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. HEJIU U 3AJAYHN JUCTIAITJIMHDBI:

Lesab: oBnazeHHEe MaruCTpaHTaMH XUMHYECKOTO (DaKyJIbTeTa TEOPETHUYECKUMH OCHOBAMH H
COBPEMEHHBIM COCTOSIHUEM YY€HUS O KaTaju3e, €ro BO3MOXKHOCTSIMH IPAKTHYECKOIO

IMPUMCHCHU .

3agauu:

- cpOopMHpOBATH Y MAaruCTPaHTOB XHMHYECKOTO (aKyibTeTa KOMIUIEKC (yHIaMEHTAIbHBIX
IPEJCTaBICHUN, COCTABJISIIOIIMX OCHOBY KaTaju3a, JaTh IpEeACTaBlIeHUE 00 OCHOBHBIX
IPOMBIIUIEHHBIX ~KaTAIUTUYECKUX IIpOLeccax M Haumbojee aKTyalbHBIX HAIlpaBICHMSIX
UCCIICIOBaHMI B 00JIACTH KaTaju3a,

- 3aKpenUTh HEOOXOAMMBINA MOHATUHHBIN anmapar u GU3NKO-XMMHUYECKHE OCHOBBI BaXKHEHIITNX
pa3leNnoB Karaausa,

- c¢hopMUpOBaTh YMEHHE W HABBIKA MPOBOJUTH SKCIIEPUMEHTAIbHBIE MCCIIEIOBaHUs B 00JIacTH
KaTajunsa.

1. MECTO JUCHUIIVIMHBI B CTPYKTYPE AOIIOII BO

2.1. YueOnas qucnumuinHa «Karamu3y) TUCIUIUIMHAM BapHaTHBHON 9acTH TPO(HEeCCHOHATILHOTO
nukia (b1.B.01).

2.2. JIns u3y4eHus JaHHOW y4eOHOM AUCUUIUIMHBI HEOOXOIMMBI 3HAHHSI, yMEHUS U HABBIKH,
(dopMupyeMble MPEALIECTBYIOIUMHU AUCIMUITIMHAMU (Ha IPEIbIIyILEM YPOBHE 00pa30oBaHUsl B
OaxanaBpuaTe), a MIMEHHO:

«Dusndeckas xuMusi. Xumuueckas Tepmoauaamuka» (b1.0.24),

«Dusndeckas XuMus. DIEKTPOXUMHUsL. XUMUUecKast KnHeTHka 1 katanu3y (b1.0.25),
«Oprannueckas xumus» (51.0.20),

«O6mas xumus. Xumust Hemerauios» (b1.0.16),

«Meramndeckas cBsi3b. Xumus metauio» (b1.0.17),

«Komnounnas xumusi» (b1.B.O/1.7),

«Marematukay» (b1.0.10),.

2.3 IlepedeHs mocieayOUMX y9eOHBIX TUCIUILINH, 151 KOTOPBIX HEOOXOANMBI 3HAHUS,
YMEHHMSI U HaBbIKU, OpMUpPYEMBIE JaHHON y4eOHON AMCLIUITIMHOM:

«Teopernyeckue ocHOBBI opranndeckoit xumuny» (b1.B.05),

«Maremarndeckue meto bl B xumuny» (b1.B.JIB.04.01),

«Kunetnka u MexaHu3MbI oprannueckux peaknuiin» (b1.B./1B.04.02),

«Hanoxumwust» (51.0.07),

BBITIOJTHEHUS! BBITYCKHBIX KBAJTU(UKAIUOHHBIX paboT U (popMHpoBaHUS NMPOPECCUOHANBHBIX

KOMIIETEHITHI

I1l. TPEBOBAHWUSI K PE3YJIBbTATAM OCBOEHMUS JUCIHUIIJINHBI
[Tpouecc ocBoeHMs TUCHUIUIMHBI HapaBieH Ha (GOpMUPOBaHKE KOMITETEHIINH (371EMEHTOB
cienyromux komrereHnuii) B coorBeTcTBur ¢ ®I'OC BO u AOIT BO no nannomy ranpasnenuio
nooecomosku 04.04.01 «Xumusy, npogunv. DynoameHmanrbHas XUMus.



Ilepevyenb MiIaHNpPyeMbIX pPe3yJIbTATOB 00y4YeHHs MO JUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTUKEHUS] KOMIIeTeHIIU

Komnerenuus HNuaukaropsbl Pe3ysabTarsl 00y4yeHus
KOMIIeTEeHIM I
IK-4 UJIK k41 3HATh: MOHATUHHBIN anmapar u
Crioco0OeH poBOIUTH [IpoBoaut (UBUKO-XMMHYECKHUE OCHOBBI
3KCHEPUMEHTAJIbHBIE U JKCIEPUMEHTAJIbHbBIE BAKHEUIIMX Pa3/IesiOB KaTauusa:

pPacyeTHO-TEOPETUYECKHE
WCCJICIOBAHMUSI 110 3aJaHHON
TeMe B BEIOpaHHOM 001acTu
XUMHUH, XUMUYECKON
TEXHOJIOTUH UM CMEKHBIX
C XMMHEH HayKax

HCCIIEIOBAHUS 110 3aJJaHHOM
TeMe B BBIOpaHHOM 00acTu
XUMHAU

TOMOT'€HHOTO,
METATJIOKOMIIIEKCHOTO U
reTepOreHHOr0 KaTajausa

YMeTh: NpOBOIUTH
HKCIIEPUMEHTAIbHBIE
HCCIIEN0OBAaHUA B 00JIaCTH
Karajau3a u o0pabaThiBaTh
pe3yNIbTaThl KATATUTHUECKUX
SKCIIEPUMEHTOB.

Buianers: HaBbIKAMU K
UHTEPIIPETALIUU PE3YIBTATOB
KaTaJIMTUYECKOr0 SKCIIEPUMEHTA




IV. COAEP’) KAHUE U CTPYKTYPA JUCHUIIJINHBI

Tpyn10eMKOCTh TUCHUIJIMHBI COCTABJIsIET 5 3aueTHBIX eqnHul, 180 yacos,
B ToM unciae 0.97 3ayeTHas exuHUIA, 35 YacoB Ha PK3aMeH.

N3 Hux 66 yacoB — npakTU4YecKas MOAroTOBKAa

@DopMa NPOMeKYTOUHOI aTTeCTAlNU: IK3AMEH

4.1 Coz[epmafme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BUA0B y‘leﬁHbIX 3aHATHII M OTBEJEHHOI0 HA HUX KOJIHYECTBA
AKaAACeMHYICCKHUX YacoB

Ne Paznen aucuunjiuHbl/ TeMa Buapl yueOHoii padoThl, Dopmbl
/" BKJIIOYAsI CAMOCTOATEILHYIO Pa0OTy 00yJarommuxcs, TEeKYIIEero
= NPaKTUYECKYIO NOATOTOBKY U TPYA0E€MKOCTh KOHTPOJIA
w (B yacax) yCreBaeMoCTH;
S =
2 = KonrakTHas padora npenogaBares ¢ g ®opma
2 2 § 00y4JaIoIUMHCS £ §'= NPOMEKYTOUHO
&l g | EF e 5 £ ii aTTecTanun
3y > SO
2 & ) == (no
> = a < = g 5]
v 5 S S 2 = « | cemecmpam)
© 2 o 2835
=] o =
= E Jlexknuu | Jlabopar | Cemunap | KCP+ q:.» g3 E
= = OpHBbIe ckme/ KO g2
= 3aHATHS | MPAKTHY s T3
ecKHe SZ¢<
& ==
3aHATHSA O a
1 2 3 4 5 6 7 8 9 10
[IpakTnueckue
1 BBenenne. OcHOBHEBIE TOHATHSA KaTajlu3a CobecenoBanu
e B popme
KOJUIOKBUYMa
IIpoBepka
2 ["'oMOreHHbIi KHCIIOTHO-OCHOBHOM KaTalu3 1 | 46 26 5 22 4 4 11 OTYETOB IO
JIP,




PaKTUYCCKHE
3a7aHus,
Co0OecenoBanu
e B hopme
KOJJIOKBHYMY

3 MeTanoKOMILICKCHBIN KaTaau3

42

22

16

11

[IpoBepka
OTYETOB I10
JIP,
MPAKTUICCKHE
3a/laHusl,
CobecenoBanu
e B hopme
KOJUTOKBHYMa

4 I'eTeporennslii kKaTanus

36

16

10

11

IIpoBepka
OTYETOB I10
JIP,
MPAKTHICCKHE
3a/laHusl,
cobecenoBaHu
e B popme
KOJUTOKBHYMa

OcCHOBHEBIC MPOMBIINIJICHHBIC KATAJIMTHYCCKUC
IMpONECCChI

12

10

ColOecemoBanu
e B hopme
KOJUJIOKBHYMa

HrToro yacos

145

68

18

48

18

14

47

HrToro yacos

180

DK3aMeH
(35 9)

[Tpumeuanue: JIP — nmaboparopHas pabota




4.2 TInaH BHeayAUTOPHOI CaMOCTOATEIbHOI PadoThI 00YYAIOLIMXCS 110 TUCHHMIJIHHE

CamocrosiTesibHAasi padoTa 00y4ar0ImMxcst

YuyeoHO-MeTOANYECKOE

«u | 3aTparpl | Onenounoe obecreyenue
Cemectp Haspanue pasnena, Temel Bua camocTosiTeIbHOI padoThI Bbﬁgznenn BpeII\)IIeHn CpeacTBO CaMOCTOSITeILHOH
q (uac.) PadoThI
Baenenne. OcHOBHBIC IOHITHS U [ToaroToBka Kk MpakKTUYECKUM Ne 1, 2 B cincke
TEPMHUHOJIOTHS KaTaau3a. 3aHATUSAM Ha TeMy «OCHOBHOM JIOIIOJIHUTSILHOM
1 MOCTyJIaT XMMHUYECKON KUHETUKH U €TI0 2 [IpakTnueckue | auTeparypsl
MIPUMEHEHHUE JIJIs1 OTTMCAHUS 3aJIaHus
TOMOTEHHBIX KaTaTUTHYSCKUX
MIPOLECCOBY.
BBenenune. OCHOBHEBIE TTIOHITHA CobOecemoBanue | Ne 1, 3, 4 B ciucke
1 KaTajausa. [ToaroroBka k koyutokBuymy Ne 1 2 B (hopme OCHOBHOM JIUTEpaTyphl
KOJIJIOKBHYMa
1 I"'omorenHsbIil kucitoTHO-ocHOBHOM | IlonroroBka otuera 1o JIP «Biusaue Mertonnueckue
KaTaJln3 KOHIICHTPAIIUU U TIPUPOJIbI KUCIOTHI HA 5 [TpoBepka ykazanus «Karamuzy
CKOpPOCTb pEaKLy HOJUPOBAHUS otyera 1o JIb.
aleToHay. YO
1 IToaroroska oryera mno JIP «I'maponus IIposepka Meroauueckue
CJIOXKHBIX 3(PUPOB, KaTATU3UPYEMBIi 2 otyera 1o JIb. ykazanus «Karanms»
KHCIOTaMI YO
[ToaroroBka Kk MpakKTUYECKUM Ne 1, 2 B cincke
3aHATUAM Ha TeMy «KuHetuka u 5 JOITOJTHUTEILHOM
MEXaHH3M TOMOT'€HHOT'0 KHCJIOTHO- [IpakTuueckue | nuTepaTyphl
OCHOBHOI'O KaTajau3a. 3aJIaHus
1 CobecenoBanue | Ne 1, 4 B ciucke
[ToaroroBka k KOIOKBUYyMY Ne 2 3 B (hopme OCHOBHOM JIUTEPaTypPHI
KOJJIOKBUYMa
1 MeTaI0OKOMIUIEKCHBIA KaTallnus Iloaroroska otuera o JIP Metoanueckue
«I"OMOTreHHO-KaTaTuTUYECKUN pacna 3 [IpoBepka ykazanus «Karamusz»

MIEPOKCHJIA BOJIOPO/IA B TPUCYTCTBUHU
uonos Cra07% »

otuera 1o JIb.
YO




CamocrosiTe/ibHast paboTa 00y4aroIuxcst YuebHo-MeTOIUYECKOE
CemecTp Ha3zBaHnue pa3zeiia, TeMbl . Cpoxn | 3aTpatel | Ouenounoe obecmeuciue o
Buja camocrosiTeibHO# paGoThI BBINOJIHEHH | BPEMEHH cpeacTBo CaMoCTONTE/ILHOM
s (1ac.) padoThbI
1 [loaroToBka K MpakTHYECKUM 3aHATHSM Ha [IpakTrnyeckue Ne 1, 2 B cicke
Temy «KuHeTnka 1 MexaHu3M 3 3aJaHus 110 TeMe | AONOJIHUTENBHON
METAJJIOKOMIDIEKCHOTO KaTaJln3a JUTEPATYPHI
1 CobecenoBanne B | Noe 1 B CrTMCKe OCHOBHO#
[MoaroroBka k KoyuTOKBHyMY Ne 3 5 ¢dopme JIUTEPATYpPBL
KOJUIOKBUYMa
1 ['eTeporennslii katanus [TonroroBka otyera no JIP «Onpenenenue IIpoBepka otuera | Metoauueckue
1 TEKCTYPHBIX XapaKTePUCTHK HOCHUTEIS 4 o JIb. YO ykasauust «Karanuz»
METOJIOM KaIMJUIIPHON KOH/ISHCAITHIDY
1 ITogroroska oruera no JIP IIpoBepka otuera | Metoauueckue
«Karanutrueckas qeruapararms 2 o JIb. YO ykasanust «Karanuzy
STHIIOBOTO CITUPTAY
1 IToaroToBka Kk MpaKTUYECKUM 3aHATHUAM Ha [Ipaktuueckue Ne 1, 2 B cicke
teMy «KuHeTrka u MexaHusm 2 3a/laHdsA JOTIONTHUTETLHON
Ie€TEPOreHHOT0 KAaTaln3a.» JUTCPaTyphbl
CobOecenoBanue B | Ne 1,3, 4 B ciicke
[ToaroroBka k kKou1oKkBUyMy Ne 4 3 bopme OCHOBHOM JIUTEPATYPHI
KOJUIOKBUYMa
OcCHOBHBIE IPOMBIIICHHBIE CobecenoBanne B | Ne 1, 4 B ciiucke
KaTaJTMTHYECKHUE TIPOIIECCHI Hoxaroroska k KOJLIOKBHyMy Ne 4 10 bopme OCHOBHOH JIUTEPaTyphl
KOJUIOKBHUYMa
OO6m1ast TpyI0EMKOCTh CAMOCTOATEIRLHOM paboTh o aucimumae (dac) +KO 47
BrogskeT BpeMeHN caMOCTOSATEIbHOI paGoThl, MPeIyCMOTPEHHBIH YUeOHBIM MJIAHOM /IS TAHHOT 47

JUCIUIJINHBI (Yac)




4.3 ConeprxaHue y4eOHOTr0o MaTepuaja

Conep:xaHue pa3/iesioB U TeM TUCIHIIMHBI

1. BBenenue. OCHOBHbBIE IIOHSATHSI H TEPMHHOJIOTHS

OcHOBHBIE 3Tanbl pa3BUTHS Y4YEHMs] O Karanuse. Ponb katanu3a B XMMUYECKOW U
HEPTEXUMHUECKON [IPOMBIIUIEHHOCTH. ITpumepsl BAKHEHUIIINX IIPOMBIIUICHHBIX
KaTaJIUTHYECKUX MPOILIECCOB.

OcHOBHbIE MOHATUS M omnpeleneHusd. [IpuuuMHBI  KAaTaaIUTHUYECKOro  JIEHCTBUS.
AKTHBHOCTb, CTAOMJIBHOCTD, MPOU3BOJUTEIILHOCTh KaTajau3aropa; dactora ooopotoB (TOF) u
qnciio 060poroB (TON) kaTanuTHUECKHUX MPOLECCOB. SIBJICHUE POMOTHPOBAHMUS, OTPABICHHS U
MomudunupoBanuss B KaTanuze. CyOcTpaTHas CEINEKTUBHOCTb, PEreOCENeKTHUBHOCTh U
HSHAHTHOCEJIEKTUBHOCTh. BiusHuMEe KaTaau3aTopoB Ha  CEJIEKTUBHOCTb  IApauICNbHBIX,
IOCJIEI0BATENbHBIX, MOCIEA0BATEIbHO-TIAPAJUIENbHBIX peakiuuil. TepMoarHaMuueckui (akTop
cenekTUBHOCTH. Kiaccupukamuss Karaim3aTopoB M KaTAIMTHYECKUX  IPOILECCOB: IO
arperaTHOMY COCTOSIHHIO; IO MEXaHU3MY KaTalln3a, M0 (yHKINOHATIHHOCTH.

2. TomoreHHbIi KaTaan3

OOmue acnekTel TOMOreHHOro Karaimusa. Teopuss Abens — Ilnuransckoro.
Katanutnueckuii nukia. MeTOIbl MOCTPOEHUS KUHETUYECKHMX YPABHEHUN KaTaTUTUYECKUX
peakuui, HX CBA3b C MEXaHU3MOM peakuuid. KBa3upaBHOBECHOE M KBa3HCTAllMOHAPHOE
npubIKkeHus. Y paBHeHne Muxasnuca-MeHTeH IS OJHOCYOCTPaTHON peaKIliH.

['oMoreHHbIil KHCIOTHO-OCHOBHOW. Kitaccudukanusi KHCIOTHO-OCHOBHOIO —KaTau3a.
IIporonuTnyecknii ¥ NPOTOTPONHBIM  MEXaHU3Mbl  KHCJIOTHO-OCHOBHOIO  KaTajn3a.
Cneunduueckuif  KUCIOTHO-OCHOBHOM KaTanu3. OOLMI KHUCIOTHO-OCHOBHOM — KaTalus.
KHCcn0oTHOCTh 1 OCHOBHOCTH PEAKIIMOHHOM cpenbl. DyHKIMSA KUCIOTHOCTH. CylnepKUCIOTHBIE U
CYNEPOCHOBHBIE KaTalu3aTopbl. MeXaHU3M KHUCIOTHOTO M 3JEKTPO(UIBLHOrO KaTaiu3za,
HYKJICOQMIIbHBIX U ANEKTPOPUIbHBIX peaKuil 3aMelIeHUs, OTIIEIUIEHNS U IPUCOEIUHEHUSL. .

3. MeTa/lIOKOMILIEKCHBIH KaTaau3

OCHOBHbIE TIOHSATUS XUMHUHU KOOPJIMHAIMOHHBIX COEAUHEHHH, MpaBwiIo 18 3JIEeKTPOHOB,
JOHOPHO-aKIENTOPHOE M JOHOPHO-JAaTHUBHOE B3auMojencTBue. (OCHOBHBIE CTaguud B
METAJIJIOKOMITJIEKCHOM KaTaju3e: oOpaTuMoe KOMILIEKCOOOpa3oBaHME, BHEAPEHUE 10 CBS3U
MeTaJUI-JTUTaH]I, B )51 (Q)-2TMMHHUPOBAHUE, OKHCIIUTENBHOE IIPUCOETUHEHME,
BOCCTaHOBUTEJILHOE DJIMMUHUPOBAHHUE.

Mexanusm (HopMUpPOBaHMS M MPUPOAA AKTUBHBIX B KaTallM3e KOMIUIEKCOB Ha MpuMepe
peakiuii TOMOI€HHOI'O TMAPUPOBAHMS, U30MEPU3ALUHU, TU-, OJUIO-, MOJUMEPU3ALIMMN ATKEHOB.
®opmupoBaHue, N€3aKTUBALMS U PEreHepanus aKTHUBHBIX B KaTajau3e KOMIUIEKCOB HUKEJS Ha
[IpUMEPE KaTaau3aTopoB LUIVIEPOBCKOrO THUIIA IH- U OJUIOMEpU3aluu ajkeHoB. IIpomeccsl
CaMOpETYJIMPOBaHMS B METAJUIOKOMIUIEKCHOM KaTaJIMu3e.

4. TereporeHHbIN KaTAIN3
I'eTeporeHHblil KaTajau3: OCHOBHBIE MOHSTHS reTeporeHHoro kartanusa. CoBpeMeHHBIE



NPEJCTaBICHUsT O TMPUPOJE AaKTUBHBIX IIEHTPOB TETEPOreHHBIX KaTaau3aTopoB. MeTo/sl
HCCJIEIOBAHUSI CTPYKTYPBI U COCTaBa OBEPXHOCTHOTO CJIOS TBEPABIX TE.

Koppensuunonnsle 3aBucumMocty B Karaiuse. [IpeaBuaeHne KaTaauTHUEeCKOTO JACHCTBHUS.
Coornomenus bpencrena - IlonsHu u ux wucnonb3oBaHue B KaTanuse. Koppenauus mexny
AKTHMBHOCTBIO METAJUIOB M CTEIHEHBIO ydacTusi d-3J€KTPOHOB B OOPa30BaHUM METATHYECCKUX
CBsI3€H.

OcHOBHbIE CTaJUHM TeTePOreHHO-KaTATUTUUYECKUX MpolieccoB. KnHeTHKa reTeporeHHbIX
KaTaJUTHUYECKUX TPOIECCOB: 3aKOH JIEHCTBYIOIIMX IIOBEPXHOCTEH, KUHETHYECKas U
mubdy3nonHas obnactu karanuza. JIeHrMIOpoBCcKasi KMHETHKAa MOHO- M OMMOJIEKYJISPHBIX
KaTaJUTHUYECKUX peakiuil. Buj KWHETHYeCKHX YpaBHEHUHW B 3aBHCHMOCTH OT MPHUPOJIbI
JTUMUTHPYIOIIEH CTaJuH.

Tunsl reTeporeHHBIX KaTajau3aTOPOB: METAJUIbl, CIUIaBbl, CMEIIAHHBIC KaTaJlH3aTOPBI,
METaJIJIbl HAa HOCUTENSX, M METOAbl HX TmonydeHus. TpeOoBaHUSA, NpeIbsIBISEMbIE K
MPOMBINUICHHBIM ~KaTajau3aTopaM U TIOPUCTONM CTPYKType Karaimu3aTtopoB. lIpumeHenue
KalWUISIPHOM KOHJEHCAlUM W PTYTHOW MOPOMETPUHU MJIi aHaIM3a TOPHUCTON CTPYKTYpPHI
TBEpAbIX TeJ. BiusHue pa3smepa HAHOKIACTEPOB METAJIOB HAa MX KaTaJUTHUYECKHUE CBOICTBA.
Pazmepnbie 3 deKThI.

5. OcHOBHBIE NPOMBILIJICHHbIE KATAJIMTHYECKHE POLecchl

OCHOBHbBIE IPOMBIIIIJIEHHbIE KaTAIUTUYECKUE MPOLIECCHI: OIYyYeHHEe BOJIOPOIa U CUHTE3-
ra3a;, CHHTe3 aMMHUaka MU MeTaHojda, cuHTre3 Pumepa — Tpomme; ruxpupoBaHue Hu
JETUAPUPOBAHME OPraHUYecKUX coenHeHni. Katanntuueckue npoueccsl B HedrenepepaboTke:
KPEKUHT, TUAPOKPEKUHT, pU(OPMUHT.

4.3.1 TlepeyeHb NPAKTHYECKHUX 3aHATHI M J1a0OPATOPHBIX padoT

Ne Ne HaumeHoBaHue ceMUHAPOB, TpynoeMKocTh OuneHovHbIE DopMHpYeMBbI
n/H Paznena NMPaKTUYECKUX U (uac.) cpeacTBa e
H TeMBbI J1a00paTOPHBIX PadoT Bcero N3 Hux KOMIIeTeHIIN U
JacoB NpaKkTHYec (MHAMKATOPBI)
Kast *
MOJATOTOBKA
1 2 3 4 5) 6
1 [P «OcHOBHO# nIOCTYyNIaT 2 2 [TpaxTraeck
= XUMUYECKOH KHHETHKH U €r0 ue 3aJIaHus K-4
= MIPUMEHEHHUE JUTSI OTIMCAHHUS o TeMe
v = TOMOT'€HHBIX
E = = | KaTaIUTHYECKUX
¢ E S | npoueccony.
2 e E § Kosnoksuym Nel 3 3 CoGecenosa | IK-4
= § «OCHOBHBIE TIOHSTHS HUE B opme
5 &.| xaranusa. [Ipuunne! KOJIJIOKBUYM
— O 2| katanuTmueckoro neHCTBH» a
3 o i JIP «Bnustane 12 12 [Tposepka IIK-4
5 T | KOHLEHTPALMHI U MPUPO/IBI oTyera 1o
E %= 2 | KHCIOTBI Ha CKOPOCT JIb
= 2 g| peakunu foxupOBaHMS
N E ¥ aperonay
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4 JIP «I'naponn3 caoxKHBIX 4 4 IIpoBepka K-4
3¢ UpOB, KaTAIN3UPYEMBIH oT4eTa 1Mo
KHCIIOTaMU» JIb
5 ITP «KuneTtnka 1 MexaHU3M 4 4 [MpakTnueck | MK-4
TOMOTEHHOTO KHCJIOTHO- ve 3aJaHus
OCHOBHOTO KaTaJm3a» 0 TeMe
6 Komnoxsuym Ne 2 3 3 Cobecenosa | IIK-4
HUE B popme
KOJUTOKBUYM
a
7 JIP «I"omoreHHo- 6 6 [Iposepka | IIK-4
KaTaJTUTHYSCKUH pacmal oT4eTa 1Mo
IEPOKCHUIA BOIOPOa B JIb
npucyTCTBUH HOHOB Cr07%
»
8 ITP «KuneTnka 1 MEXaHU3M 6 6 [MpakTnueck | MK-4
METAJIJIOKOMIUIEKCHOTO e 3aJaHus
KaTanusa. Y paBHEHUE [0 TEMeE
Muxasnuca-MeHTOH.
KonkypenTtHoe u
HEKOHKYPEHTHOE
HHTUOMPOBAHNC)
9 Kommoksuym Ne 3 3 3 Cobecenona | IK-4
HUE B popme
KOJUTOKBUYM
a
11 - JIP «Onpenenenne 4 4 [Ipoepka MK-4
= TEKCTYPHBIX XapaKTCPUCTHK oTYeTa 10
E HOCHTENS METOZIOM JBb
] KalWJUIIPHON KOHJIEHCAIIM
12 = JIP «Karanmutuueckas 12 12 IIposepka MK-4
= JETUPATAIS STHIOBOTO oTYeTa 10
&5 CIIUPTA» JIb
13 E ITP «KuneTnka n MEXaHU3M 4 4 [Ipaktnueck | IK-4
E TeTepOreHHOT0 KaTalln3a. ve 3aJaHus
S PasmepHsbie 3 dexThrn o TeMe
14 E Konnoksuym Ne 4 3 3 CoolOecenoBa | IIK-4
S HUe B opMme
= KOJUIOKBUYM
™ a
15 . - CoobOecenoBa | IIK-4
2 = HHe B popme
5 E KOJJIOKBUYM
Sst a

bIC

*TIpumeuanne: [1P — npakTudeckoe 3austue, JIP — mabopatopnas pabora
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1.3.1. IlepeyeHb TeM (BONPOCOB), BLIHOCHMBbIX Ha CAMOCTOSITEJIbHOE H3y4YeHUE B

pPaMKax caMOCTOAATEJIbHOI PadoThI CTYIeHTOB

Ne Tema*

3aganue

®opmupyemast
KOMITeTEHIUA

UK

1 2

3

4

1 BBenenne. OcHOBHEIE
MOHATHSA KaTaJIn3a

[MoaroroBka kK ycTHOMY
orpocy (CM. BOIIPOCHI
TEKyIIero KOHTPOJIIS),
BBITIOJTHCHHUE TTPAKTHUYSCKUX
3aJaHul

IK-4

HIK nx-a1

2 MeTal10KOMILIEKCHBIH
KAaTaJIu3

IToaroroBka x ycTHOMY
orpocy (CM. BOIIPOCHI
TEKYIIEro KOHTPOJIs).
Hammcanwne otueros 1o JIP,
BBITIOJTHEHHE TTPAKTHYECKUX
3alaHUN

I1K-4

UK 4.1

3 I'ereporennbiii kKaTaamu3s

IToaroroBka x yCTHOMY
orpocy (CM. BOIIPOCHI
TEKYIIEero KOHTPOJIIA).
Hamucanue otuetos 1o JIP,
BBINOJIHCHUE TIPAKTHYECKUX
3aJlaHuiI

MK-4

HJIK a1

4 OCHOBHbBIE MNPOMBIINIJICHHBIE
KAaTAJIUTHYCCKHUE MPOLECCHI

PaccMmotpeTs kaTanusaTopsl
1 KaTaJIUTUYECKUE TTPOLIECCHI
KpekuHra, pudopMuHra,
CHHTE3a aMMHAaKa.

MK-4

NJIK k-4

4.4 MeToauueckue YKa3aHus 110 OpraHm3anuuu CaMOCTOATEIbHOI paﬁoTI)I CTYAECHTOB

CaMocTosTenpHas pa6 oTa

CTYACHTOB, CBdi3aHHasA C

MIOATOTOBKOU

OTYCTOB 1IIO

BBIMIOJTHEHHBIM J1a00paTOpHBIM paboTaM, 3aKpEIUICHHEM TEOPETHYECKOro MaTepuaja B BUIE

pPeICHHMA 3a4a4 U TOATOTOBKHU K KOJIJIOKBUYMAaM, MPOBOJUTCA BO BHCAYJUTOPHOC BPEMA.

Cmpykmypa omuema no 1abopamopuou pabome:

1. [enb paboTHI.
TeopeTnueckas 4acTb.

N

3. Breimonnenue PAaCUCTHBIX, rpa(bnqecxﬂx 1 KOHTPOJIbHBIX 3aJlaHHUM B COOTBETCTBUH C

MCTOANYCCKUMH YKA3aHUSIMHU K KaXka0i pa60Te.

4. BpIBOJ (Ha OCHOBE MTOJIYYEHHBIX PE3YIHTATOB).

Meroandeckiue pEeKOMEHIAIMK TO BBIMOJHEHUIO JabopaTOpHBIX pPaboT u o0paboTke

MOJIyYEHHBIX AKCIEPUMEHTAIbHBIX JIAHHBIX MO KaXKIoW abopaTopHOil paboTe omnucaHbl B

MCTOANYCCKUX PCKOMCHAANUAX, ITIOATOTOBJICHHBIX IPCIIOAaBaATCIAMA Ka(i)e)lpm.

1. Karamuz / A.®. HImunr, ©.K. Imuar, JI.b. bensix, H.W. Ckpunos, J[.C. Cycmnos //.
(Merommueckue ykazanus). Upkyrck: Upkyr. roc. ya-t, 2009. — 60 c.

[TpuMeps! pereHus TUMIOBBIX 3a/1a4 MPE/ICTABIEHbBI B PEKOMEH/1YeMbIX YUeOHBIX TOCOOUIX
U 33JJauHUKax M0 (U3MUECKON XUMUU U KaTalln3y.
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1. baiijpamoB, B.M. Xumudeckas kuHeTHKa M KaTanm3 [TekcT] : mpuMepbl M 3agadyul C
pemeHusMu: Yueb. mocoOue mjisg cTya. XuM. ¢ak. yH-ToB, o0yd. mo cmer. 011000
"Xumusa" u Harp. 510500 "Xumus" / B.M. baiipamos. - M. : Akagemus, 2003. - 319 c. ;
22 cM. - (Beicmiee o6pazoBanue). - bubmmorp.: c. 318. - ISBN 5-7695-1293-8 : 21 3k3..

4.5. [IpuMepHasi TEeMATHKA KYPCOBBIX PadoT (IIPOEKTOB) (npu Hanuyuu) Hem

V. YYEBHO-METOANYECKOE U MUH®OPMALIMOHHOE OBECMEYEHUE AUCLMNNHBI
(Mmopyns)

a) oCHOBHaA nuTeparypa

[Mmuar, ®.K. OcHOBBI Karanw3a: KOOPAUHAIIMOHHO-XUMHUYECKUE, (U3NKO-XUMHUYECKUE W
KrHeTH4deckue actektsl [Tekcr] : yue6. mocobue / @. K. IlImunar, JI. b. benbix ; Upkyrckuit
roc. yH-T, XuMm. dak. - Upkyrck : U3a-so UT'Y, 2011. - 437 c. ; 20 cm. - bubnuorp.: c. 434-
437 19 k3.

HImuar, @.K. OcHoOBBI KaTaiu3a: KOOPAMHALMOHHO-XMMUYECKHE, (U3UKO-XUMHUYECKUE U
KMHETUYECKUE acTeKThl [ DNeKTpOoHHBIN pecypc] : yueb. mocobue / @. K. HImuar. - OBK. -
Upkyrcx : UI'Y, 2011. - Pexum pgoctyna: . - Pexum nocrynma: D43 "bubGmuotex". -
Heorpanuu. nocry.

Kpruto, O.B. I'ereporennsiii karanu3 [Tekct] : y4ed. mocobue yisi CTyA. By30B, 00yd. 1O
cnenuanm3anuu 011013 "Xum. kunetnka u katamus" crer. 011000 "Xumus" / O. B. Kpbuios.
- M. : Akanemknura, 2004. - 680 c. : un. ; 24 cm. - (Kimaccuueckuil yHUBEpCUTETCKUI
yuebnuk XXI Beka). - [Ipeam. ykas.: ¢. 669-676. - ISBN 5-94628-141-0 : 14 k3.
OnbieHOpoiix, Kpucrod. Metamnoopranudeckas xumus [DnekTpoHHbI pecype] / K.
OnpieHOpolX. - DJIeKTpoH. TeKcToBble JMaH. - Mocksa : JlaGopatopust 3HaHuil"" (paHee
""BUUHOM. Jlabopatopus 3Hanuit", 2017 ; Mocksa : bunom. Jlaboparopus 3nHanuit, 2014. -
746 c. : un. ; 25 cm ; 746 c. : un. - (Xumus) (Xumus). - ObC "Jlanp". - HeorpaHud. AOCTYII. -
bubmwmorp.: ¢. 681-703. - bubmmorp.: c. 681-703, 6ubmmorp. B nmpeauci. - [Ipeam. ykas.: c.
720-740. - ABt. yka3s.: c. 704-719. - ISBN 978-5-00101-504-8 : [lom. Tut. 1. Ha HeM. s13. [lep.
u3z.: Organometallichemie / C. Elschenboroich. 2008.

BaitpamoB, B.M. OcHOBBI XUMHUYECKOW KUHETUKH U KaTanm3a [Tekct] : yueb. mocobue s
ctyn. xuM. ¢ak. yH-ToB / B.M. BaiipamoB. - M. : Akamemus, 2003. - 252 c. ; 22 cwm. -
bubmmorp.: c. 242-243 . -IIpenm. ykas.: c. 244-250 . - ISBN 5-7695-1297-0 : 20 k3.

6) pononHuUTenbHaA AUTepaTypa

baiipamoB, B.M. Xwumnueckas kuHeTHKa W Katanu3 [TekcT] : mpuMepsl W 3amadu C
pemeHusMU: Y4uel. mocodue st cTya. XuM. ¢ak. yH-ToB, 00yd. mo crer. 011000 "Xumusa" u
Harp. 510500 "Xumus" / B.M. BaiipamoB. - M. : Akagemus, 2003. - 319 c. ; 22 cm. -
(Boiciiee obpazoBanue). - bubnuorp.: c. 318. - ISBN 5-7695-1293-8 : 21 3k3.+

Cubapos, /I. A. Katanu3, kaTanuTH4eCKue MPOLECChl U PeakTOphl [ DIEKTPOHHBIH pecypc] /
. A. Cubapos, /I. A. CmupHOBa. - 2-¢ u31., cTep. - DIEKTPOH. TeKCTOBBIE NaH. - [b. m.] :
Jlanb, 2018. - 200 c. - OBC "Jlanp". - Heorpanu4. goctym. - ISBN 978-5-8114-2158-9 :
[TpakTukym no ¢usmdeckoir xumuu. Kunernka u karanu3. Dnekrpoxumus [Tekcr] : yuel.
nocobue g CTyHd. BYy30B, oOyd. mo Hamp. "Xumusa" u cneu. "®yHIaMeHTalbHas U
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npukiagHas xumus" / pen.: B. B. JIyaun, E. I1. Arees. - M. : Axkagemus, 2012. - 300 c. : um. ;
22 cm. - (Breiciee mpodeccronansHoe oopasoBanne: EcrectBeHHbie Hayku). - ISBN 978-5-
7695-6810-7 : 6 7k3.+

9. Twuroga, }O.}O. Kommiekchl HUKENS B OpraHU4ecKoM CHHTe3e U KaTanuse [Tekcrt] : yueb.
noco6wue / 1O. 0. Tutosa, ®. K. llImunar ; pewt.: A. B. Poxun, B. B. Cmupnos ; UpkyT. roc.
yH-T, XuM. (pak. - Upkyrck : U3a-Bo UT'Y, 2015. - 241 c. ; 20 cm. - bubnuorp.: c. 237-241. -
ISBN 978-5-9624-1297-9 : 11 3k3.+

B) nepuoguueckue usgaHua (npu Heobxooumocmu)
r) CNINCOK aBTOPCKUX MeToAUYECKMX Pa3paboToK:

6 OUOC HUI'Y pasmewenvi npezenmayuu JeKyutl u Mmemoouyeckue YKa3aHus K
camocmosmenvhol u 1abopamopuvim pabomam: https://educa.isu.ru/course/view.php?id=46430

1. Karamu3 / A.®. lmuar, ©.K. HImuar, JI.b. bensix, H.M. Cxpunos, [1.C. Cycnos //.
(meroanueckue ykazanus). Upkyrck: Upkyt. roc. yu-t, 2009. — 60 c.

)1) 0a3bl AAHHbIX, I/IH(l)OpMaIII/IOHHO-Cl'lpaBO'lHI)Ie H ITOUCKOBbIC CUCTEMBbI

1. http://www.msu.ru/libraries/
JlaHHBI HHTEPHET UCTOYHUK — CalT HayyHOH OnOIMoTekn MOCKOBCKOTO rOCyapCTBEHHOTO

YHHUBEPCUTETA.
2. http://www.chem.msu.ru/rus/teaching/phys.html
I[aHHBIfI I/IHTepHeT HNCTOYHUK — CaI>'IT MOCKOBCKOFO I‘OCYI[apCTBeHHOFO YHI/IBepCI/ITCTa (CTpaHI/II_Ia

kadenps! GpuU3NUECKoil XUMUH), HA KOTOPOM MIPEICTABICHbI
a) Kybacos A.A.

XuMHYecKasi KWHEeTUKa U KaTanu3 (JacTh | v yacTh 2) (JEKIUN)
0) Cemuoxun 1.A.

COOopHUK 33/1a4 110 XUMHYECKON KUHETHKE

B) Cemuoxun U.A.,Ctpaxos b.B., Ocunos A.U.
KuHeTHKa XUMUYECKUX PEAKIINT

r) Epemun B.B., Kapros C.U., Kyzsmenko H.E.
3amauu no ¢pusznueckoil xumuu.Yacre II. XuMmuueckas KHHETUKA. DIIEKTPOXUMHUSL
3) http://www.chem.msu.ru/rus/teaching/oil/welcome.html

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIOUITIJIMHBbI

[Tomemenuss IS TPOBEACHUS  JICKIMOHHBIX M CEMHHAPCKUX  3aHSATHH,
YKOMILIEKTOBaHHBIE HEOOXOIMMBIM 000pYA0BaHHEM, TPUOOPHOM 6a30ii, a UMEHHO:
- ayJIMTOPUH, OCHAIIIEHHbIE MYIbTUMEAUMHBIMU CPEACTBAMH, JJISI TPOBEACHHS ayJIUTOPHBIX U
ceMUHapcKuXx 3aHsaTul (ayn. 402, 426, 303);
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https://educa.isu.ru/course/view.php?id=46430
http://www.msu.ru/libraries/
http://www.chem.msu.ru/rus/teaching/phys.html
http://www.chem.msu.ru/rus/teaching/kubasov/welcome.html
http://www.chem.msu.ru/rus/teaching/semiochin/kinetika1/all.pdf
http://www.chem.msu.ru/rus/teaching/semiochin/kinetika/all.pdf
http://www.chem.msu.ru/rus/teaching/eremin/welcome.html
http://www.chem.msu.ru/rus/teaching/oil/welcome.html

- KOMIBIOTEPHBIN Kiacc kKadeapbl puznueckord M KoutoumHod xumuu. OOImiee KOJIUYeCcTBO
€IMHHII BBIYUCITUTEIILHON TEXHUKU — 5!

e Pentium IV — 1 wr. (ayn. 303)

e Pentium Il — 1 wr.

e Pentium I — 3 wr.

Nwmeercs nokanbHas CETh.

6.1. YueOHO-71a00paTopHOe 000py/10BaHNE:

Ne n/mn HanmenoBanue KonunuectBo
1 2 3
1 BriTspkHOM mIKad 1
2 JlabopaTopHbIE CTOJIBI 8
3 [Torermmometp KBII-503 1
4 Tepmocratr UTU-4, repmoctat (I'epmanus) 3
5 Bonsiasie 0anu 3
6 ®orokonopumerp KOK-2-YXJI 1
7 Kanopumerp 1
8 Memmanku 31eKTpUYECKUe ¢ BEPXHUM IIPUBOJIOM 1
9 Mermanky MarHUTHBIE 3
10 YcTaHoBKa Al KATATUTUYECKON JIeruipaTaluy dTaHoiIa 1
11 BomromomeTrpuueckasi ycTaHOBKa 2
12 Y4eOHbIE CTOJIBI 1
13 XuMu4eckas Iocy/1a, ITaTHBEI, PEaKTUBBI KOMIUTCKT

6.2. IlporpammHoe obecnieyeHme:

6.3. TexHnuyeckue U 3J1eKTPOHHbIE CPEACTBA!

VII.OBPA3OBATE/IbHbIE TEXHOJIOTUN

B mpomecce wusyuenuss auciuiuiuHbl «Kartanmms3» YHTAIOTCS JIEKIWHW, TPOBOISTCS
IpakTHYeCKHe U JabopaTopHble padOThl, KOJIOKBUYMBI, Pa300p KOHKPETHBIX CUTYyallud C
UCTIOJIb30BaHUEM MTACCHBHBIX, aKTHBHBIX M HHTEPAKTUBHBIX (pOpM 00ydeHHSI.

AxmusHvle popmul 06yuenus. Ha mabopaTopHBIX 3aHITHSIX, KOTOPBIE COCTABIAIOT OoJiee
MOJIOBUHBI OT KOHTAKTHOH pPa0OThl, KaXIbIH CTYICHT BBINOJHIET JIAOOpaTOpHYIO paboTy
UHAMBUAYalIbHO. Takoi BHJI OpraHu3alul OOY4YeHHUs CHOCOOCTBYET MPUOOPETEHUIO HAaBBIKOB
CaMOCTOSITENIFHOTO BEJICHHUS HKCIIEPUMEHTAIBHBIX padoT, MPaKTHUYECKUX HABBIKOB OOpAIeHUs U
paboThl C pa3IMYHBIMH XHMHYECKHMH BEIIECTBAMH U JIAOOpaTOpPHBIM 00OPYIOBAaHUEM,
U3MEPUTENBHOW  amnmaparypoil, OpraHM3allid  METOJUKH  DKCIIEPHUMEHTAIBHBIX  pador,
COCTaBJICHUSI TPOTOKOJIOB OTYETOB XHMHUYECKHX OKCIEPUMEHTOB, a TaKKe NPaKTUIECKOTO
MIOJITBEPKICHUSI TEOPETHUECKUX TMOJIOKEHWI KaTtann3a. [loJroToBka OTYETOB IO KaxkIOH
nabopaTopHoit pabore GopMHUpYeT yMEHHWE MPOBOJIWTH IEPBUYHBIN aHAIM3 PE3YJbTaTOB C
y4eToM OOIIMX 3aKOHOMEpHOCTEH, (OopMyIMpyeMBIX B paMKax KaTajiu3a, MpeaCTaBIATh
pE3yIbTaThI OTBITOB M PACUETHBIX PA0OT, TPaMOTHO ()OPMYIHUPOBATH BHIBOJIBI.
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3aKpeIuicHHe  TEOPETHUSCKUX  IIOJIOKEHWH  Karanu3a  (OCHOBHBIX  3aKOHOB M
3aKOHOMEPHOCTEI) MPOBOAUTCS B BHJIE HHTEPAKTUBHOIO OOY4YEHHS — KOJJIOKBUYMOB, U
BBITNIOJIHEHUS PACUETHBIX 33]1a4 Ha IPAKTUYECKUX 3aHATHUAX.

[Ipumepsbl pemieHUss TUIMOBBIX 3aJa4d TPEJCTABICHBI B PEKOMEHAYEMBIX Y4eOHBIX
MOCOOMSX U 3aJ]auHUKaX M0 (PU3HUECKON XUMUU:
1) Kyapsmos U.B., Kaperuukos I'.C. [Tekct] COOpHHK MPUMEPOB | 3a1a4 110 (pU3HUCCKOM

XUMUH : Y4e0. mocobue s xuM.-TexHoi. Cren. By3oB . — 6-oe uzj., nepepad. U mom. —
M. : Beicm. mik., 1991. — 527 c.

2) COopnuk 3amad no obmierd u ¢usudeckor xumuu [Teker] : yued. mocodue / B. B.
Epemun, A. 5. bopmesckuii. - Jlonronpyaustii : Uatemnekr, 2019. - 415 c. : nin., Tadm. ;
21 cwm. - bubmumorp.: c. 415. - ISBN 978-5-91559-261-1

HaumeHnoBaHue TeM 3aHATHIi C HCN0JIb30BAHNEM HHTEPAKTUBHBIX (opM 00ydeHuUs:

®opma / Metosl Kon-Bo
No Tema 3anaTusa Bun zanarus
MHTEPaKTUBHOI'O 00y4YeHUs 4acoB
Bgenenune. OCHOBHbIE
1 OHSTHA 1 nabopaTtopHble/ | ['pynmoBas auckyccus / 3
IIPAKTUYECKUE | KOJUIOKBUYM
TEPMUHOJIOTHUS KaTajIn3a
5 ['oMoreHHbIi KUCIOTHO- | JabopaTtopuble/ | I'pynmosas nuckyccus / 3
OCHOBHOMW KaTaJIN3 IIPAaKTUYECKHE KOJUIOKBUYM
3 MetatoKOMIUICKCHBIH | abopatopuble/ | I'pynmosas nuckyccus / 3
KaTaJIn3 IIPAKTUYECKHE KOJUIOKBUYM
I'ereporennsiii kaTanu3. | mabopatopuble/ | I'pynmoBas nuckyccus /
OcHoBHbIE IIPaKTUYECKHE KOJUIOKBUYM
4 IIPOMBIILICHHBIE 3
KaTAINTHYECKUE
IIPOLIECCHI
Hroro yacos 12

VIIILOOEHOYHBIE MATEPUAJIBI U5 TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIMU

Ounenounsie cpeacrsa (0C):

OneHouyHblE CpeACTBa TEKYLIEro KOHTpods (OpMUPYIOTCS B COOTBETCTBUU C
[TonoxenneM o OamIbHO-PEHTHUHIOBOM cHCTeMe YHUBepcuTeTa. HasHayeHHe OLEHOYHBIX
CPEICTB TEKYLIEr0 KOHTPOJIS - BBISIBUTH Y 00ydaromuxcsi c(opMHUpOBAaHHOCTh KOMIIETEHLIUMI!
[1K-4.1

MaTepHaJIl)l AJIA MPOBECACHUSA TEKYIIECTI0 H MIPOMEKYTOIYHOI0 KOHTPOJIA 3HAHU
CTYJIEHTOB:

Ne Buj xonTposs KonTtpoanpyembie TeMbl Komnerenuun,
(pasneni) KOMIIOHEHTbI
KOTOPBIX
KOHTPOJIUPYIOTCS

1 [TpakTHyeckue 3anaHusl. Beenenue. OcnoBuble nonstus u | [1K-4
CobecenoBanue B hopme TEPMUHOJIOTHS KaTaau3a
koiutokBuyma. KP

2 BeinosiHenue ["'omoreHHsbIi KuCI0THO-0OCHOBHOM | [1K-4
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1abopaTopHBIX paboT. KaTaJn3
Otuer no JIP.
[IpakTueckue 3a1aHusl.
CobecenoBanue B hopme
KOJUIOKBHYMA.

Brimonnenue MeTannoKOMIUICKCHBIN KaTaan3 I1K-4
1ab0opaTOPHBIX padoT.
Ortuet 1o JIP.
[IpakTrueckue 3a1aHusl.
CobecenoBanue B hopme
kosutokBuyma. KP

Brinosinenue I'eTeporennslii katanus. I1K-4
1abopaTOPHBIX padoT.
Otuer no JIP.
[IpakTrueckue 3a1aHusl.
CobecenoBanue B hopme
KOJUIOKBHYMA.

CobecenoBanue B hopme OcHOBHBIE TPOMBIIILUICHHBIE [1K-4
KOJUIOKBHYMa KaTAIUTUYECKHUE MPOIECCHI

BOIIPOCHI I COBECEJJOBAHUSA

KOJIJIOKBI/IyM Nel. TCpMI/IHOJ'IOFI/IH KaTaJjun3a. HpI/I‘II/IHLI KaTaJIUTHYCCKOI'O HeﬁCTBHﬂ

arwhdE

N o

Ponp kaTanu3a B XUMHUYECKONW U HEPTEXMMUYECKOIH POMBIIUIEHHOCTH.

TepMuHosOrys Karanusa.

Knaccugukanus karaau3aTopoB U KaTaTUTHUYECKUX IIPOIECCOB.

[TpuunHbl KaTanUTHYECKOro AecTBUsl. CIMTHBIA U CTaIUNHBIA MEXaHU3MbI KaTalu3a.
KonnuecTBeHHass XapakTepHCTHKa KaTalW3aTOpPOB: aKTHMBHOCTh, CTaOWIBHOCTH, 4acTOTa
000pOTOB U YUCJIO 000OPOTOB KATATUTUUECKHUX MTPOIIECCOB.

CyOcTpaTHast CeleKTUBHOCTb, PEre0CeIeKTUBHOCTh U SHAHTHOCEIEKTHBHOCTb.

SIBeHue MPOMOTHPOBAHUS, OTPABIEHUS U MOJTU(BHUIIMPOBAHUS B KaTaJIH3e.

BnusHue Kkaranu3aTOpoB Ha  CEJIEKTMBHOCTh  IApAJUIENBHBIX, IOCIEN0BATENbHbIX,
NOCJIEe10BAaTENbHO-TIAPAJUIEIbHBIX peakiuuil. TepMoanHaMuueckuil pakTop CENEeKTUBHOCTH.
Knaccugukanus karanm3aropoB W KaTAIMTHYECKUX IPOLIECCOB. IO  arperaTHOMY
COCTOSIHUIO; IO MEXaHU3MY KaTajau3a, Mo (yHKIMOHAILHOCTH.

KouanoxkBuym Ne2. ['oMOreHHbIN KaTain3

1.

No ok ow

OO6mue acrekTbl roMoreHHoro karanuza. Teopus AOens — llnuramsckoro. Metossl
[IOCTPOEHUs KMHETUYECKUX YPAaBHEHUHN KAaTaJIUTUUECKUX PEAKLHUM, UX CBI3b C MEXaHU3MOM
peakuuil.

KBa3upaBHOBecHOE M KBa3UCTallMOHApHOE MpUOIMKeHus. YpaBHeHrne Muxasnuca-MeHTeH
JUIsS OTHOCYOCTPATHOM peaKkIuy U €ro aHaJu3.

Knaccudukaiys roMOreHHOro KUCJIOTHO-OCHOBHOTO KaTalln3a.

[IpoTonuTnyecknii 1 TPOTOTPOITHBIN MEXaHU3MbI KHCIIOTHO-OCHOBHOTO KaTajau3a.
Crernuduyecknii KHCIOTHO-OCHOBHOW KaTalln3.

OO0yt KUCIOTHO-OCHOBHOM KaTaju3.

KHCIOTHOCTP M OCHOBHOCTH  pEAaKIMOHHOW  cpelapl. @DyHKIUS  KHUCIOTHOCTH.
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8.

CynepKHUCIOTHBIE U CYTIEPOCHOBHBIE KATAJIN3aTOPBI.
MexaHu3Mbl ~ KHCIOTHOTO M AJEKTPO(UIBHOTO  Karajaus3a, HYKJICOPUIBHBIX U
ANIEKTPOUIIBHBIX pPeaKIfil 3aMeIeHNs], OTIIEIUICHUS H TPUCOCTUHECHHUS

KoanokBuym Ne3. MeTamuioKOMIUIEKCHBIN KaTaunu3

1.
2.

OCHOBHBIE IOHATHUS XUMUHU KOOPJINHALMOHHBIX COETMHEHUI.

OcHoOBHBIE CTaJMHM B METAJUIOKOMIUIEKCHOM KaTaiuse: 00paTUMoe KOMILIEKCOoOpa3oBaHue,
BHEIPEHHE [0 CBS3W METaUl - JHraHa, 3 W (0)-3JIUMHHUPOBAHHE, OKHCIMTEILHOE
MPUCOEINHEHUE, BOCCTAHOBUTEIBHOE SJIMMUHUPOBAHUE.

CyOcTpaTHbld U THAPUIAHBIM MEXaHU3Mbl TOMOTEHHOTO KAaTaJUTUYECKOTO THAPUPOBAHUS
HEHACBIIICHHBIX COCAMHEHUN MOJ JEWCTBHEM HEWTPAIbHBIX M KATHUOHHBIX KOMIUJIEKCOB
pPOJIHSI METAILIIOB.

N3omepu3sanus, Au-, OJIUro-, MOJIMMEPU3ALNU AJIKEHOB HEHACBILIEHHBIX YTJIEBOJOPOIOB MO
JIEHCTBUEM KOMIUIEKCOB NEPEXOJHBIX METAJIOB.

dopMHUpOBaHUE, NE3AKTUBALIUS M PEereHepanusl aKTUBHBIX B KAaTallM3€ KOMIUIEKCOB HUKEIsS
Ha MMPUMEPE KaTAIM3aTOPOB [IUTJIEPOBCKOIO TUIA AU- U OJIMTOMEPU3ALUH AJIKEHOB.
IIpoueccsl caMOpPETYIIMPOBAHUS B METAINIOKOMIUJIEKCHOM KaTaJIu3e.

KonnokBuym Ned. I'ereporeHHbIN KaTain3

1.

10.

1.

['eTeporeHHsli KaTain3: aKTUBHBIN KOMIIOHEHT U HOCUTENb. OCHOBHBIE (DYHKIIUM HOCUTEIS
(mpumepsr).

TpeGoBanusi, IpeabABISEMbIC K IPOMBIILIICHHBIM KaTanu3aTopaM U K MOPUCTOM CTPYKType
Karanu3aTopoB. [lopucras CTpyKTypa KaTalu3aTopoB U METOIbI ee (POpMUPOBaHUSA U
WCCIIEIOBAHMS

TuIIBI reTepOreHHbBIX KaTaIN3aTOPOB 1 OCHOBHBIE METObI UX MOJY4YECHHUS.

IIpuMeHeHne KanuUBIPHOM KOHJICHCALIMM M PTYTHOW MOPOMETPUH IS AHAJIA3A ITOPUCTON
CTPYKTYpPBI TBEP/BIX TEI.

CoBpeMEHHbIE  MPEACTABICHUS O MNPHUPOAE  AKTHBHBIX  LIEHTPOB  IE€TEPOrCHHBIX
KaTaJn3aTopoB. MeETOApl HCCIENOBAHUSA CTPYKTYpPbl M COCTaBa IOBEPXHOCTHOIO CJIOS
TBEPABIX TEI.

ANCOpOIIMOHHBIE METOABl H3MEPEHHUs IOBEPXHOCTH KaTajau3aTOpoOB M KOHIIEHTPALUHU
KATAJINTUYECKHU AKTUBHBIX LIEHTPOB.

JleHrMIOpOBCKasi KMHETHMKAa MOHO- U OMMOJIEKYJISPHBIX KaTaJIUTUYECKUX peakiuil. Bupg
KMHETUYECKUX YPABHEHUH B 3aBUCHMOCTH OT IPUPOJIbI JIMMUTUPYIOLIEH CTaAH.
['eTeporennsbie KaTaau3aTOpbl KUCIOTHOW MPUPOIbI. [[eonuThI.

Bakueiilye NpoMBIIITIEHHBIE KaTAIUTUYECKUE IPOLECCHL. MOJIyY€HHE BOAOPOAA U CUHTE3-
rasa; CHMHTE3 aMMHaka M MeraHosa, cuHre3 Pumepa — Tpomme; ruapupoBaHuE H
JEruApUpPOBaHUE OPraHUYECKUX COCIUHEHUN.

Kartanutnueckue mporeccel B HedTenepepadoTKe: KPEKHHT, THMAPOKPEKHHT, PU(OPMUHT,
U30MepHU3aLus.

IMPUMEPHBINA NEPEYEHB BOITPOCOB U 3AJJAHUM K DK3AMEHY

d)opMmepOBKa SABJICHHUS KaTallnu3. KJ'IaCCI/I(bI/IKaHI/Iﬂ KaTaJIn3aTOpOB MW KaTAJIUTHUYCCKUX
IMpoLeCCoOB. HpI/IMCHCHI/Ie KaTaJin3a B IIPOMBIINIJICHHOCTHU.
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7.
8.
9.
10

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

. HpI/I‘II/IHBI KaTaJIUTUYICCKOI'O ,I[CﬁCTBHH. O6ma;1 cX€Ma MEXaHu3Ma KaTaJIuTUYCCKUX

peakuuii. Katanutuueckuii LUK

. AKTUBHOCTb, CTAOMJIBHOCTb, YacTOTa OOOPOTOB M YHCIO OOOPOTOB KaTaTUTUYECKHX

MPOILIECCOB. SIBICHUE TPOMOTHPOBAHMS, OTPABICHUS M MOAU(PUIIMPOBAHUS B KaTAIIH3E.
OOmme acmekTsl roMoreHHoro kartanusa. Teopust AoOens—Ilnuranbckoro. MeToab
MMOCTPOCHUS] KUHETUYECKUX YPAaBHEHUN KAaTAIUTUUECKHUX PEAKIMi, UX CBSA3b C MEXaHU3MOM
peaKkuuid.

VYpaBaenue Muxasnuca — MeHTEH: BBIBOJ U aHAJIU3.

. KJ'IaCCI/I(bI/IKaI_[I/IH KHCJIOTHO-OCHOBHOI'O KaTaJlki3a. HpOTOTpOHHBIfI n HpOTOJ’II/ITI/I‘IeCKI/Iﬁ

MEXaHHU3MbI KHCIIOTHO-OCHOBHOI'O KaTalu3a.
Crenuduyuecknii KUCIOTHO-OCHOBHOM KaTam3.

OO61muii kucaoTHO-0cHOBHOM Katanus. CooTHowenue bpencrena—IlonsHu.
KuciaoTHOCTh 1 OCHOBHOCTD pEAKIIMOHHOW cpejibl. DYHKIMSA KUCIOTHOCTH.

. OCHOBHBIE TIOHATHS XHMHH KOOPpAWHAIIMOHHBIX COG,Z[I/IHGHI/Iﬁ . KOMILJICKC, HeHTpaJ’IBHHﬁ

aToM (MOH), JIMTaHJ, ACHTaTHOCTb JIMTAHJA, T-KOMIUIEKCHI, JOHOPHO-AaKIENTOPHOE H
JIOHOPHO-/IaTUBHOE B3auMojelcTBue (Moaens Jlproapa-Uarra-/lynkancona). [IpaBuno 18
3JIEKTPOHOB.

KiroueBble cTainu METaNIOKOMIUIEKCHOTO KaTaau3a.

MexaHu3mMbl TOMOI'€HHOI'O KaTaJIMTUYECKOrO0 THUIAPUPOBAHMS, HW30MEpU3alMM, IU- U
OJIMTOMEPH3AallMM  HEHACBIIIEHHBIX  YIVIEBOJOPOJOB MOJ  JEHCTBUEM  KOMILJIEKCOB
NEePEeXOAHbIX METAJIIOB.

dopmupoBaHUe, J1€3aKTUBALMs M pPEreHepalus aKTUBHBIX B KaTaliu3e KOMIUIEKCOB Ha
IpUMEpEe CHUCTEM LUTIepoBCcKoro tuma. OCHOBHbIE (DYHKIMHM AJIIOMUHUHOPraHMYECKUX
coenuHenuii. [Ipupona KaTaTMTHYECKN aKTUBHBIX KOMILIEKCOB. Posb komimiekcos NI(1).
ITponiecchl caMOperyaupoBaHys B METAJUIOKOMIIIEKCHOM KaTajuse.

I'ereporennsiii katanus. TpeboBaHusl, TPEeabABIsIEMbIE K IPOMBIIIIEHHBIM KaTanu3aTopam
U K IOPUCTOU CTPYKTYpE KaTaIIM3aTOPOB.

Tunsl reTeporeHHbIX KaTaaIu3aToOpOB U OCHOBHBIE METOBI UX ITOJIYUYEHUS.

CoBpeMEHHBIE  MNPEACTABIEHUS O MPHUPOAE AKTUBHBIX LEHTPOB  TE€TEPOrCHHBIX
KaTajau3aTopoB. MeToabl HMCCIENOBAHUS CTPYKTYpPbl M COCTaBa IMOBEPXHOCTHOIO CIIOS
TBEPABIX TEIL.

TpeboBanusi, npeabsBIIEMble K MPOMBIIUIEHHBIM KaTalu3aTopaM U MOPUCTOM CTPYKTYype
KaTaJIn3aTOPOB.

[lopucras cTpyKTypa KaTajau3aTOpoB M MeETOAbl €€ (OPMHUPOBAHMS M HCCIEIOBaHUS.
AncopOLMOHHBIE METOJbl H3MEpPEHUs MOBEPXHOCTH KaTalIW3aTOpPOB U KOHIIEHTpPALUH
KaTaJUTUYECKHU aKTUBHBIX LIEHTPOB.

JIGHrMIOpOBCKasi KMHETHKa MOHO- U OMMOJIEKYJAPHBIX KaTaIUTUYECKUX peakiuil. Bung
KMHETUYECKUX YPaBHEHHMH B 3aBHUCHUMOCTH OT MPUPOABl JIMMUTHPYIOIIEH CTaauH.
Kunernueckas u qud@y3nonHas o61acTi KaTanusa.

@akTopbl, 00YCIaBIMBAIOIIUE CEJIEKTUBHOCTh TETEPOTEeHHBIX  KaTajJu3aTOpoB B
napajulebHBIX U TOCJENOBAaTeNbHbIX  peakuusx. TepMoAMHaAMHYECKUH  (axTop
CEJIEKTUBHOCTHU. BisiHME MOPUCTON CTPYKTYpBI HAa CBOMCTBA KAaTaau3aTopa.

OcHOBHbIE TPOMBIIIUIEHHbIE KaTaIUTUYeCKue mpouecchl. [lonydyenne Bogopoaa U CUHTE3-
raza. CuHTe3 amMMuaka W MeraHona, cuHTe3 @Pumepa - Tpomme. ['mapupoBanue u
JETUPUPOBAHUE OPTaHUYECKUX COCTUHEHU.
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23. Karanmutuueckue mporecchl B HeremepepaboTKe: KPEKUHT, THAPOKPEKUH, pU(OpPMUHT,

U30MEpH3anus.

IINTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUA JJIS1 ®OPMUPOBAHUA

KOMIIETEHLIUI

I/IH)IHKaTOPLI JOCTHIKCHUSA

PesyiabTaTnl 00yyeHus

IIpouenypa oueHuBanus

KOMIIeTeHIHH (3HATBb, YMETb, BJIAJIETD)
[1K-4.1 3HaeT: MOHITHIHBIN anmapar u CobecenoBanne B hopme
[TpoBoauT (bHU3UKO-XUMHYECKHAE OCHOBBI KOJUIOKBHYMA.
SKCIICPUMCHTAJIbHBIC BaKHEHIIINX Pa3aciIoB KaTajin3a: OTtueTsl IO

YICCIIC/IOBAaHHUS 110 33 JaHHOI
TeMe B BEIOpaHHOM 001acTu
XUMHHA

TOMOI'CHHOTO,
METALJIOKOMIIJICKCHOI'O 1
ISTEPOTrCHHOr0 Karajans3a

nabopaTopHBIM paboTam
[IpakTrueckue 3aganus

Ymeer: npoBOIUTH
9KCIIEPUMECHTAJIbHBIC
HCCIIeI0BaHuUs B 00J1aCTH
KaTaym3a u o0pabaTpiBaTh
Pe3YJIbTAThI KATATUTHICCKIX
9KCIIEPUMEHTOB.

[IpakTrueckue 3aganus.
OtyeTsl 110
1abopaTOpHBIM paboTam.

Biaaageer: HaBbIKAaMU K
WHTEpPIIPETAIIMH PE3YIbTATOB
KaTaJIMTUYCCKOI' O 3KCH€pI/IMeHTa

CobecenoBanue B popme
KOJUTIOKBUYMA.
[IpakTrueckue 3aganus.
OtyeTsl 110
1a60paTOPHBIM paboTam.
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HporpaMMa OLCHUBAHUA KOHTPOJUPYEMBIX KOMHeTeHHHﬁZ

Tema wm paznen Konx nnaukaropa [Inanupyemslii pe3ynbTaT [Toka3zarenn Kpurepnii HanmenoBanue
JIACIUILTHHBI KOMIIETCHIINH OLICHUBAHHUS 0ocC?
TK® | IIA?
Beenexue NAKnk-4.1 3HaTh: NOHATUHHBIN annapar | 3HaeT: TEPMUHOJIOTHIO, Buaneer Ki, T
ITpoBoaut U QU3UKO-XUMUYECKHE HNOHATHWHBIN anmnapar u MaTepUaoM,
9KCIIEPUMEHTAJIbHBIE OCHOBBI BAXKHEHIINX pa3esioB | KJIACCU(UKALMIO KaTajlu3a | IPEJCTaBICHHBIM
HCCIIEI0OBaHU 110 KaTajan3a: TOMOT€HHOTIO, Y KaTaJu3aTOPOB, POJIb B paszene
3aJJaHHON TeMe B METAJITIOKOMIIJIEKCHOTO U KaTajau3a B XUMUYeCKoW n | «BBeneHue».
BBIOpaHHOM 001acTH reTeporeHHOro Karaausa. HEPTEXUMHUECKOU Bompocsr s
XUMHH IIPOMBILIEHHOCTH, YCTHOT'O
OCHOBHBIE 3Talbl €ro cobecenoBaHus
CTaHOBJICHUS. KOJUIOKBHYMa 1,
Borpockl Ne 1-9.
Tect
2 'oMoreHHsIit 3HaTh: NOHATUIHBIN annmapat | 3HaeT: Bnaneer K., O, =
KHCIIOTHO- U QU3UKO-XMMHUYECKHE KaTaJu3aTopsl, MaTepuaioMm, 113 g
OCHOBHOM OCHOBBI BXKHEHIIINX pa3eioB | KJIACCH(PUKALMIO U IIPEJICTaBICHHBIM s
KaTajamn3 KaTajan3a: TOMOT€HHOTO, ME€XaHU3Mbl TOMOT'€HHOT'O B paznene 2. (‘%
WK i4.1 METAJIJIOKOMILJIEKCHOTO U KHCJIOTHO-OCHOBHOT'O Bompocsr s
TpoBoauT FGTGpOF-eHHOFO KaTajau3a. Karajau3a: oOuiero u YCTHOTO
SKCTICPHMEHTAITbHBIE YMeTb: IpOBOAUTH cnenn(ruyeckoro katanusza. | codece10BaHu,
SKCIIEPUMEHTAJIbHbIE YMmeer : IpoBOIUTH KOJUTOKBUYM 2,
HCCIIEI0OBaHU 110
. UCclieIoBaHMs B 001acTH JKCIIEPUMEHTAJIbHBIE NeNe 1-8.
3aJlaHHOM TeMe B
o Katanusa u 00padaTbIBaTh HCCIENOBAHUA B 001aCTH Bermosmawmn JIP.
BbIOpaHHOM 001acTH
M pe3yNbTaThl KATATUTHUECKUX | KUCIIOTHO-OCHOBHOTO [IpencraBun
AKCIIEPUMEHTOB. Karanusa u o0pabareiBaTh | OTYETHI MO
Bnapers: HaBbIKaMu K pe3yNIbTaThl KaTATUTHYECKUX| J1a00paTOPHBIM
MHTEPIIPETALIMM PE3YIBTATOB | DKCIIEPUMEHTOB. pabotam.
KaTaJIUTUYECKOr O Baaneer: HaBbIKaMu Boimonnun 2/3
HKCIIEPUMEHTA JUCKPUMHHALIMY THIIOTE3 O | MPAKTHYECKHUX




MEXaHN3ME KHUCIIOTHO- 3aJaHHM.
OCHOBHOI'O KaTajau3a Ha
OCHOBE BBIBOJA U aHAIU3a
KHHETHYECKUX YPaBHEHUHU U
pe3yIabTaToOB
KaTaJIUTHYSCKOIO
JKCIEpUMEHTA.
3 3HaTh: NOHATUIHBIA annapaT | 3HAaeT: Bnaneer K., O,
MeTanaoKoMILICK 1 QU3HKO-XUMHYCCKHC 3J€MEHTapHbIC CTATUU MaTepHaIOM, 113
CHBIH KaTaau3 OCHOBBI BAKHEHIIIUX PA3ACIIOB | KOOPJAUHAIIMOHHOTO MIPEICTABICHHBIM
KaTajin3a: TOMOT€HHOTIO, KaTajin3a, MEXaHU3MbI B pazzene 3.
METATIOKOMIIJIEKCHOTO U hopMupoBaHHS 1 Bomnpocsr mist
TeTePOreHHOr0 KaTajan3a. (YHKITMOHHPOBAHUS YCTHOTO
YMeThb. IPOBOIUTH AKTHUBHBIX B KaTaJlu3e cobecenoBaHu,
AKCIIEPUMEHTAIbHBIE KOMILJIEKCOB MEPEXOIHBIX KOJUTOKBHYM 3,
HUCCIIENOBAaHUSA B 001acTH METAJJIOB B PEAKIUSIX NeNe 1-6.
WK1 KaTajan3a u o0pabaThIBaTh IIpEBpaLICHUS Bemonnun JIP.
TpoBoiT pe3ynbTaThl KATAIUTUYECKUX HeHaCLHueHvHLIX [IpencraBun
AKCIIEPUMEHTOB. COCIMHCHHH. OTYETHI 110
SKCIEPUMEHTAJIbHbBIE . )
HCCIETOBARHA 11O Baaaernb: HaBEIKAMH K Ymeert : IpoOBOAUTH 1a060paTOPHBIM
3AAHHOM TeMe B WHTEPIPETAINH Pe3yIbTaTOB AKCTIIEPUMEHTAIIbHBIC pabortam.
N KaTaINTHYECKOIO HCCIICIOBAHMS B 00J1aCTH Bruimonamn 2/3
BbIOpaHHOW 00JacTH
IKCIIEPUMEHTA METAJITIOKOMITJIEKCHOTO MIPAKTUYECKUX
XAMHH Kartanau3a u o0pabaThiBaTh 3aJaHuMN.

pe3yabTaThl KATAIUTHYECKUX
JKCIIEPUMEHTOB.

Baaneer: HaBbIKaMu
OINMCAaHUS CXEM MEXaHU3MOB
KaTAINTHYECKHUX ITPOLIECCOB
U aHaJIN3a KHHETUYECKUX
YPaBHEHUH U PE3YJIBTATOB
KaTaJIUTHYECKOTO

IKCIEPUMEHTA.
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4 T'eTeporeHHsbIi 3HaTh: NOHATUHHBIN annapar | 3Haert: Buianeer K., O,
KaTajin3 U GU3UKO-XUMHUYECKHE THUIIBI T€TEPOTCHHBIX MaTepHUaIoM, 13
OCHOBBI BAKHEHIIINX Pa3elioB | KaTaau3aTOPOB M CIIOCOOBI | TIPE/ICTABICHHBIM
KaTajin3a: TOMOT'€HHOTIO, UX MOJYYEHHUS; MOIXO/bI B pazzene 4.
METAJUIOKOMILIEKCHOTO U JUTSL ICCIIETIOBAaHUs TEKCTYphl| Bomnpock! st
reTepPOreHHOro KaTaau3a. KaTaJIn3aTOpPOB; BUJL YCTHOT'O
YMers: IpOBOAUTH KMHETHYECKUX ypaBHEHUH B | cobece1oBaHms,
SKCIIEPUMEHTAIIbHBIE 3aBUCUMOCTH OT IPUPOJBI | KOJUIOKBUYM 4,
NAKnk-4.1 HUCCIIENOBAHUA B 001aCTH JUMHUTHUPYIOIIEN CTaUU. NoNe 1-7.
[IpoBoaut Katajamn3a u o0pabdaThIBaTh Ymeer : npoBOIUTH Beimosiaun JIP.
AKCIIEPUMEHTAJIbHbBIC pe3ynbTaThl KATAIIMTUYECKUX | SKCIICPUMEHTAJIbHBIC [IpencraBun
HCCIIEA0BAHUS 110 AKCIIEPUMEHTOB. UCCIIEJIOBAHUS B 00JIACTH OTYETHI 110
3a/IaHHOU TEME B Baaners: HaBbIKaAMU K reTepOreHHOTrOKaTanu3a U | JIabopaTOpHBIM
BBIOpaHHOI 00MacTH MHTEpIpPETALMH PE3yIbTaTOB o0OpabaThIBaTh pe3ynbTaThl | paboTaM.
XUMUHU KaTaJINTUYECKOTO KaTaJIMTUYECKUX Bermomaunn 2/3
JKCIIEPUMEHTA SKCIEPUMEHTOB. MPaKTUYECKUX
Baaneer: HaBbIKaMU 3aJaHNH.
OMHCAaHUs CXEM MEXAHU3MOB
KaTAIUTUYECKHUX MTPOIIECCOB
Y aHaJIM3a KUHETHYECKUX
YPaBHEHUH U PE3YJIBTATOB
KaTaJINTUYECKOTO
SKCIIEPUMEHTA.
5 OcHoBHbBIE 3HaTh: NOHATUIHBIN annmapat | 3HaeT: Bnaneer K.
NPOMBINULIEHHbIE | 1 K 1 (QU3UKO-XUMUIECKHE OCHOBHBIE ITPOMBINIIJICHHBIE | MaTepUAJIOM,
MK-4.1 .
KaTaIUTHIeCKHE | OBOHT OCHOBBI BAKHEMIIIUX PA3ENIOB | KATAIUTUYECKHE MPOLECCHl | MPEACTAaBICHHBIM
NMPoLecchl p KaTajan3a: TOMOTE€HHOTrO, Y TIPUPOJIOOX PAHHBIC B pazjedne 4. =
AKCIEPUMEHTAJIbHbIE )
METaJUIOKOMILIEKCHOTO U KaTaJIUTUYECKUE Bonpocsr qist =
HCCIIEIOBAHUS 10 3
. TeTEPOreHHOTO KaTajan3a. TEXHOJIOTHH. YCTHOTO 2
3a/IaHHOU TEME B ) &
. YMmeTh: IpOBOIUTH cobecenoBaHus,
BbIOpaHHOW 00JacTH
AKCTIEPUMEHTAJIbHBIE KOJIJIOKBUYM 4,
XUMUU
UCCJICTOBAHMsI B 00JIACTH NeNe 8-9.

Kataausa u 00pabaTbIBaTh
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pe3yJIbTaThl KATAJTUTUYECKUX
AKCIIEPUMEHTOB.

Baaaern. HaBBIKAMHU K
HMHTEPNpETAIUU PE3YIbTaTOB
KaTaJINTHYECKOTO
SKCIIEPUMEHTA

24




KPUTEPUU OHEHUBAHUA PE3YJIBTATOB OBYUYEHMUAA:
NPOMECYMOYHA AMMeCmayus — IK3AMeH

B coomsemcemesuu ¢ banvno-petimuneosoti cucmemoti UI'Y ons nonyuenusi oonycka k
aK3ameny no oucyuniune « Kamanuzy cmyoenmy neobxooumo nabpamo He menee 50 6a1108.

1. OOs3arenbHBIM YCIOBHUEM SIBIISICTCS BBITIOJHEHUE CTYJAEHTOM 6 1abOpaTopHBIX padoT 1Mo
JaHHOW IUCIUIUIMHE, IOAroToBKa M cmada oTderoB 1o JIP. Kaxnas JIP omenmBaeTcs
MakcuMyM Ha 5 GamwtoB. [Ipu BBIMOTHEHUH JTAOOPATOPHBIX PAOOT OIEHWBACTCS TEXHHKA
BBITIOJIHEHHS,  OGOpPMIIEHHE  OTYETOB,  BKJIIOYAIONIEE  pacyeThl  KAaTATMTUUYECKHUX
XapaKTEPUCTUK U (PU3NYECKUX BEIUYHH, NMPEACTaBICHUE TpaduuecKoro Marepuara.

Kpurepuu onenuBanus ordera o JIb cnenyromue:

a) HanucaHa 1ienb JIb u kpatkoe TeopeTudeckoe obocHoBanue (1 0),

0) npuBeAeHbI (GOPMYITBI UIs pacdyeTa U ypaBHEHHS XUMHAYEeCKHX peakiuii (1 0),

B) TPaBUIBHO BBIOJHEH pPAacyeT COOTBETCTBYIOUIMX BEIUYHMH, BBIBEICHBI
pa3MEpHOCTH ATHX BEJIWYHH, MPOBEACHA (MpU HEoOXoauMocTH) rpaduueckas oOpaboTka
pe3yNbTaTOB, CJeJIaH BBIBOJI IO MOJIYYEHHBIM pe3ynbTaram (3 0),

1) ITocie TpexkpaTHOTo BO3BpAILICHHS OTYETA CTYIEHTY OLIEHKA 32 OTYET CHUKACTCS
Ha 1 Gam.

e) IoompurensHo maercs 2 6 3a CBOEBPEMEHHOE M Ka4eCTBEHHOE HAIMCAHHE BCEX
OTYETOB U OTIMYHOE BJIaJICHUE MATEPUAIIOM.

2. Tlpenycmorpeno 4 cobeceqoBaHuUs MO TEOPETHUIECKOMY MaTepHaly B BH/IE KOJUIOKBHYMOB.

Kaxxnast TeMa orieHuBaeTCss MAaKCUMYM Ha S 0aJuioB.

3. Ilpemycmorpeno pemeHue 3afad Ha 9 NMPAKTUYECKUX 3aHATHUSAX. BBIMOTHEHHE TECTOBBIX
NPaKTUYECKHUX 3a/IaHU M0 KaKI0H TeMe OlleHHBaeTcs B 2 Oaa.

4. MakcuManabHOE KOJIM4ecTBO 0ayuioB Ha 3k3amene - 30.

OneHka «OTJITHYHOY:
c(OpMHUPOBAHHBICE M CHUCTEMATH3UPOBAHHBIC 3HAHUS MpeaMeTa, chOpMHUpPOBAHHBIC YMEHHS W
HaBBIKH KOMILUIEKCHOT'O MCIIOJIb30BaHMs TEOPETUYCCKUX OCHOB KaTalln3a, IPUMEHEHUS METOJI0B
U I1oaxXoa10B )IaHHOI\/'I JOUCIHUITIIINHBI HpI/I peIHCHI/II/I y‘-Ie6HI)IX 158 HpaKTI/I‘IeCKI/IX 3a1a4 pa3J'II/IT-IHOFO
ypoBHst cioxkaoctr (86-100 6ayios).

Ouenka «xopoio»:
B LeNOM, c(OpMHUpOBaHHBIE, HO COJAEpKalllue OTJeNIbHbIe MpoOenbl 3HAHUSA IpeaMera
«Karanusy, yMeHue NPUMEHSATh METO/Abl M IMOJAXOJbl U3y4yaeMOH JMCLUUIUIMHBI IPU PELICHUU
y4eOHBIX U MPAKTHUYECKUX 33Ja4 C MUHUMAJIbHBIM KOJUYECTBOM OLIMOOK HENPHHLIUIHUAIBEHOTO
XapakTepa, HAIWYHe HaBBIKOB MPUMEHEHHSI METO/I0B U MOAXO0JI0B N3y4aeMON TUCIMIIMHBI U
pelieHny yuyeOHbIX U mpakTHueckux 3agad (71 - 85 6amios).

O1eHKa «yA0BJIETBOPUTETLHO»:
HECHCTEeMAaTH3UPOBAaHHBIC 3HAHUS MpeaMera «Karamusy, 9acThaHO cOPMUPOBAHHBIE YMEHHS U
HABBIKK TIPUMEHEHHUS METOJOB W TOJXOJ0B M3y4aeMOU TUCIUIUIHHBI MPU PEIICHUH ydeOHBIX
3anad (60-70 6amioB).

O].[eHKa «HEYAOBJETBOPUTEJIABHO»:

(dparMeHTapHOE 3HaHME IMpPEIMETa, OTCYTCTBUE YMEHUH U HABBIKOB NPUMEHEHHsS] METOJOB U
MOJIX0/10B U3y4aeMOM JUCHUIUIMHBI IIPU PeLIeHnH Y4eOHbIX 3a/1au (MeHee 60 Oansios).



Paspaborunkmu:
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IIporpamMma cocrtaBieHa B coorBercTBUM c TpeboBanusimu PI'OC BO u  yuerom
pekomenganuii [IOOIl mo nanpasnenuro moarotopku 04.04.01 — «Xumusa», npoduib:
OyHaMeHTaIbHAS XUMHUSL.

[Iporpamma paccMoTpeHa Ha 3aceanuu Kadeapsl GU3HIECKO U KOJUTOUIHON XUMUH
«10» anpenst 2025 1.

’
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ITpoTtokon Ne 8. W.o. 3aB. kadempoit o ,‘/a (’/67 /J1.B. benbix/

Hacmoswas npocpamma, He Modcem Oblmb 60CNpoU36edena Hu 6 Kakou gopme Oe3
npeosapumenbHo20 NUCbMEHHO20 pazpeulenus Kagheopvl-paspabomuuka npocpammoi.
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