakum 00pa3oM IpoBOJSAT OLICHKY CTEIIEHH OTPaBJICHUS KaTaau3aTopoB?

14. B uem 3akiroyaeTcs NO3UTUBHAS POJIb UCIIOIB30BAHNUS HOCUTEISA B I€TEPOreH-
HOM KaTanuse?

15. B yeM cx0ACTBO M paznuyue Mexay Gu3nueckoi ajcopoiueit u xeMocopOoIu-
eil? Kakoil mpouecc npuBOIUT K KaTAIUTHYECKOMY dPPeKTy?

16. ChopmynupyiiTe OCHOBHBIE MOJOKEHUS aAcOpOLMOHHON Teopuu JIHrMiopa.
B ueM 3akinr04aeTcss KHHETUYECKH 3aKOH JICUCTBYIOIIMX TOBEPXHOCTEN?

17. IlpuBeauTe KUHETUYECKUI BBIBOJ YPaBHEHUS M30TE€pMBI JISHIMIOpa U mpoaHa-
JU3UPYUTE €TO.

18. [IpuBenuTe TEpMOIMHAMUYECKUHN BBIBOJ ypaBHEHUA JIsHrMIOpA.

19. IIpn kakOM 3HAYEHUU NABJICHUS P CTEICHb 3aMOJHEHUS MOBEPXHOCTU O paBHa
72, a KacarellbHas K HA4aJIbHOMY Y4YacTKy KpuBOW JIDHIMIOpa 1OCTUraeT 3Ha4yeHHs
0=17?

20. ITokaxkuTte, 4TO AJIsA ONMpPEACIICHUSI TapaMeTpoB ypaBHeHUs JIpHTMIOpa ya00HO
UCIIOJIB30BaTh IpaduuecKue CrocoObl B CIEAYIOMUX KoopauHatax: a) (1/a, 1/p); 6)
(p/a, p); B) (a, a/p).

21. mostyuuTe BBIpAXKEHUE JJIA CTEIIEHH 3allOJIHEHUS B CIIydae IHMCCOLMUATHBHOU
aJICOPOIIH MOJICKYJIIBI Aj.

22. IlonyynTe aHATUTUYECKUM ITyTEM BBIPAXKEHHUE ISl CTENEHHU 3aIOIHEHUS MPU
OJTHOBPEMEHHOM acopOLIMU JBYX T'a30B.

23. B 4em npuynHa OTKJIIOHEHUS PEABHBIX M30TE€PM OT MOJEIHN «HUIEaJBbHOTO aj-
copOupoBaHHOrO cnosi» JIrnrmropa?

24. Kakoil BuJ UMeIOT ypaBHeHUs 1jsl u3orepM: a) ['enpu; 0) Dpelinanuxa; B) B
norapudmuyeckout popme?

25. CpopmynupyiiTe OCHOBHBIE JOMYILEHUS] TEOPUHU MOTUMOJIEKYIISIPHOUN asicopo-
11U, IpOaHaIu3upynTe ypaBHeHue bOT, ykaxnuTte ero pojp B KaTajau3e U Ipeaeibl
MIPUMEHUMOCTH.

26. YKaxuTe, U3 KaKUX CTaJIUl COCTOUT T'€TEPOTCHHO-KATATUTUYECKAs PEAKLMs?
Kakum 06pa3oMm onpeaensatoT o01ryr0 CKOpoCTh TaKOTo mpoiiecca?

27. IlokaxxuTe MeXaHU3M, [0 KOTOPOMY IMPOTEKAET MOHOMOJEKYJISIPHAsI reTepo-
T€HHO-KATAINTUYECKas peakuus. BeiBeaure ypaBHEHHUE I CKOPOCTH 3TOU Peak-
UM U TPOAHAIIUZUPYHUTE €TO.
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28. Kakas cymecTByeT CBSI3b MEXIY KaKyLIEHCs dHEpPrueil akTWBallMd U WCTHH-
HOM JIJIs TETEPOr€HHON KaTAINTUYECKOM peakuuu? OTBET NOSICHUTE.

29. Kakoil BuJ UMEET CBA3b MEXAY KaKyLIEHCS U MCTUHHOM DHEPrUsSMH AKTUBA-
IIUH B ClTy4yae aJcopOLMU UCXOTHOTO BEUIECTBA U MPOAYKTA peaKuu?

30. B yem 3akimrouaercs mexanusM JIrarmropa-XunmensByaa? [looyuure ypaBHe-
HUE JUIsl CKOPOCTH PEaKLUyu B 3TOM cllydae W IpoaHanusupyure ero. Ilpusenure
IIPUMED PEAKLMH, IPOTEKAOIIEH 110 TaHHOMY MEXAHU3MY.

31. B yem 3akmtouaercss mexann3m Unu-Punuena? [lomyunre ypaBHEHHUE ISl CKO-
pOCTH peakuuu B 3TOM ciydae. [IpuBenuTte npumMep peakuuu, MIpOTEKaroWEn 1Mo
JAHHOMY MEXaHU3MY.

32. Kakol mpuemM MOKHO HCIIOIb30BaTh I YCTAHOBJIEHUS YETKOTO Pa3IN4YMs
MEXKy MexaHn3MaMu JIsHrMropa-XunmensByna u Unu-Punnena?

33. llepeuncnure BO3MOXKHBIE OTPAHUYEHUS TE€TEPOr€HHO-KATATUTUYECKUX PEaK-
U, TPOTEKAIONINX B )KUIKOM (haze, OT peakiuii B ra30Boil dase.

34. Kakyto posib uMeeT TepMOJMHAMUYECKHM (PAKTOp B OOBSICHEHHH OCOOEHHO-
CTeH MPOTEKAHUS KUAKO(PA3ZHBIX peaKIni?

35. B uem 3akimroyaercs JJIEKTPOXMMHUYECKUMN MEXaHM3M KaTtanusza? [l kakumx
MIPOIIECCOB OH XapaKTepeH?

36. IlepeuncnuTe OCHOBHbIE MAaKPOKMHETUYECKHE O0JIACTU B T€TEPOreHHOM KarTa-
JIM3€ U 0XapaKTepU3YHTE KKIYIO U3 HUX.

37. YkaxuTe OTIIMYUTENbHbIE OCOOCHHOCTH MPOLIECCOB BO BHEIIHEKMHETHYECKON
o0nacTu.

38. ChopmynupyiiTe B aHAUTUTHYECKOM BHJIE€ TIEPBBIM U BTOPOM 3aKOHBI DuKa.

39. Kakoli mapaMeTp BBOAMUTCS B TEOpUU KOHBEKTUBHOUN nuddy3um HepHera u ot
YEro OH 3aBUCHT?

40. Ilomyunte B aHAIMTHYECKOM BUIE YPABHEHUE I CKOPOCTU TE€TEPOrOHHO-
KaTaJIUTUYECKOTO Ipoliecca ¢ y4eToM BHelHed nud@dy3nn U XMMUYECKOW peak-
LIMM HA IOBEPXHOCTH KaTaJIu3aTopa.

41. [Ipoananu3upyiTe ONpenesibHbIE Clydad MOJIYyYEeHHOro B 3amanuu 40 ypaBHe-
HUSL.

42. Ilepeuncinure OTINYUTENBHBIE IPU3HAKU MPOTEKAHUS IpOLEcCa BO BHEIIHE-
nudy3rnonHon 06IacTu.

43. IIpu KakuX yCIOBHIX MPOIIECC MPOTEKAET B MPOMEKYTOUHON 00s1aCcTH?

44. CpaBHUTE BIMAHUE TEMIIEPATYpbl HA CKOPOCTh MPOIECCAa BO BHEITHEKUHETH-
yeckoi 1 BHeIHe1uPdy3nOHHOM 00nacTsX.

45. B ueM 3akiroyaeTcs oTin4yre BHyTpeHHen quddy3un oT BHEUTHEH.

46. OxapakTepu3yiTe yCIOBUSI NPOTEKAHUS MPOIECCA BO BHYTPEHHENH KMHETHUYE-
CKOM 00J1aCTH.

47. Kakas cyliecTByeT KOJIMYECTBEHHAsI CBA3b MEK/y ONBITHON SHEPruen aKTuBa-
UM BO BHEIIHEAU(PPY3MOHHON 0OJACTH M SHEPruedl aKTHBAIlMM BO BHYTpPEHHEH
KHMHETHYECKOW 00s1actu?

48. Kakyro poab urpaior Bo BHyTpeaupdy3noHHon obmactu napamerp L u nua-
MeTp 3epHa?

49. Ot KaKkux BeMYMH 3aBUCHUT napametp Tue h?
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50. Kakyto BennunHy Ha3bIBAIOT (pakTopoM Au(dy3noHHOTO TopMokenus? [lomy-
YUTE aHATUTUYECKOE BBIPAKEHUE JIJIS1 pEaKIIMU [IEPBOTO MOPSIKA.

51. IIpu xakuX 3HAYEHUSIX N KaTaNUTHYECKHIA IPOIIECC MPOTEKAET BO BHYTPUKHHE-
TUYECKON ¥ BHYTpUANGD(PY3HOHHBIX 001aCTIX?

52. Kakoe COOTHOIIEHNE MEXAY SHEPIrUsMU aKTUBAIMU B YKa3aHHBIX BBILIE BHYT-
pPEHHUX 00JaCTsIX NOJYyYEHO B paMKax 3aaauu Tuie?

53. Ilepeunciure 0COOEHHOCTH MPOTEKAHUs Ipolecca BO BHYTPUAUPHY3UOHHOM
obacTH.

54. TIpu xakux 3HaueHUSIX N MOSBISIETCS JOMOJHUTEIHHOE KPacBOe yCIOBHE IS
pemenus 3agaun Tune?

55. laiiTe XapaKTepUCTUKY METOAA PABHOJLOCTYITHOM ITOBEPXHOCTH.

56. Ilokaxxute, KakuM 00pa3oM B 3aj1aue 3enbJI0BUYa NapameTp L 3aBUCUT OT 3Ha-
yeHul korpdunrenta 1udPy3un 1 KOHCTAHTBI CKOPOCTH XMMUYECKOW PEaKLIUH.
57. Kakyto pounb B 3anaue Tune urpaer pakrop 1uddy3noHHOTO TOPMOKEHNUS?

58. B kaxoii obsnactu «paboTaeTy KaTalu3aTop, €Cau IJs CTEIEHH HCIO0Ib30BaHUs
ero BHyTpeHHeH moBepxHOCTH fy; B 3amade 3enbaoBUYA BIMOIHSICTCS COOTHOIIIE-
uue 1 —fyp <= 0.01.

59. Ilpm kakux 3HaueHusX akropa apdexkruBHocTH T B 3amaue Tuie kaTanuTuye-
CKHUH IpoIeCC MPOTEKAET BO BHEIIHEKMHETUYECKON U BHEUTHEIU(DPYy3MOHHOM 00-
JacTAX?

Moayas 2. IlpuroroBieHue U (PYHKUMOHMPOBAHHE KATAJIU3ATOPOB.
IIpoMbllIeHHBbIE KATATUTHYECKHE MPOLECCHI M KATAJIU3ATOPbI.
TeMBbI NeKITMOHHBIX 3aHITHH:
[IpurotoBnenue u (HYHKIIMOHUPOBAHUE KaTaiu3aTopoB. [IpoMBINUICHHBIE
KaTaJUTUYECKHUE TTPOLIECCHI U KATAIU3ATOPHI.
TeMbl NpaKTUYECKUX 3aHATHMN:
KoMmekcHbie COEMHEHHS: CTPOEHHUE, CBOMCTBA. METaNIOKOMIUICKCHBIE
KaTaJn3aTopbl. KHHETHKA U MEXaHU3M METAIUIOKOMIUIEKCHOTO KaTaJIn3a.
N3yuuB naHHbBIA MOJYJb, CTYAEHT JI0JKEH
- 3HATh:
OCHOBBI TEOPUH TOMOTE€HHOTO METANIOKOMIUJIEKCHOTO KaTaJIn3a;
CTPOEHHUE TOMOTEHHBIX METAIJIOKOMIUIEKCHBIX KaTAIN3aTOPOB;
OCHOBBI KMHETHUKH TOMOT'€HHOI'O METAJUIOKOMIIJIEKCHOTI'O KaTaJIn3a;
BAXKHEUIIINE MPOMBIIIJICHHBIE MPOLECCHI, KAaTATU3UPYEMbIE METAITIOKOMILIEK-
caMu;
- YMETB:
® [0A0MpaTh METAUIOKOMIUIEKCHBIC KaTaJIM3aTOPhI JJII KOHKPETHBIX TEXHOJIOTH-
YECKHUX MPOLECCOB PEAKINI; ONTUCHIBATh MEXAHU3MbI KATATUTUYECKUX PEAKIIAMA
METaJJIOKOMITIJIEKCHOT'O KaTaJIn3a,
® HaxOJUTh MOIXOJbI K pemeHrt0 (yHIAMEHTAIBHBIX W MPUKIAIHBIX 33134 B
00J1aCTH KaTajn3a,
® TPUMEHSATHh W WCIOJIb30BATh TMOJYYCHHBIC 3HAHUS B MPO(ECCHOHATBHOMN mes-
TEIBHOCTH;
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- BIIQJIETh:
® METOJaMH PETUCTpaIu U 00pabOTKU PE3yJIbTATOB XUMHUYECKHX IKCIEPUMEH-
TOB;
® HaBBIKAMH Pa0OTHI C yUeOHOW U y4eOHO-METOAMYECKOU TUTEPATYPOH.
Meroandeckne peKOMEHIAINH 110 U3YICHHUIO TEM MOIYJISI: TIPH OCBOSHUU
TEM MOAYJS HEOOXO0IUMO:
® U3Y4YUTh YY€OHBIN MaTepuas Mo AUCIUILINHE, UCIIOIH30BAB JICKITMOHHBINA U Ma-
TepHuas U Matepuan OubaroTeyHoro GoH/a Mo JaHHOW TEMATHUKE;
® OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI:
1. Hanumure reometpuyeckure GopMysbl METAITIOKOMILIEKCOB C KOOPIMHAIIMOH-
HBIMU yuciaamu 2, 4, 5, 6. O0bACHUTE TPUPOTY CBSA3U METAILI-TUTaH]I.
2. HammummTe CTpyKTYypy METAIIOKOMIUICKCOB, KATAIMTUYECKA aKTUBHBIX U HEaK-
THUBHBIX JIJI1 OTHOTO U TOTO K€ METaIa-KOMILUIEKCOOOPa30BaTEINS.
3. OGBSCHHTE, [I0YEMy YCTORYMBOCTB KoMiuekco metamios Li*, Al*, Cr**, Co*
TUTSL CIICTYFOIITUX JINTAH/I0B U3MEHSETCS B PsIax:
F>ClI>Br>1;0>S>Se>Te
a s meramios Cu®, Ag”, Rh*, Pd*, Pt* MOPSIOK YCTONYMBOCTH KOMIUIEKCOB H3-
MEHSETCS Ha MPOTUBOIIOJIOKHBIH.
4. TlocTpoiiTe PHEPreTUYECKYIO AUArpaMMy MOJIEKYJISIPHBIX OpOUTalIel 1 OKCH-
na yriepona (1), MonexynsipHOro KKCiIopoja 1 a3oTa.
5. B rekcakapOonmie xpoma (0) mokaxxuTe, Kak MPOUCXOJUT B3aUMOJICHCTBHE
ATOMHBIX OpOHUTANIeH XpOMa C MOJICKYJISIPHBIMU OPOUTAIISIMH JIMTaH/A.
6. IlocTpoiiTe PHEPreTHYECKYIO TUarpaMMy MOJIEKYJISIPHBIX OpOWTameil st KOM-
mekca [CoFg]™, [Ti(H,0)e]*
7. O0BsicHuTe, TToUYeMy mpu kKoopauHaruu mojekyn HX (H,O, ROH, HCI, HI,
HCN, RCOOH wu ap.) mpoucXoauT MOBBIIIICHUE WX KUCIOTHBIX CBOMCTB. Bruser
J¥ CTENEeHb OKUCICHHUS MeTallla-KOMIUIEKCooOpa3oBaTeiss Ha KHUCIOTHBIE CBOM-
cTBa komruiekca? [Tokaxxure Ha mpumepe.
8. MoryT 1 MeTayUIOKOMILIEKCHI CYIIIECTBOBATh B pacTBOpaXx B MOHOMEPHOM, JTH-
MepHOi 1 noaumepHon popmax? Ilokaxure Ha npumepax. [IpuBeante npumepsl
KOMITJIEKCHBIX COCTUHEHU ¢ OMICHTATHBIM U TIOJIUJCHTATHBIMHY JIUTaHIaMH.
9. IlpuBeauTe mpUMEpPHI KJIACTEPHBIX COESTUHECHHUI.
10. Tlpennoxkure cxembl MeXaHu3Ma akTUBHpoBaHus Mosiekyn H, u ¢ HX ¢ obpa-
30BaHHEM THUAPUTHBIX KOMITJIEKCOB METAJUIOB JIJII KOHKPETHBIX METANIOKOMITIIEK-
COB.
11. O6bsicHUTE IPUPOTY DIEKTPOHHOTO B3aMMOJICHCTBUS C HEHACHIIIICHHONW Opra-
HUYEeCKOW  MoJjiekysoii B ciuenyromux — komimiekcax:  [PtCl3(CoHa)o]
[Pt(PPh3)2(CoHy),], [Pt(PPh3),(C,oF,),]. U3mensercs au qiuaa cBsizu C=C?
12. BeiBeuTe KHHETHYECKOE YpaBHEHUE OKHCIIEHUs dTriieHa komruiekcom PdCl, B
alieTanbAeTu B BOIHOM pacTBope. [IpruMuTe KOHUEHTpAIMIO BCEX MPOMEKYTOU-
HBIX KOMILIEKCOB MaJIbIMu 110 cpaBHeHHIO ¢ [PACly].
13. TIpemnoskure cxeMy Mexanusma peakiuu, katanusupyemor Ni(H)(CO),Br:
Csz +CO + Hzo — CHzZCH—COOH
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14. Oxucnenue mponuiieHa B BOAE B NPHUCYTCTBUU KaTaIUTHUUECKON CHCTEMBI
PdCI,—CuCl, nmpotekaer ¢ oOpa3oBaHreM areToHa. IIpeaIoxkuTe cXeMy MEXaHU3-
Ma peakuuu. Kakue o0pa3ytorcs moOoyHbIe MPOTYKTHI?

15. O6bsicaute, nouemy akBakoMmiuiekc Co(lll) oxucnsier Bogy ¢ BbIIEICHUEM
kuciopona, a rekcaranu Co(ll) okucnsercs Bojoil ¢ BeIIeICHUEM BOIOPO/IA.

16. I1lpu rugpupoBanuu OyragueHa B npucyrctBun Kataauzaropa HCo(CN)s o6pa-
3yeTcst OyTeH-1, muc- u Tpanc-0OyTeH-2. Hanummre MexaHu3M peaxiuu.

17. Hannmnre MEXaHW3M peakluy T'UAPUPOBAHUS allETUIICHA B 3TUIEH B IPUCYT-
CTBUHM KaTanu3aTtopa YWIKHHCOHA. [loyemy peakuusi THAPUPOBAHUS MPOTEKAET
cenektuBHO? Kakue npyrue karaan3aTopbl MOXKHO PEKOMEHAOBATDH JIJISl CEJICKTUB-
HOTO THAPUPOBAHUSA Al[ETHIICHA B ATHJICH?

18. Ilpennoxxure MeXxaHU3M THAPUPOBAHUS ANBAECTUIOB U 0-0J€(PUHOB COOTBET-
CTBEHHO B CHHUPTHI W HACHIIICHHBIE YTJIEBOAOPOILI B MPHUCYTCTBHUH KOMILIEKCA
RuCl,(PPhy)s. Kakyro poiib B 3THX peakiusax MOTYT UIPaTh OCHOBAHHMS, HAIIPUMED,
TpudTHIaMuH. Kakue pyrue Kataau3atopbl THIPUPOBAHUS MOXKHO HMCIIOIb30BaTh
B 3THX PEaKLMsIX?

19. Ilpu B3auMoAelcTBUM BOAHO-METAHOJIBHOIO PacTBOpPa METUJIALIETUIIEHA C OK-
cuznoM yriaepoaa (1) B mpucyTCTBUM KaTaIUTHUECKUX KOJIMUYECTB T€TpakapOOHHIIA
Ni(0) oOpazyercss merwinakpunar. [IpeuiokuTe MEXaHH3M pPEaKIHMH U YCIOBHUS
nporecca.

20. Ilpu runpupoBaHUM MEHTEHA-2 O0Opa3yeTcs KanpoHOBbIN anmpaerun. Ilpenso-
KUTE KaTallu3aTop U MEXaHU3M PEaKIiu.

21. Ilpemnoxkure KaTau3aTop U MEXaHW3M PEAKIUU TOJTYy4YeHUs] H-OyTHUIIOBOTO
CIHMpTa U3 MPONIICHA.

22. Kakum o0Opa3om M3 J€lieHa-5, 3THIEHA U JIPYTUX PEareHTOB B MPUCYTCTBUU
METAIJIOKOMITJIEKCHBIX KaTaau3aTOPOB MOKHO TIOJMYYUTh H-TENTHIIOBBIN CrIUpT?
23. U3 OytagueHa U APYrux peareHTOB C y4aCTUEM METaNIOKOMIUIEKCHBIX KaTa-
JU3aTOPOB OCYIIECTBUTE CUHTE3bl LIUKIOOKTAHOJIA, LIMKJIOOKTAHOHA U LIUKJIOI0/1e-
KaHOHa. B kakux cuHTe3ax MOTYT OBITh UCIIOJIb30BAHbI IOJyYEHHBIE CIIUPTHI U Ke-
TOHBI?
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11. YueOHo-MeTOoaM4Yeckoe U MHGOPMALMOHHOE oO0ecmeYyeHHe TUCHH-
IJIMHBI (Y4€0HOr0 Kypca)

11.1. O6s13aTesibHAA TUTEPATYypa

Ne bubnmorpaduueckoe onucanue Tum (yue6- | Konnuectso B
n/m HUK, ydeOHOe | OuOnamoTexe
rnocodue,
y4eOHO-
METOAMYECKOE
rnocooue,
MPAKTHKYM,
Jp.)
1 | TlonoBa, A. A. ®usnyeckass XuMus [ INeKTpoHHbIN pe- | ydeOHoe no- | OCb «Jlanb»
cypc] : yue6. mocobue / A. A. Ilonosa, T. b. [Tonoga. - cobue
Cankr-IlerepOypr : Jlans, 2015. - 494 c. : wi. - (Yue6-
HUKH 17151 By30B. CrienmanbsHas iuteparypa). - Jiek-
TpOHHO-OMOMMoTeunas cucrema "Jlans". - ISBN 978-5-
8114-1796-4.
2 | Csupunos, B. B. ®usnueckas xumus [ D1eKTpOHHBIH yuebHoe no- | IOCb «Jlanp»
pecypc] : yueb. mocobue / B. B. Ceupunos, A. B. Cu- cobue
punos. - Cankr-IlerepOypr : Jlans, 2016. - 600 c. : wi. -
(YueOnuku 115 By30B. CrieniuaiibHas TUTeparypa). -
DneKkTpoHHO-O0nOmoTeuHas cucrema "Jlans". - ISBN
978-5-8114-2262-3
3 | I'puropsesa, JI. C. ®usnyeckas xumus [DNEKTpOHHBIA | ydeOGHOE mo- 9bC
pecypce] : yaebnoe nmocoodue / JI. C. I'puropsesa, O. H. cooue "IPRbooks"
Tpudonosa. - Mocksa : MI'CY : ObC ACB, 2014. - 149
C. - DnekTpoHHO-O0nbmoreyHas cucrema "[PRbooks". -
ISBN 978-5-7364-0911-5.

11.2. lonoJsiHUTEJbHAS JHUTEPATypa M y4yeOHble MaTepuaabl (ayauo-,
BH/1€OIIOCOOMS U JIP.)

e (oun Hayunoit oudamorexku TI'Y:

Ne
/i

bubnunorpaduueckoe onucanue

Tun (yue6-
HUK, y4eOHOe
nocooue,
yueOHo-
METOIMYECKOE
rmocooue,
NIPAKTUKYM,
ayJuo-, BU-
Ieornocoous u
Jp.)

Komnnue-
CTBO B OUO-
JINOTEKE
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4 bokmrelin, b. C. ®usunyeckas XuMus : TEPMOJIUHAMHU-
Ka U KMHETUKa [ DJIeKTpoHHBIN pecypce] : yueonuk / b. C.
bokmreitn, M. 1. Mennenes, 1O. B. IloxBucHes. -
Mocksa : MUCuC, 2012. - 258 ¢. - D1eKTpOHHO-
oubmnoreunas cucrema "Jlann". - ISBN 978-5-87623-
619-7.

y4eOHHK

9Cb
«JIaHp»

5 Adanacees, b. H.  ®usznyeckas xuMus [ DIeKTPOHHBII
pecypc] : yueb. mocobue ans By3oB / b. H. Adanackes,
10. TI. Akynoga. - Cankrt-IletepOypr : Jlans, 2012. - 463
C. : Wi - (YueOHuku 17151 By30B. CrieniasibHasi JJutepa-
Typa). - DJAEKTPOHHO-OMOIMoTeuHas cucrema "Jlanp". -
ISBN 978-5-8114-1402-4

y4aeOHoe T10-
cobue

9Cb
«JIaHp»

6 MopaueBckuii, A. I'. ®usndeckas xumus. TepMmoauHa-
MHKa XUMHYECKUX PEaKIHil [ DIEKTPOHHBIN pecypc] :
yueb. mocobue / A. I'. Mopauesckuii, E. I'. @upcosna. -
W3n. 2-e, uctp. - Cankr-IlerepOypr : Jlans, 2015. - 101
C. : ui. - (Yuebnuku nmus By3oB. CriennanbHas JIuTepa-
Typa). - DIEKTPOHHO-O0nbIMoTeuHas cucrema "Jlaup". -
ISBN 978-5-8114-1858-9.

yaeOHoe To-
cobue

39Ch
«JIaHp»

7 Hurmarymnun, H. I, ®usndeckas v KOJUIOUIHAS XU-
Mus [DneKTpoHHBIN pecypce] : yued. mocobue / H. T
Hurmarymmus. - 2-e u3g., uctp. u goi. - CaHkT-
[TetepOypr : Jlansb, 2015. - 288 c. : un. - (YueOHUKY AJs
By30B. CrienuanbHas JuTeparypa). - DIeKTPOHHO-
o6ubnmoreunas cucrema "Jlanp". - ISBN 978-5-8114-
1983-8.

yueOHoe 110-
cobue

9Ch
«JIaHb»

e 1npyrue GOHIbIL:

No bubnuorpaduueckoe onucanue Tun (yuebHuk, yueGHOE 10-
n/m cobue, yueOHo-
METOIMYECKOE Tocooue,
MPaKTUKYM, ayJIHO-, BU-
Jleonocooust 1 ap.)

Mecto
XpaHEHHUs

(MeTomUYecKuit
kaOuHeT Kaden-

PBI, TOPOJICKHE
OUOJINOTEKH U

ap.)
1 | Hlykun B.II. Karanu3 Hu3mumx MoOHoTrpadus METOANYECKUN
IIPENEIbHBIX YTIIEBOLOPOIOB : KaOuHET
monorpadus / B.I1. lykun, B.1O. Kadeapsl

3otoB, TonbsaTT: OO0 «Kacanapay,
2013. - 124 c.

COI'JTACOBAHO

JlupexTop HayqHOU OMOIHMOTEKH

A.M. AcaeBa

(noonucv)

« » 20 T
MII

(HU.0. Pamunus)
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11.3. Ilepeyenb pecypcoB HHGOPMALMOHHO-TEIeKOMMYHUKAIIMOHHOM CeTH
"Uurepuer"

e byrtiepoBckue coodmennst
HayuHblil aHTII0-pYCCKOSI3BIYHBIA XUMUUECKUH KypHai. [1yOiauKyeT craThi M0 OCHOBHBIM Pas3-
JieaM XMMHUU W CMEXHBIM auciurinHam. XXypnan Bxoaut B Ilepeuenr BAK u cucremy
PUHII. [l 3aperucTpupOBaHHBIX I10JIb30BATEIICH CalTa OCTYIIEH ITIOJHOTEKCTOBBIM APXUB C
1999 rona: http://butlerov.com/stat/reports/view.asp?lang=ru

e XuWMHSA B HHTEpPecax yCTOMYNBOI0 pa3BUTHS
B xypHane myOauKyrOTCs OpUTHHAIBHBIE HAYYHBIE COOOIIEHHUS 1 0030pbI 0 XMMHHU MTPOIECCOB,
MPEJICTABIISIIOIIMX OCHOBY TNPUHIMIIHAIBHO HOBBIX TEXHOJOTHH, CO3/1aBaeMbIX B HHTEpEcax
YCTOMYMBOIO Pa3BUTHS, WU YCOBEPILICHCTBOBAHUSA ACUCTBYIOLIMX, COXPAHEHUs IPUPOAHOU
Cpelbl, SKOHOMHH pecypcoB, sHeprocOepexenus. Bxomutr B Ilepeuenr BAK u cucremy
PUHLI. doctynen MTOJTHOTEKCTOBBIN apXuB c 2001 o 2005
rox: http://www.sibran.ru/journals/Hviur/

e Oriental Journal Of Chemistry
Hayunblil peneHzupyeMblil skypHan OTKpbIToro gocryna. Crpana: Munaus. SI3bIk: aHMIMICKUIL.
[TyGiukyeT pe3ynbTaTbl HayyHBIX HCCIEIOBaHMM B 00jacTu oOuIed XMMUHM, OMOXUMUH, CIIEK-
TPOCKOIIMM, XMMHMU OKpyKaroueil cpenpl. JloctyneH mnonHoTekcToBbl apxuB ¢ 2008 ro-
na: http://www.orientjchem.org/Archive.php

11.4. IlepeyeHb NPOrPpaMMHOTI0 O00ecCIIeYeHUs

Ne HanmenoBanue 110 KosanuectBo | PexkBu3uTHI 10r0BOpa (HaTa,
n/n JIMLIEH3UH HOMep, CPOK JAeHCTBHA)

1. | Windows 1398 Jlorosop Ne 690 oT
19.05.2015r., cpok neicTBus -
6eccpoyHo

2. | Office Standart 1398 Horosop Ne 690 ot

19.05.2015r., cpok neicrus -
6eccpouno; [Jorosop Ne 727 ot
20.07.2016r., cpok neicTBus -
0eccpovHO

11.5. Onucanue MaTepUaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM JIJIsl 0CY-
LIeCTBJICHUSI 00Pa30BATEJbHOI0 MPOIECCa MO JUCHHUILIMHE (MOTYJIIO)

o o~

HaumeHoBaHUe 000Py10BAHHBIX DaKTHYECKUid = S a}

< - o2

4yeOHbIX KAaOUHETOB, JJa00paTOPHUii ajpec y4eOHbIX 4 B o=

Ne y i paTopu, IMepeyeHb 0CHOBHOIO Apec y X (g7
MAaCTEePCKHUX U JIP. 00bEKTOB sl Ka0MHeTOoB, J1a00- s 2o

n/n o0opynoBanus . g £ =
NpoBeIeHusI NPAKTHYECKUX U J1abo- paropwuii, Mmactep- g =S
PaTOPHBIX 3aHATHI CKHX H JIp. = § =

MeCT

(o))
o
oo
o
o

1 | YueGnas ayauropus st npoBe- | Ctonbel yuennueckue | 445020 Camap-
JCHUSl 3aHSATUH JICKIMOHHOTO | ABYXMECTHBIE (MO- | CKas 00II.
Thma. YueOHas ayauToOpus IS | HOOJIOKH), CTON mpe- | . TomparTu, yiI.

MIPOBEACHUS 3aHATUH CEMUHAp- | IOJABATCIIbCKUN, benopycckas,
CKOTo THma. YdeOHas ayauTo- | CTYJ npenonaasa- | 16-b, mozumms
pus JUIsl KypCOBOTO IPOEKTUPO- | TEIbCKHM, nocka | mo TIT Ne 2,
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http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php

HaumeHnoBaHue 000py10BaHHBIX dakTu4ecKuii N% g E
No yueOHbIX Ka0MHeTOB, 1a00paTOPHi, Tepeyens 0CHOBHOTO aapec y4eOHbIX =) § = L
/i MAaCTEePCKHUX U JAP. 00beKTOB JJIs oGopynopamus Kaﬁl/lHeIOB, Jado- g > ! §
NpoBeAeHUst npaKaneCannnaﬁo- paTopwuii, macrep- g g §
PATOPHBIX 3AHATUHA CKHX M Ip. = =z =
BaHMs (BBINIOJIHEHHS KypPCOBBIX | ayauTopHas (Meno- | 3 atax, (A-304)
pabor). YueOHas ayniuToOpus IS | Bast).
MIPOBEJICHUSI TPYIIIOBBIX M WH-
OUBUAYAIbHBIX  KOHCYJbTaIUil.
VYyeOHast aynuTopus AJisg IpoOBe-
JCHUS] 3aHATUN TEKYIIEero KOH-
TPOJIL U INPOMEXKYTOYHOU aTTe-
CTallHH.
2 | YuebHnas ayauropus ais npose- | Ctonsl yuennueckue | 445020, Camap- | 42,7 | 40
JCHUs] 3aHATUH JIEKIUMOHHOTO | IByXMECTHbIE (MO- | CKasg  001acTh,
TUMa. YueOHasi ayAuTOpus JUIs | HOOJIOKH), cTo mpe- | r.TonparTtu, yiI.
MIPOBEJICHUS 3aHATHI CEeMHHAp- | TIOJaBaTEIbCKUIA, benopycckas,
CKOro THma. YueOHas ayauTo- | CTYJ npernogaBa- | 16-b, mosumus
pusi IS KypcOBOTO MPOEKTUPO- | TEIbCKHIA, nocka | mo TIT Ne 3, 3
BaHMs (BBITIOJIHEHHUST KYPCOBBIX | ayauTopHas (Meno- | atax, (A-306)
pabot). Yuebnas ayauropus ais | Bas), Tabnuua MeH-
MIPOBE/ICHUSI TPYNIIOBBIX W HH- | JI€JICEBA.
TUBUAYAIbHBIX KOHCYIbTAIUH.
VYyeOHast aynuTopus AJisg IpoBe-
JCHUS] 3aHATUN TEKYIIEro KOH-
TPOJIA U NPOMEKYTOYHOM arre-
CTaIlHH.
3 | Kommerorepnsiii  kimacc. Ilome- | Ctoitbt yaennde- | 445020 Camap- | 84,8 | 16

LOICHWE JJIs CaMOCTOSITENIbHON
paboTel. VYueOHas ayauTopus
JUIs TIPOBEJICHUS 3aHIATUH CeMU-
HapcKoro Tuma. YueOHas aynu-
TOpHUS [UIsl KypCOBOTO IPOEKTH-
poBaHMs (BBIMOJIHEHHUS] KypCO-
BBIX paboT). YueOHas aymauTo-
pYst IUTSI TPOBEACHUS TPYITOBBIX
U MHJIUBUAYAJIBHBIX KOHCYJIbTa-
nuid. YueOHas ayauTopwsi Jyist
MIPOBE/ICHUS 3aHATUH TEKYIIEro
KOHTPOJII W TNPOMEXYTOYHOU
aTTeCTallHU.

CKHE, CTYJbs yYECHU-
yeckue, IIK ¢ BbIxo-
oM B cetb HMHTep-
HET

cKast 0011.
r.TonpsaTTH, yi.
benopycckas,
14, mo3umus 1o
TII Ne 48,

4 srax,

(T"-401)
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