[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[arta nognucanus: 29.06.2023 11:20:50

YHUKanbHbI MPOrpaMMHbIA KIKOY:
3b89716a1076b80b2c167df0f27c09d01782bad4

MIHOBPHAYKU POCCUU
(benepanbHOE TOCYIAPCTBEHHOE OFOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOIOTUYECKHIA HHCTUTYT
(TEXHUYECKHUI YHUBEPCUTET)»

VYTBEPXIAIO
Bpuo mpopekTopa 1o y4eoHoi
¥ METOJMYECKO paboTte

b.B. IlexapeBckuii
«24» mas 2021r.

Pa6Gouas nporpaMmma quCUMILUTHHBI

Kuneruka MmpouecCcoB TEXHOJOTHHN HEOPraHHYECCKHUX BEIIECTB

HanpaBneHI/Ie OoATOTOBKHU

18.03.01 Xumuueckas TEXHOJIOTUS

HanpasneHHocTs porpaMMel OakaiaBprara

«XuMHYecKass TEXHOJIOTusl HECOPraHUIE€CKHUX BEUIECCTB»

Kanuduxamus

bakanasp

dopma o0yueHus

Ounasn

CDaKyaneT XUMHUH BCIICCTB U MaTEPUAJIOB

Kadenpa 0o0Iel XUMHYeCKOH TeXHOJIOTHH 1 KaTaJIn3a

Canxkr-IlerepOypr
2021



JIMCT COI'VTIACOBAHUA

V4eHoe 3BaHuE,
JIOMKHOCTH pa3paboTIYHKa [Moanuce
MHUIUANbI, pamMunus
Accuctent .M. Topnonos

Pabouast mporpamma aucuminHel «KnHETHKa IPOLECCOB TEXHOIOTUH HEOPTaHUYECKUX
BEIIECTB» 00CYyXKAeHa Ha 3aceaannu Kadeapsl OOLe XMMUYECKOH TEXHOIOTUN U KaTaan3a
npoToKoI OT «13» mast 2021 r. Ne 9

3aBenyronuii kKageapoit A.1O. IToctHOB

Ono6peHo y4eOHO-MEeTOANYECKON KOMICCHEH (DakynbTeTa XUMUHU BEIIECTB U MaTePUAIOB
poTokoi oT «20» mas 2021 r. Ne 8

[Ipencenarens C.I'. U30t0Ba
COI''TACOBAHO
PykoBouTeNnb HampaBieHHs TOATOTOBKHU M.B. PyrTo
((XI/IMI/I‘IGCKaSI TCXHOJIOTHA»
Jupextop Oubnuorexu T.H. Crapoctenko

HauanpHUK METOIMYECKOTO OTAEHa

T.W. BornanoBsa
yu4e0HO-METOINYECKOTO YIPABICHUS a

HauannrHuk

C.H. euuncenko
yu4e0HO-METOINYECKOTO YIIPABICHUS A










COJIEP)KAHME

1. HepequL INIAaHUPYEMBIX PE3YJIbTAaTOB O6y‘leHI/Iﬂ IO JUCHHUIIIIMHE, COOTHECCHHBIX C

TUTAHUPYEMBIMH PE3YJIbTaTaMU OCBOCHUS 00PA30BATEIEHOMN MPOTPAMMBL.....c.vviasvieireaeeesieeasieesenens 04
2. MecTo TUCUUIUTMHBI (MOIYJSI) B CTPYKTYpPE 00Pa30BATEIBbHON HPOTPAMMBL........ccvervrereerrenirenss 06
RO 100 0107 (030 0700 01070 505 RTRE T TTRTTT 06
4. COACPIKAHUE JIUCIIHTIIIITHBI «...vveeueveeiuteeestetesstneesssneesstseessseeessbeeessseeeasseeeasseesasseessseessbneeannneesnnneeannnas 07
4.1. Pazaennl JUCIIUATIINHDBL U BUIBI 3AHITHH .....ccvvvvunseeeeeseeesatisssssssesstasssesssssesssssssesssssessssssnns 07
4.2. 3aHATHUS JIEKIIMOHHOTO THTIIA. .. .ee.tveeuteesreesseessreasseessesaseessseasseessesasseessssansesssssessesssnsansessneenseses 07
4.3. 3aHATUS CEMUHAPCKOTO THITA .vveeuvvveesreessressssessssesssssessnsssssssesssssesssssessssesssssesssssesssssessnseesnnes 09
4.3.1. CeMUHAPDI, MPAKTUUCCKUE BAHITHS . veervvenrearreesuneesseessreessesaseessseasseessesasesssessssesssssanseesns 09
4.3.2. JTaOOPATOPHDBIC BAHITHIN «.vevvvveesreesssressssesssssessssessssessssssssssssesssesssssesssssesssssessssessssssssnsees 10
4.4, CaMOCTOSITEIBHAS PADOTA ...eiuveierieieesirieieesiee e ree s et e e e e e e e st e e n e e s e e neesse e e reenne e e neesnneenee e 10
5. IlepeyeHn y4eOHO-METOAMIECKOTO 00SCTICUCHHUS IS CAMOCTOSITEIIBHON pabOThI
OOYYAIOUTUXCS TIO JIACIIATIITHIHEC ... .veerstveessteeetstessseessseessssaesnsneessseeessseeessseesasseesanseesasseesnsneesnsreesnnneens 11
6. @OHJ| OLIEHOYHBIX CPEJCTB IJISl IPOBEACHUS IPOMEKYTOUHOM ATTECTALIUM «...vvvveeereenreeseeeenneens 11
7. IlepeyeHb OCHOBHOM U AOMOJHUTENBHON Y4eOHOM TUTEpaTyphl, HEOOXOTUMOM JJIsl OCBOCHHUS
D107 0030700705 03 CUUURRT TR 11
8. IlepeueHb MEKTPOHHBIX 00PA30BATEIbHBIX PECYPCOB, HEOOXOIUMBIX ISl OCBOCHHUSI
D107 0030700705 03 CUUURRT R 12
9. Meroandeckue ykazaHusi Jisi 00YJarOITUXCs IO OCBOCHUIO TUCIIUTUTHHB ......eevrvveeenireesireesinenns 12
10. Tlepeuenb nHPOPMALIMOHHBIX TEXHOJOTUH, UCIIOIb3YEMBIX ITPU OCYLIECTBICHUN
00pa30BaTEIBHOTO MPOIECCA TTO JTUCIIHATIITITHE ... .vveeeutriesstreesstreessteeessseeessseesssseesssseessssessssseesnssessnsneens 12
10.1. THOOPMALIMOHHBIE TEXHOIIOTHH ... veeuveeereeseessreesneessneessesssneessesssneessesssneessesaseessessnseessnsanseenes 12
10.2. TIPOTPAMMHOE OOCCTIEUECHUE .....vvvvivierisrisieestiasti st sbe e st sb e s s sb e sb e e sn s e b e e n e s nre s 13
10.3. ba3bl 1aHHBIX U MHPOPMAITUOHHBIE CIIPABOUHBIC CHUCTEMBI ... .cvveerrisieiieeresiee e i nnens 13

11. MarepuanbHO-TexHUYECKas 0aza, He0OX0oquMasi ISl OCYILECTBICHHS 00pa30BaTeIbHOTO
TIPOLIECCA TTO JMICIIHTIIIIIHE ... uvveesteeesteeesteeaassaeaaseeeabs e e aabe e e asb e e e e abe e e e s et e aa e e e as e e e kb e e e bb e e e bbb e s e e ann e e 13
12. OcoOeHHOCTH OCBOEHUS AUCHUTUTHHBI MHBAIUAMU U TUIIAMH C OTPaHUYEeHHBIMH
BOBMOKHOCTSIMU 3ITOPOBB ... uvveeutetessteeassseesasseessseeasseessseeasteesasteeessseeeasseesasseeeasseesasseessseesnreesnneens 13

[Tpunoxenns: 1. @OH OLIECHOYHBIX CPEACTB IS TPOBEACHUS IPOMEKYTOUHOMN aTTECTALIUN



1. IlepeyeHb NMJaHMpPYyeMbIX pe3yJIbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYeMbIMH pe3yJbTATAMH OCBOEHMS

o0pa3oBaTe/IbHOM NPOTrPaMMBbI.

B pesynbpraTe s ocBoeHHs 00pa3oBaTeIbHOW HporpamMmbl OakanaBpuara OOY4YaIOIIUICS JOJDKEH OBIAJETh CIEAYIOUIMMU DPE3yJbTaTaMu

06yquH;1 IO AUCHUIIIINHE:

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHIIN U

KOI[ N HAMMCHOBAHUC MHAUKATOpa
JOCTHIXCHHA KOMIICTCHLIMH

[TnaHnupyemble pe3ysIbTaThl 00yUCHHUS
(meckpumnTopsl)

IIK-1 Cnioco0eH miiaHupoBaTh
MEpOTPUSTHSI, HAIlPaBJICHHBIC HA
YIYYIICHUE TEXHOJIOTUICCKUX
noKazareJeii, KauecTBa BbIITyCKaeMOn
TPOIYKIIMH, COKPAIIICHUE MTOTEPb,
CHW)KCHHE OTICPAIlMOHHBIX 3aTpaT MpU
peaM3aIy XuMUKO-
TEXHOJIOTUYECKUX MPOIECCOB

IIK-1.6
OcHOBBI OpMATTEHON XMMHUYECKON KHHETUKH

3HaTh:

— KJIFOYEBBIC MTOHATHS M 3aKOHBI (HOPMATbHON KHHETUKU;
YMmerThb:

— OMpeNeNsITh KMHETHYECKHE XapaKTEPUCTUKH IIPOLIECCOB B
COOTBETCTBUM C YPaBHEHUAMHU (DOPMATbHOM KHHETHKH;
Baanern:

— METOJIaMU ONpPEAENICHNUs KOHCTAHT CKOPOCTH PEaKIUi IO
pGSYJII)TaTaM KHUHCTHUYCCKOI'O BKCHCpI/IMeHTa.

K-1.7
CrexuoMeTpus U XUMHUYECKas KUHETHKa

3HaTh:

— MaTPUYHBIE METOJIbI B XMMHUYECKON KHHETHUKE;

YMmerh:

— OTIPEENSITh TapaMeTPbl CTEXHOMETPUU TPU ONTHMHU3AINU
CUCTEM CIIOKHBIX PEaKIIHii;

Baagers:

— HaBbIKaMH aHAJIM3a MapIIPYTOB CIOKHBIX PEAKIUH.

IIK-1.8
TCOPCTI/I‘leCKI/Ie OCHOBBI
KaTaJIuTHYCCKHUX peaKI_[I/Iﬁ

KHMHCTHUKHU

3HaThb:

— KMHETUYECKUE 3aKOHOMEPHOCTU U MEXaHU3MBbI T'€TEPOre€HHO-
KATaIUTUYECKUX PEaKUMd Ha OJHOPOJHOW M HEOJHOPOIHOU
MOBEPXHOCTH;

YMmerh:

— BBIBOJIUTh YPaBHEHHUS CKOPOCTH KATATMTUYECKON pEaKIUU B
COOTBETCTBUH C €€ MEXaHU3MOM;
Baanern:

— HaBBIKAMM aHAJIM3a YpaBHEHUU
KaTAIUTHYECKUX PEAKIIUH.

CKOpPOCTH T C€TCPOrC€HHO-

MK-1.9

3HaTh:




Kox u HaumenoBanue
KOMIIETEHIIAHN

KOII U HAMMCHOBAHUC MHUKATOPpA
JOCTHIKCHUSA KOMIICTCHIIUN

[Tnanupyemble pe3yabTaTbl 00ydeHUs
(meckpurntopbr)

Kunernka KaTaJIUTHYECKUX peakuuu,
JUMHTUPYIOLLMXCS POLIECCAMHU MACCOIIEPEHOCA

— BIIUSIHUE MAacCOMNepeHoca Ha MPOLECChl, MPOTEKarolue Ha
MMOBEPXHOCTHU KaTaln3aTopa;

YMmeThb:

— ONpeAETATh BIUSHUE BHYTPEHHEH 1 BHeHHeN nuddy3un Ha
AKTUBHOCTH KaTaJIHTH‘IeCKOI;'I CHUCTCMBI,

Baanern:

— HaBBIKAMHM pacyeTra ONTHUMAILHON MOPUCTON CTPYKTYpPHI H
TEOMETPHH KaTaJlu3aTopa.

I1K-1.10
Kunernueckuii aHaJIu3 T'CTCPOICHHBIX
IIpOoLECCOB HA 3CPHC KaTaJIn3aTopa

3HaTh:

— 0COOCHHOCTH ~ KMHETUYECKMX MoJeJel  KaTaJUTUYECKUX
IPOLIECCOB € Y4eTOM BiusHUA Tuddy3un;

Ymersn:

— BBIYMCIIATH 110 JAHHBIM KCIIEPUMEHTA CKOPOCTb MpoIiecca B
YCIIOBHSAX BHYTPEHHEH W BHeIIHeH qudy3nu;

Baanern:
— HaBBIKAMHM KHHETHYECKOTO aHaji3a TMPOIIECCOB Ha 3EpHE
KaTaau3aTopa.

InK-1.11 3HarTn:

Kunernka  HeKaTaMTHYECKMX  IPOLIECCOB | — MEXAHU3MbI U KUHETUKY MPOLIECCOB C yUaCTHEM TBEPOH (asbl;

TE€XHOJOTMM HEOPraHMYEeCKHX BELIECTB C
ydacTueM TBepoi (assl

— KUHETMYECKHE MOJEIM HEKaTaIUTUYECKHX IIPOLIECCOB C
y4JacTueM TBepAoil (asbl;

Ymersn:

—BBIBOAUTb U TIOJb30BaTbCSl YPABHEHMSMHM KHHETUKH
reTepOreHHBIX HEKATAIUTUYECKUX MTPOLIECCOB;

— ONpeAETATh CKOPOCTh Mpoliecca B TBepA0(a3HbIX CHCTEMax
IO ONBITHBIM JJAHHBIM;

Baanern:

—HaBBIKAMHM  aHalIM3a M  MaTeMaTH4YeCKOro  OMMCAHMS
MIPOIIECCOB B TBEPIO(A3HBIX CUCTEMAX;

aHaJM3a  XapaKTEepUCTUK  TBEpAO(A3HBIX
IIPOLIECCOB TEXHOJIOTUN HEOPraHUYECKUX BEILECTB.

— HaBBIKaMH




2. MecTo nucHUILUINHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMBbl.

JlucuuIuinHa OTHOCHUTCS K JUCHMIIMHAM 4acTd, (OpMUPYeMOH y4yaCTHHKaMHU
obpasoBatenbHbix oTHOIIeHUH (B1.B.05), u n3ydaercs Ha 4 xypce B 7 cemecTpe.

B MeroguueckoM 1iaHe JAMCUMIUIMHA ONMPAEeTCs HA DIIEMEHTbl KOMIIETCHIMH,
c(OpMUPOBAaHHBIE TIPU U3y4eHUU AucnuIiuH «MartemaTtnka», «OOmas W HeopraHudyeckas
xuMus», «OOmas xuMmudeckas TexHonorus», «lIpomeccel M anmapaTtbl XHMHYECKOM
TCXHOJIOTUHN Y, «Pusznygeckas XUMUA», ((FGTGPOI‘GHHBIG MpoHeCChbl TCXHOJIOT'MU HECOPTaHUYCCKUX
BEIIECTBY», «TEeXHOJOrusi MaJOTOHHAKHBIX IPOAYKTOB», «HayuHble OCHOBBI KaTaiau3a u
agcopObuumy». IlomyueHHBble B Tpolecce HU3ydeHUs AUCUUIUIMHBI «KWHETHKa MponeccoB
TEXHOJIOTUM HEOPraHMUYECKUX BEILECTB» 3HAHMS, YMEHUS U HaBBIKK MOT'YT ObITh UCIIOJIb30BaHbI
Opd  W3YYEHUH JUCIUIUIMH «TexHonoruss MuHEepanbHbIX ynoOpeHui», «TexHomorus
KaTayin3aropoB», «TexHomorndyeckoe o000OpynOBaHHE», HPU MPOXOKICHUU MPEITUINIOMHON
NPaKTUKH, & TAKXKE ITPH BBITIOJIHEHUH BBIITYCKHOW KBAJTHU(PUKAIIMOHHON pabOTHI.

3. O0beM JUCHHUILIMHBI.

. Bcero,
Bun yucbuoit padoter 3E/akaneM. yacoB

OO0mas Tpy10eMKOCTh THCIIUIITHHbI 10/360

(3aYETHBIX €UHUI/aKaJEMHUYCCKUX YacOB)

KonTakTHasi pa6oTa ¢ npenoaaBarejiem: 180
3aHATHUA JEKIIMOHHOTO THUIIA 72
3aHATHUS] CEMUHAPCKOTO TUTIA, B T.4.: 90

CEeMMHApbl, NMPaKTHUECKUE 3aHATHUA (B T.4. Ha NPAKTUUYECKYIO 18 (6)

IIOJITOTOBKY)

nabopaTopHble paboThI (B T.4. HA MPAKTUYECKYIO MOATOTOBKY) 72 (24)
KypcoBoe npoektupoBanue (KP wmu KII) 18
KCP _

JIpYTrue BUJIbl KOHTAKTHOM pabOThI —

CamocrosiTesbHast padora 144

®dopma Texkymero kourpoJsi (K/p, pedepar, PI'P, acce) -

®opma npome:xxkyTouHoii arrecranuu (KP, KII, 3auer, sx3amen) KP, sx3amen/36




4. Conep:xkanue TUCHUNIHHBI.
4.1. Pa3nenpl TUCHUITUHBI H BU/IBI 3aHITHI.

5 3aHgaTus
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1. | OcHoBHbIe OHATHS HOPMATIBHOI 4 4 — 16 IIK-1 | TIK-1.6
XUMHAYECKON KUHETUKHU
2. | CTeXHOMETpHsI U KHHETHKA, 4 2 — 26 I[IK-1 | TIK-1.7
MapuIpyThl peakuui
3. | KuneTnka KataJInTHYECKUX 28 6 32 52 IIK-1 | IIK-1.8
peaKkIuii Ha OJTHOPOTHOM M
HEOAHOPOJHON ITOBEPXHOCTH
4. | Inbdy3noHHass KHHETHKA 16 2 8 20 IIK-1 | TIK-1.9
KaTAIUTUYECKUX PEaKIIHA I1K-1.10
5. | Ku"etnka HEKaTAIMTUYECKUX 20 4 32 30 IK-1 |I1K-1.11
TeTePOreHHBIX PEaAKIIHA C yI4aCTHEM
TBepJ10# (ha3bl
4.2. 3ausaTHd JEeKIMOHHOI0 THIIA.
No
asrena HaumenosaHnue TeMEbl O0neM, WanoBannonuas
p U KpaTKOe CO/IepKaHUE 3aHATUS aKaJl. 4ackl dbopma
IHACIIATUINHEL
1 OcHOBHBIE TTOHATHS (HOPMaAIbHONH XMMHYECKOH 4 JIB

KHUHETHUKU.

Knaccudukanus KUHETUYECKUX TPOIECCOB B
TEXHOJIOTHH HEOPraHUYECKUX BEILECTB.
OcHoBHblE TOHATHS (HOPMATBHOM XUMHUYECKOU
KHUHETHKHU.

IIpocteie u cnoxsble peakuuu. CKOpOCTh
peakuuu. 3akoH AeicTByromux Macc. KoHcranra
CKOPOCTH peakuuu. 3aKoH AppeHuyca. DHEprus
aKTHBaIINH. [ToBepxHOCTH MOTEHIMAIBHOMN
sHepruu. CBs3p MeXAY KUHETHUECKHMH H
TEPMOJMHAMHYECKUMH TapaMeTpamMu IpOCTOM
00paTUMOi peakluu.

Cnoxnble peakuuu. TUNWUYHBIE KHUHETHYECKUE
KpUBBIE JUIsl OCTEA0BATEIbHBIX U MApAILIEIbHBIX
peaKIui. CornpskeHHbIE pEeaKIuH.
KBasucranuonapHsie peaxkuuu. Ycnosus
KBa3MCTALIMOHAPHOCTH. Teopus cTauMOHapHBIX
peaKuui.




No
pasznena
IUCLUTUINHBI

HanmMmenoBanue TeMbl
U KpaTKOe COJepKaHUE 3aHATUS

O0neM,
aKaJl. 4achl

unoBanuonHas
dhopma

2

CrexuoMeTpus ¥ KUHETHKA, MapIIPYThl PEAKIUN.
CTexrOMETPUIECKOE YHUCIIO U CTEXHOMETPUUECKUE
MaTpuubl. Mapuipyr, CKOPOCTH IO MapLIpyTy.
Yucno HE3aBUCHMBIX MApLIPYTOB  PEAKLIMH.
VYpaBHeHus CTallMOHAPHOCTH TemkuHa.
Jlumutupyromas craaus.

JIB

KuHeTrka  KaTaIUTUYECKMX  peakluil  Ha
OJIHOPOJAHOM ¥ HEOJAHOPOAHON NOBEPXHOCTH.
Kuneruka TOMOTEHHBIX KaTAJIMTUYECKUX
peaknmii. Kunernka obuiero u cnenuduyeckoro
KHCJIOTHO-OCHOBHOI'O KaTaJin3a.

Ob6uactu IIPOTEKAHUS reTepOreHHo-
KATAJIMTUYECKUX PEaKUUi. 3aKOH JEHCTBYIOLIUX
IIOBEPXHOCTEH U €ro orpaHuuyeHus. Pusznueckas
u XUMUYECKas aacopOuus MOJIEKYJL.
AcconarvuBHas (MOJEKyJIsipHasi) agcopOms.
BriBon ypaBHenus JIanrmropa. /lucconumaruBHas
aacopOnus. KonkypeHnrtHas azcopous.
AncopOuuoHHas KUHETHKA JIbuarmiopa —
XuHIIeNnbByAa [ HPOCTBIX U CIOXKHBIX
KAaTaJIUTUYECKUX  PEaKIUil  Ha  UACAIBHOU
nosepxHoctu. Mexanusm Wnu — Puania.
KuHetnka Ha HEOIHOPOJHOM IOBEPXHOCTH.
OHepreruyeckasi HEOJAHOPOJHOCTh MOBEPXHOCTH
U B3aMMHOE BIIMSHHME a/ICOPOUPOBAHHBIX YACTHUILI.
W3otepmbl  aacopOuMM Ha  HEOJHOPOJHOM
noBepxHocTtu. Jlorapupmuueckass — uzoTepma
Temkunna. Ilogxoasl K BBIBOAY KHHETHYECKHX
YPaBHEHU HAa HEOJAHOPOIHOH ITOBEPXHOCTH.
VYuer B3aMMOACUCTBUSA PEAKIUOHHOW CpeIbl C
karanu3zatopoM.  KuHetmka  peakumii  Ha
KaTajan3aTopax ¢ M3MEHSIOUIEICs] aKTUBHOCTHIO.
KuHernka B ycinoBUSX OTPaBIEHUS OBEPXHOCTH
KaTaJIn3aToOpOB.

Mexanu3mMbl M KMHETMYECKHE  YPaBHEHUSA
OCHOBHBIX  MPOMBIIUIEHHBIX  KaTaIUTHYECKHX
peakumii THB. Cunres ammmaka. Ilaposas
KOHBepcusl MeTaHa. OKUCIIEHHE U BOCCTaHOBJICHUE
okcuaa yriepopa. Oxucnenue ammuaka. CHHTE3
kapOamua. Oxucienne SO; B SOs.

28

JIB

I[I/Id)d)VSI/IOHHaSI KHHETHKA KaTaJIMTHYCCKHUX

peakiui.

Buyrpennss T dy3us. D¢ dexTuBHBINH
koa(urmeHT muddy3um. O6nactpb
KHYJICEHOBCKOM auddy3un B mopuctoit cpene.
CreneHb HCTOJIb30BaHUS BHYTpPEHHEU

MOBEPXHOCTU. YpaBHeHue Tune — 3enbaoBuya.
3aBUCHUMOCTH OOJIACTH NPOTEKAHUsl PEaKluu OT

16

JIB




No
pasznena
IUCLUTUINHBI

HanmMmenoBanue TeMbl
U KpaTKOe COJepKaHUE 3aHATUS

O0neM,
aKaJl. 4achl

unoBanuonHas
dhopma

napamerpa Tune. Biusiaue npoieccoB mepeHoca
Ha u30uparenbHOCTh peakuud. OnTuManbHas
MOPHUCTAsi CTPYKTYypa KaTalln3aropa.

Kunertuka reTeporeHHO-KaTaJIuTHYECKUX
MPOIIECCOB BO BHEMIHEAN(PPY3UOHHON 00JIaCTH.
Kpurepun mnomobus. Kpurepuit Peitnonbca.
Bnusiaue OCHOBHBIX TEXHOJIOTHYECKUX
napaMeTpoB Ha o0JacTh MPOTEKaHUs IMpoliecca.
Kunerunka BOKHENIINX MPOMBIIUIEHHBIX
npoleccoB Bo BHeMHeu(y3noHHoH 001acT.

KuneTnka HEKATAIUTUYECKUX  TETEPOTCHHBIX
peakIui ¢ yyactueM TBep1oi (assl.

MexaHn3mM M KHHETHKA pEeakUuil TBEpAOE —
*kuakoe. CKOpOCTh pacTBOPEHUsI U THApPATaLUU.
Kunetnka xpucrajumsauud U3 pPacTBOPOB U
pacmiaBoB. Kunetuka oOpa3zoBaHUsI 3apoJibIlIeit
KPHUCTAJUIOB M pOCTa KpUCTALIOB. BunusHue
muddy3un. CKopocTs GUIbTPAIIUH CYCIICH3UH.
KuneTnka TOonoXMMHUYECKUX peakiuuil. Mexanusm
U KHHETHKA peakluu TBEpIOE TeJo — ras.
Bmustaue npomeccoB  muddysun. Kuneruka
BOCCTAaHOBJIEHUSI OKCHUJIOB, OKUCJICHHUS] METAJIOB.
Kunetnka m MexaHU3M pa3liOKEHHUS TBEPABIX
BEILECTB: PEAKIMU AETUpaTAllIU THIPOKCUIOB U
pa3nokeHus: cojied. MexaHu3sM © KHHETHKA
TBepA0(a3HOro  B3aUMOAEWUCTBUS  TBEPAOE —
TBEpJOE IIPU CHHTE3€ CIOXHBIX OKCHJIOB B
mpolieccax TMPUTOTOBJIEHUS KaTajau3aTopoB U
BBICOKOTEMIIEPATYPHOU KEPAMHUKH.
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4.3. 3aHATHS CEMUHAPCKOI0 THIA.
4.3.1. CeMuHapbl, NPAKTHYECKHE 3aHATHS.

No
paszena
TIUCIIATUTHHBI

OO0newm,
aKaJl. 4achl

HaunmenoBanue TeMbl

H KPAaTKOC COJACPIKAHNUC 3aHATUA
BCETO

B TOM YHCJIE Ha
MPAKTHYECKYIO
MOJIrOTOBKY™

MNu"oBannonHas
dopma

Pemienue 4

KHMHCTHKC

3ajady = o  (opmanbHOM

KtCwm

OcBoeHre MeTOI0B JIMHEWHOU anreOpsl
MpU TOCTPOEHUU CTEXHUOMETPUUYECKUX
MaTPUIl XUMUYECKUX PEAKITUi

KtCwm

Pemenue 3a7a4 o
KaTaJIUTUYECKUX PEaKIil

KHHCTHUKC

KtCwMm

Pacuer OCHOBHBIX
TP PYy3MOHHON KHHETUKU

napaMeTpoB

KTCM™m

Pemenue 3a7ga4 o
TOIMTOXUMHUYECKUX PEAKIIUI

KHHETHKC

KTCM™m




4.3.2. JlabopaTOpHbIe 3aHSITHS.

O0neM,
Ne aKaJ. 4achl
HaumenoBanue Temsl WunoBarronHas
paznena B TOM YHUCJIC Ha
U KPaTKOE COJIepKaHHUEe 3aHATH dopma
JCITUTIAHBI BCEro | MPaKTUYECKYIO
MOJITOTOBKY™
3 HccnenoBanne  KWHETUKH — peaKIUU 8 2 KtC™m
okucnenus CO
3 HccnenoBanne  KWHETUKH  peaKIUU 8 2 KtC™m
OKHCJICHHS TMOKCUIA CePBI
3 HccreoBanre  KMHETHKH — peakiuu| 8 2 KtCm
MapoBOIl KOHBEPCUU METAaHA
3 HccreoBanne  KMHETHKH — peakiuu| 8 2 KtCm
JETUIPUPOBAHUS STUIIOEH3051a
4 HccnenoBanre KMHETHKH Mporecca Ha| 8 4 KtCw™m
KaTajau3aTopax ¢ pa3IMyHOW MOPUCTOM
CTPYKTYpOU
5 HccnenoBanre KHHETHKW — Tporeccal 8 4 KtCm
pas3noKeHus! THAPOKCH]IOB
5 HccnenoBanre KHHETHKH — Iporeccal 8 4 KtCwm
pa3nokeHus: KapOoHATOB
5 HccnenoBanre KHHETHKH — Tporeccal 8 2 KtCwm
pacTBOpPEHHS coei
5 HccnenoBanre KHHETHKH — Tporeccal 8 2 KtCwm
BOCCTAHOBJICHHS] OKCHJIOB
4.4. CamocrosiTeJbHAs padora.
Ne paznena [Tepeuens BOMPOCOB ISt O6newm, dopma
JUCITUTLIAHBI CaMOCTOSITENILHOTO M3yUeHUs aKaj. 4achl KOHTPOJIS
1 Pemenne nuddepeHnmanbHbIX  ypaBHEHUN Ui 16 IIpoBepka
KHHETUKH  HEOOpaTHMMBIX  PEakIuil  IMepBoOro, pelIeHus
BTOPOTO ¥ N-TO MOPSIIKOB
2 CocraBneHue CTEXHOMETPUUYECKUX MaTpHuIl 10 ITpoBepka
TUTIOBBIX XUMHUYECKUX PEaKITHil penieHus
2 AHanM3  CTEXMOMETPUYECKMX  MaTpull Ul 16 3amuTa oT4éTa
MOJENBHBIX peakumil. [Toaroroska otu€ra
3 OdopmiieHre OTIETOB TIO JTAOOPATOPHBIM padoTam, 16 3amuTa padboT
MOJITOTOBKA K 3alIUTE TaOOPaTOPHBIX paboT
3 Kunernka peakuuii TeTepOreHHOro KaTaiu3a C 36 [TuceMeHHBIN
Y4EeTOM BO3JICHCTBUSI PEAKIMOHHON Cpeapl Ha OTpoc
COCTOSHUE KaTanu3aropa. DH3UKO-XUMUYECKUE
MeTonsl IN SitU TpH H3yYeHHH KUHETUKU W
MEXaHH3Ma reTePOTeHHO-KAaTATUTHIECKIX PEaKIIHi
4 Teopun momoOust. Yuer BIMSHUS MEpEeHoca Tervia B 20 [TucbMeHHBIIH
TG PY3MOHHON KHUHETHKE OIpoc
5 Odopmienue oTu€ToB 1O JTA00PATOPHBIM paboTaM, 16 3ammura padbot
MOJITOTOBKA K 3aIIUTE JA0OPATOPHBIX paboT
5 MexaHu3Mbl ~ TETEPOTEHHOTO  B3aUMOJCHCTBUSI. 14 [TuceMeHHBIH
CoBpeMEHHBIE METOJbl HW3YYCHHUS KHUHETHKH W oTpoc
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No paznena [Tepeuens BOIpOCOB 115t O06newm, ®dopma
JUCHUITIINHBI CaMOCTOATCIIBHOI'O NU3YYCHUA aKaz. 4yachbl KOHTPOJIA

MEXaHu3Ma TOIIOXUMHNYECCKHUX peaKI_II/Iﬁ

5. llepeyeHb y4eOHO-METOAMYECKOT0 00ecredeHus JAJIsi CAaMOCTOATEIbHON PadoThI
o0yyarommxcs Mo JUCHHUIIHHE.

Metoanyeckue yKazaHus Al 00ydaroIuXxcs 10 OpraHu3aluyd CaMOCTOATEIbHOM paboThI
N0 JWCLUMIUIMHE, BKIIOYas IEpPEUYeHb TEeM CaMOCTOSTENbHON paboThl, (QOpPMBI TEKYILEro
KOHTPOJISI TIO0 JIUCUUIUIMHE U TPeOOBaHUSA K HUX BBINOJIHEHHUIO, Pa3MEIEHbl B AJIEKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTEIbHOM cpene CII6I'TU(TY) Ha caiire:
http://media.technolog.edu.ru

6. @OH/1 OLIEHOYHBIX CPEACTB /1JIsl IPOBeIeHHs MPOMEKYTOYHOMH aTTecCTALMM.

IIpomexxyTouHast arrecrauus IO AUCHUIUIMHE HOpoBoauTcs B (opme sk3ameHa (7
CEMECTp) U 3aIIUThI KypcoBOM paboThl (7 cemectTp).

OK3aMeH IpelycMaTpuBaeT BBIOOPOUYHYIO IIPOBEPKY OCBOEHHUS NPEAYCMOTPEHHBIX
3JIEMEHTOB KOMIIETEHLUH U KOMIUIEKTYETCSI TEOPETUYECKUMHU BOIIPOCAMH ISl IPOBEPKU 3HAHU.

IIpu cnade sk3ameHa oOydaroUMiics MOMydaeT JBa BONPOCAa W3 IEpedHs BOIPOCOB
(BpeMsi OATOTOBKU K YCTHOMY OTBETY — 45 MUHYT).

[Tpumep BapuaHTa BOIPOCOB Ha SK3aMEHE:

Bapuant Ne 1
1. Knaccudukanus KWHETHYECKHX MPOIIECCOB B TEXHOJIOTUN HEOPTaHUIECKHUX BEIIECTB.
2. AncopOunonHas kuHeTuka JI3Hrmropa — XuHIIENbBYAa JUIsl HPOCTBIX U CIOXHBIX
KaTaJIUTUYECKUX PEAKLUN Ha U1€aTbHON TOBEPXHOCTH.

cDOH,I[ OLICHOYHLIX CPCACTB 110 JUCHUIIJIMHE ITPEACTABIICH B HpI/IJ'IO)KeHI/II/I Ne 1.

PG3YJIBT3TI)I OCBOCHUA JUCHUINIIMHBI CUHUTAIOTCA JOOCTUTHYTBIMH, CCJIW JId BCEX
9JICEMCHTOB KOMHGTGHHI/Iﬁ JOCTUTHYT HOpOFOBBIfI YPOBCHb OCBOCHHUSA KOMIICTCHIHWHW Ha JAHHOM
9TallC — OLICHKAa «YJOBJICTBOPUTCIIBHO).

7. TlepeyeHb OCHOBHOI M JOMOJHHUTEILHOH y4eOHOMH JHTEPATypbl, HEOOXOAUMOI
JJIS1 OCBOCHMS JMCUMIIUHBI.
a) neyaTHbIe U3TAHMS
1. [TaxomoB, H.A. Kypc nexuuii mo KMHETHKE MPOLECCOB TEXHOJOIMH HEOPraHWYECKUX
BemlecTB: yuebHoe nocodue / H.A. ITaxomos, A.C. I'puropses, .M. Topaonos; MunuctepcTBO
oOpazoBanusi u Hayku Poccuiickoit ®enepauun, Cankr-IletepOyprckuii rocynapcTBeHHBIN
TEXHOJIOTUYECKUH MHCTUTYT (TexHMuYeckuil yHuBepcuteT). Kadenpa oOmel XumMuueckoi
TexHojoruu u karamusa. — Cankt-ITerepoypr: CITIGI TU(TVY), 2020. — 93 c.
2. Yopxennopd, . CoBpemeHHbIi kaTanu3 u xumuueckas kuaeruka / . Hopkennopd, X.

HalimantcBenpaiit; nepeon ¢ anrimiickoro B.M. Ponayruna. — Jlonronpyansiii: MaTEmIeKT,
2010. — 501 c. — ISBN 978-5-91559-044-0

0) 1eKTPOHHBbIE y4eOHbIC U3JAHUSA

3. bynmanos, B.B. Xumnueckas kuHeTHKa: Y4ueOHOE ocoOWe JUIsi BY30B IO HANPaBJICHUSIM
HOJATrOTOBKH «XHMMHYecKasi TEXHOJIOTu», «bruorexnonorusy», « 9Hepro- u pecypcocoeperaromime
MIPOIIECCHl B XMMHUYECKON TEXHOJOTUH, HePTeXuMun U Onotexnosiorun» / B.B. Bynanos, T.H.
Jlomosa, B.B. Priokun. — Cankr-IlerepOypr [u np.]: Jlanb, 2021. — 288 c. — (YueOnuku s
By30B. CrnemnmanbHas muteparypa). — ISBN 978-5-8114-1542-7 // Jlanb: >10eKTpOHHO-
oubmmoteunas cuctema. — URL: https://e.lanbook.com (nara oopamenus: 01.04.2021). — Pexum
JOCTyTA: 1O TMOJIMHUCKE.

4. WnbuH, A.A. BBeneHune B XMMHUYECKYI0 KHMHETHKY: METOIMYECKHEe ykazaHus / A.A.
Wneun, B.H. Hapae, E.H. CmupnoBa; MuHucrepctBo oOpazoBaHus W Hayku Poccuiickoi
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http://media.technolog.edu.ru/

Oeneparun,  Cankr-lIlerepOyprckuif  TOCYAapCTBEHHBIM — TEXHOJOTMYECKHMH ~ MHCTUTYT

(texunueckuii  yHmBepcuteT). Kadenpa dusmueckoir xummm. —  Cankt-IletepOypr:
CIIGI'TU(TY), 2015. — 34 <c¢. [/ CIIOI'TU. Dnektponnas Oubmumoreka. — URL:
https://technolog.bibliotech.ru (mara oOpamenus: 01.04.2021). — Pexwum gocrtyma: s

3apeTUCTPUPOBAHHBIX MOJIH30BATEIICH.

5. IlaxomoB, H.A. Kypc neknuii mo KMHETHKE MPOIECCOB TEXHOJOTHM HEOPTaHHMYECKHX
BemiecTB: yuebnoe nocodue / H.A. Ilaxomos, A.C. I'puropses, .M. Topnonos; MuHHCTEpCTBO
obpazoBanusi u Hayku Poccuiickoit ®eneparnuu, Cankrt-IlerepOyprckuii rocymnapCcTBEHHBIN
TEXHOJIOTUYECKUH MHCTHTYT (TeXHMUYecKHid yHuBepcuteT). Kadenpa oOmel XuMHUeCKOM
texHosoru U karamusa. — Cankt-IlerepOypr: CIIGI'TU(TY), 2020. — 93 c¢. // CIIOI'TU.
Onekrponnas Oubnmmoreka. — URL: https://technolog.bibliotech.ru (mara oOpamenus:
01.04.2021). — Pexxum qocTyIa: s 3aperuCTPUPOBAHHBIX MTOJIb30BATENCH.

8. IlepeyeHb JJEKTPOHHBIX 00pPa30BATEIbHBIX PeCypcoB, HEOOXOAMMBIX IJIsl
O0CBOEHHSA JHCIUIINHBI.

VYueOnsiii mian, PI1/] u yueOHO-MeTomMYeckue MaTepuaibl: hitp://media.technolog.edu.ru;

DNEKTPOHHO-OMOIMOTEYHBIC CUCTEMBI:

— «DNeKTPOHHBIN YnTaNbHbBIN 3a1 — buoimoTex» https://technolog.bibliotech.ru/;

— 9BC «JIanpy» https://e.lanbook.com/books/.

9. MeToauyeckue yKkazaHus 1Jisl 00y4alOmMXcs N0 OCBOEHUIO AU CHUIIUHBI.

Bce Buabl 3ansTHii no qucuuiuiiie «KuHeTHKa npoueccoB TEXHOJIOTUU HEOPraHUYECKHX
BEIIIECTB» MPOBOJISATCS B COOTBETCTBUU C TpeOoBanusmu cieayromux CTII:

CTII CII6I'TU 040-02. KC VKIB. Bunel yuebnbix 3anstuil. Jlekuus. OOmue
TpeOOBaHUS;

CTO CIIGI'TU 018-2014. KC VYK/IB. Buasl y4eOHbIx 3aHATHil. CeMHHapBl H
npakTHdeckue 3ansaTus. O0mue TpeboBaHMs K OpraHu3aluy U IPOBEICHHUIO.

CTII CII6I'TU 048-2009. KC YK/IB. Bunel y4eOHbIx 3ansaTH. CamocTosTeNbHas
iaHupyemMas padota cryneHToB. O0mue TpeOOBaHUS K OpraHU3allK U IPOBEJICHHUIO.

CTO CIIoI'TH 020-2011. KC YK/IB. Buab! yueGHbIX 3anaTuil. JJabopaTopHble 3aHATHS.
OO6mune TpeOoBaHUS K OPraHU3alliU U TTPOBEACHHUIO.

CTO CIII'TU(TY) 044-2012. KC YK/IB. Buzs! yuebnbIx 3anstuil. KypcoBoii mpoexT.
KypcoBas padora. O6mue TpedoBanusl.

CTII CIIoI'TH 016-2015. KC YK/IB. ITopsinok mpoBeAeHUs 3a4€TOB U HK3aMEHOB.

[TmanupoBaHre BpeMeHH, HEOOXOIMMOTO Ha W3Y4YCHHE NAaHHOW JUCIUTUIMHBI, JTydlle
BCETr0 OCYILECTBIISITh Ha BECh CEMECTp, MPEeIycMaTpUBas NMPH 3TOM DPETYJISIPHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMH MPABWIBHOW OpraHM3aluu y4eOHOro Iporecca Ui CTYACHTOB
SIBIISTFOTCSL:

— IJIJAHOBOCTh B OpraHu3alnuu yuyeOHoi padoThl;

— CephE3HOE OTHONICHNE K H3YyYCHUIO MaTepHaa,

— MOCTOSTHHBII CAMOKOHTPOJTb.

Ha 3aHsTHS CTYACHT TOJDKEH NIPUXOUTh, IMEsI 3HAHUS 110 YK€ U3ydeHHOMY MaTepHaiy.

10. Ilepeyens HHGOPMALMOHHBIX TEXHOJIOIHI, HCIIOJIb3yeMbIX IIPH OCYLIECTBJICHUH
00pa3oBaTeIbHOIO Mpolecca o JMCHHILIMHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.

B ydeOHOM mporiecce 1O JaHHOW JIUCHUIUIMHE TIPEIYCMOTPEHO HCIOJIb30BaHUE
UH(POPMALIMOHHBIX TEXHOJIOTUH:

— YTEHUE JIEKIUWA C UCTI0JIb30BAHUEM CJIAWI-TIPE3EHTALIHM;

— B3aMMOJICHUCTBUE ¢ 00YYAIOIUMHUCS ITOCPEACTBOM JIEKTPOHHON MOYTHI.
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
https://e.lanbook.com/books/

10.2. IIporpamMHoOe obecnieyeHue.
[TakeTsl MpUKIAIHBIX PpOrpamMm cranaaptaoro Hadopa (LibreOffice, MathCAD).

10.3. ba3bl JaHHBIX U HHGOPMALIMOHHbIE CTIPABOYHbIE CHCTEMBI.
— CIIPaBOYHO-IIOUCKOBAasd CUCTCMaA «KOHCYJ'IBTEIHT-HJ’IIOC»;
— 0asa manHbIx Reaxys https://www.reaxys.com

11. MarepuajibHO-TeXHMYecKasi 0a3a, HeoOXoauMMasi [Jil  OCYLIECTBJIEHUS
00pa3oBaTeJILHOIO NMPoIecca Mo JUCHHUILIHHE.

Kadenpa OOmel XuMHUYECKON TEXHOJOTMM W Karajau3a OCHAllleHa HEOoOXOIUMBIM
Hay4HO-UCCIICIOBATEILCKUM  000pPYJIOBAaHUEM, HW3MEPHUTEIBHBIMA W BBIYMCIHMTEIbHBIMU
KOMIUIGKCAMH H JIPYTHM MAaTepPHAIbHO-TEXHUYECKUM O0ECIeueHuEM, HEOOXOAMMBIM st
MOJIHOIIEHHOTO JIA00PaTOPHBIX PadOT, CYIIECTBYET BOZMOKHOCTh UCTIOJIB30BaHUS 000PYIOBAHUS
[leaTpoB komiekTuBHOro moinb3oBanus CIIGITU(TY) wu JlaGopaTopuu KaTaauTHYCCKUX
texHosoruii. Kommnerotepsl kadenpsl u aynutopuit Ne 205, 209, 210 coeanHeHbI B JIOKaIbHYIO
BBIUMCIIUTEIFHYIO CEeTh C BBIXOJOM B VHTEpHET uepe3 cepBep, MOJKIIOUEHHBIM K CETH
WHCTHUTYTA.

12. Oco0eHHOCTH OCBOECHHS [JHCOHILIMHBI HWHBAIWIAMH ¥ JIHOAMH C
OrpaHUYCHHBIMHM BO3MOKHOCTAMMU 310POBbSI.

JUis WHBaNMIOB Y JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTAMH Yy4YeOHBIE MpOLIecC
OCYIIECTBIISIETCS B CcOOTBeTCTBHM C [lojokeHWeM 00 opraHw3anuy y4eOHOro Iporecca Juist
oOydeHHs WHBAJIUIOB U JIHUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSAMHU 310poBbs CIIGI TU(TY),
YTBEPKACHHBIM PEKTOPOM 28.08.2014.
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[Tpunoxenue No 1
K pabodeii mporpamMme JUCITUTLIAHBI

DoHJ OLIEHOYHBIX Cpeacrs

JJIs1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTeCTAMHU MO JUCIUIINHE
«KuHeTHKa MPOIEeCcCOB TEXHOJIOTMH HEOPTaAaHUYECKUX BeleCTB)

1. IlepevyeHb KOMNETEHI U ¥ 3TANIOB UX (POPMUPOBAHUS.

Hunexc Otan
Conepxanue
KOMITETCHIIH dbopMupoBaHUS
IK-1 Cnoco0eH mIaHUPOBaTh MEPONIPUATHSI, HANIPABJICHHbIEC IIPOMEXKYTOUYHBIN

Ha yJjaydyuaieHue TEXHOJOIHICCKHUX l'lOKa3aTeJ'lel71,
KayeCcTBa BLIIIyCKaeMOﬁ NpoAyKIMH, COKpaleHue
moTepb, CHHMKCHHE ONmepauoOHHBIX 3aTpart nmpu
peajin3aliii XUMHKO-TEXHOJOIHYE€CKHUX MPOoHeCCoOB
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2. IToxa3zaTenn u KPUTEPUHA OLICHUBAHUA KOMIIeTEHIINIi Ha PA3JTHYHBIX 3Talax ux q)OpMI/IPOBaHI/Iﬂ, IIKaJIa OCHUBaAHUA.

Kon u HaumeHoBaHue TToxazarenu Kpurepuit YpoBHU CHOPMHUPOBAHHOCTH
HHIMKAaTOpa cOopMHPOBAaHHOCTH OLICHUBAaHUS (ommcaHme BBIpaXKEHHOCTH JJECKPHIITOPOB)
JOCTHKEHHUS (meckpuITOpHI) «YJIOBJICTBOPHUTEIHEHOY «XOPpOIIO» «OTIIMYHO»
KOMIIETEHLIUU (moporoBblif) (cpenumii) (BBICOKHIA)
IIK-1.6 3Haer KrouYeBbIe MOHATHA U | Bompocks! k sk3ameny | I[lepeuncnsier ocHoBHble | BocmpousBoaut 3HaeT CyIHOCTh OCHOBHBIX

OcHOBBI pOpMaTBHOM
XMUMUYECKON KHHETHKH

3aKOHBI (POpMaTTbHON
KUHETHUKU

Ne 1-8, BBITTOTHEHHE
KypCOBO# paboThI

TOHATHS 1
3aKOHOMEPHOCTHU
(hopMarbHON KUHETHKH

ONpEAEIICHUS MTOHATUN
(hopMabHON KHHETHKH

3aKOHOB (h)OpMaTIbHOMN
XUMHUYECKO KHHETHKH

Ymeer onpenenars
KUHETHYECKHE
XapaKTEPUCTHKHU IIPOLIECCOB B
COOTBETCTBUH C 3aKOHAMH
(hopMaTbHON KUHETUKU

Bompocsl k 3k3ameny
Ne 1-8, BeIIIOJIHEHHE
KypCOBOi1 paboThI

Hcnons3yeT 3aKkoH
JEUCTBYIOLIUX MACC JIst
ONpeAeNeHNs BUa
YPaBHEHUS CKOPOCTH
€IMHUYHOW peaKiun

KoppekTHo nprumMeHnser
3aKOH JICHCTBYIOIIUX Macc
TUTS IOCTPOEHUS
YpaBHEHUI CKOPOCTH AJIS
KOMITIOHEHTOB CJIOKHBIX
peaxkuui

CaMOCTOATENBHO
COCTaBIISIET

mud dhepeHnranbpHbIe
YpaBHEHUS KHHETHKH 110
U3BECTHOU CTEXUOMETPUH
CHUCTEMBI pEeaKIMi

Baaneer metogamu
OTIpEJICIICHIS] KOHCTAHT
CKOPOCTHU peaxkuuii 1o
pe3yiabTaTaM KHHETUYECKOrO
SKCHEPUMEHTA

Bormpocs! k ax3ameny
Ne 1-8, BeITTONTHEHHE
KypCOBO# pabOThI

Brruncinser suepruro
aKTUBALUU U
MPEIIKCIIOHEHTY
PEeaKLUU 10 3HAYCHUSIM
KOHCTAaHT B JIByX TOUYKax

Ormnpeaenser KHHETHUECKHE
napaMeTpbl peakiiuu 1o
OIIBITHBIM JaHHBIM
METOIOM HaMMEHBIITNX
KBaJ[paTOB

CTaTHCTHYECKH
o0OpabaThIBaeT U
aHAJIM3UPYET
IKCIIEPUMEHTAITLHBIE
KHHETHYECKHUE JaHHbIE

K-1.7
CrexuomeTpus u
XMMUYECKasi KHHETHUKA

3Haer MAaTpHU4HbIC METOABI B
XHMHYECKON KHHETHKE

Bormpocs! k sx3aMeHy
Ne 9-13,
BBITIOJTHEHHE
KypCcOBOi paboThI

3HaeT NOHITHS
JTUHEWHOH anreOphl,
MIPUMEHSIOIUECS B
XUMHUYECKON KUHETHUKE

3HaeT CyIHOCTh U
MOHMMAET I1eJTh
MPUMEHEHHS ammapara
MaTpUuYHbIX METOIOB B
(hopMabHON KUHETHKE

Ycneuno Gopmynupyer
npasmio ['nb6ca
IPUMEHHUTEIIEHO K
CTEXHOMETPHH CIIOKHBIX
peaxkuuii

YMeer onpeaensith
rnapameTpsl CTEXUOMETPUNA
[IpU ONITUMU3AIUN CUCTEM
CJIOKHBIX peaKuui

Bormpocs! k 3k3ameny
Ne 9-13,
BBITIOJTHEHHE
KypCOBO#1 paboThI

C ommbKkamMu CTPOUT
CTEXHOMETPUIECKYIO
MaTpHULly JaHHON
CUCTEMBI peakLuu

VYcenemno nonb3yercst
3aKOHAaMU COXpaHEHUS MPU
MTOCTPOEHNUH MaTPUYHBIX
YpaBHEHUH KHUHETHKHU

CaMOCTOSTEIILHO
BBIYUCIIACT paHr
CTEXHOMETPUIECKOH
MaTPHUIbI CUCTEMBI

Baaneer HaBblkamMu aHaM3a
MapIIPYTOB CIOKHBIX
peakuuit

Bonpocs! k sx3aMeny
Ne 9-13,
BBITIOJTHEHHE
KypCOBOii pabOTHI

CocraBiseT CXeMbI
MapIIpyTOB CIOKHBIX
peaxiuii ¢ GalaHCOBBIMHU
OITNOKaMH

VcnemHo cocraBiseT
CXEMBI MapIIPyTOB
peaxiuii B CIOMKHBIX
CHCTEMAX

ComnocrasisieT pa3IuyHbIe
MapHIpyThl peaKIui U
JeNlaeT BBIBOJBI 00 MX
a7IeKBaTHOCTHU

IK-1.8

3HaeT KMHETUUECKUE

Bormpocs! k 3k3ameny

[Tepeuuncinsger OCHOBHbIE

VYcernenso o0ObsACHIET

3HaeT OPUEHTUPOBOYHYIO
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Teopernueckue 3aKOHOMEPHOCTH 1 Ne 14-26, 41, 3aKOHOMEPHOCTH H (PM3UKO-XUMHUIECKYIO B3aMMOCBSI3b MEXITY
OCHOBBI KHHETHKH MEXaHU3MbI T€TEPOreHHO- BBINOJIHCHHE OrpaHUYEHUS CYLIHOCTb 3aKOHa Pas3InYHBIMU CBOMCTBaMHU
KaTaINTHYECKUX KaTAIMTUYECKUX Peakii Ha | KypcoBOW paOOTHI a7coOpOLIMOHHON JIEHCTBYIOLIUX KaTajau3aTopoB
peaxuit OJTHOPOAHOM U KUHETHKH MOBEPXHOCTEH U IPYyTruX
HEOJITHOPOTHOM 3aKOHOB aJICOPOLIMOHHON
MOBEPXHOCTH KUHETHKH
YmMeeT BHIBOAUTH Bomnpocs k 3x3ameny | BeiBogut ypaBHeHUs YcneurHo npuMeHsieT Te CaMoCTOSATENFHO BBIBOIUT
YpaBHEHUS CKOPOCTH Ne 14-26, 41, CKOPOCTH aJICOPOITHH IS | WITH MHBIC TTPUOIIKEHHUS ypaBHEHHUE CKOPOCTH
KAaTaJINTHYECKON Peakyy B | BBIIIOJIHEHHUE MIPOCTEHINNX CIIyyacs aJICOPOLIMOHHOM KNHETHKH reTeporeHHo-
COOTBETCTBHH C €€ KypCOBOi1 paboThI JUIS yIPOUICHUS] YPAaBHEHUN | KaTAIUTUYECKON peakuu
MEXaHU3MOM CKOpPOCTH 10 U3BECTHOMY MEXaHU3MY
Baapgeer HaBpikamu aHanu3a | Bompocsl k sk3ameny | Beruucnsier 3HaueHust Onpenensier HabMOMaeMble | YCIIEITHO OOBSICHIET
ypaBHEHUI CKOPOCTH Ne 14-26, 41, CKOPOCTH rapaMmeTphl peakluy U3 nperoaraeMble
reTepOreHHO- BBITIOJIHEHHE KaTaJIMTHYECKON YpaBHEHUsI €e CKOPOCTH 0COOCHHOCTH MEXaHH3Ma
KaTaJIMTUUECKUX PEeaKui KypcOBO# paboThI peaKiuy 1o TaHHOMY peaxkiuu u3 ee
YpaBHEHHIO KUHETHYECKOTO YpaBHEHUSI
K-1.9 3HaeT BIUSHUC Bonpocs! k 5k3aMeHy | 3HaeT OCHOBHBIE YcnemHo hopmynupyet 3HaeT B3aUMOCBA3b MEXKIY
Kunernka MaccoriepeHoca Ha mporecch, | Ne 27-29, 41, 3aKOHOMEPHOCTH KITFOUEeBBIE TTApaMETPHI, rapaMeTpamu
KaTaINTHYECKUX MPOTEKAIOIIHE HA BBINOJIHEHHE MaccolepeHoca B XapakTepu3yIoLIHe MaccoIepeHoca B X0/1e
peaxiui, MOBEPXHOCTH KaTaau3aTopa KypcoBOii paboThI MIOPHCTOM TeJie MEPEHOC MACChl B X0/I€ KaTaJIMTHYECKOH peakunu
JTUMUATHPYIOIIXCS KaTAIUTHYECKON peaKIun
IponeccamMu Ymeer omnpenensaTs BIusHIE | Bompock! k sk3aMeHy | YMeeT IpuMeEHSTh YcnemHo onpezenser CamMocTosATENbHO
MaccomnepeHoca BHYTpEHHEW 1 BHEIIHEN Ne 27-29, 41, KpUTEPUU BIHUSHUSA CTETNEeHb UCIIOIBb30BAHU dbopmynupyer
1 Qy3nuu Ha aKTUBHOCTb BBIMOJIHEHHE BHYTPEHHEW U BHEIIHEH | KaTain3aTopa B PasiMUYHBIX | TeMIepaTypHbIC
KaTaJIMTUYECKON CUCTEMBI KypCOBOi paboThI TG PYy31U Ha pEeaKIHIo 001aCTSX IPOTEKAHUS JMama3oHbl objacTen
peaxkuuu NPOTEKAHMS PEAKLIN
Baaneer HaBbikaMu pacueta | Bompocsl k sk3ameny | PaccunteiBaet OnpexensieT BIUsSHUE YcnemHo noxdupaer
ONTUMAJIBHOMN MOPUCTOM Ne 27-29, 41, apaMeTpsl HOPUCTON pa3JIMYHBIX IaPAMETPOB JMara3oHbl OITUMAJIBHBIX
CTPYKTYPHI U T€OMETPHH BBITOJIHEHHE CTPYKTYPBI U TEOMETPUH | KaTalIW3aTopa U X XapaKTEePUCTUK
KaTanm3aTopa KypCOBOii paboThI MOPHUCTHIX TEJ W3MEHEHUS Ha YCKOpEHHe KaTaJu3aTopa JJAHHOTO
nporecca nporecca
MK-1.10 3Haet ocobeHHOCTH Bonpocs! k sx3aMeny | 3HaeT BIMSHHE pa3Mepa PopMynupyeT 3HaeT B3aUMOCBSI3b
Kunetnueckuil aHaiin3 | KMHETMYECKUX MOJIENEH Ne 30-33, 41, 3epHa KaTajau3aTopa Ha 3aBUCUMOCTH U3MEHEHUS PEXUMOB IPOTEKAHUS
reTepOreHHbIX KaTAIUTUYECKUX TPOIIECCOB C | BBHITIOJIHEHUE TEUeHHE HaOJr01aeMBIX peaxIyy Ha TTIaJIKOM U Ha

IMPpOLCCCOB HAa 3€PHC

y4eToM BiusiHUSL 1uddy3un

KypCcoOBOii paboThI

KaTaJIMTU4YCCKOI'O

XapaKTEpPHUCTHUK IIpOIECcca B

HNOPHUCTOM 3€pHE
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KaTajiu3aTopa

nporecca

Pa3IHYHBIX PeXIMax

Karajlm3aTropa

YMeeT BRIUUCIISTH 11O
JaHHBIM 3KCIICPUMCHTA
CKOpPOCTh Ipo1iecca B

Bomnpocs k 3x3aMeny
Ne 30-33, 41,
BBITIOJIHEHHE

Boruncnser ckopocTtb
pEeaKuMu B pa3iIUuHbIX
peXUMax MPOTEKAHUS

PaccuutsiBaet OHEPruro
aKTUBalluu 1
MPEASKCIIOHCHTY pC€aKIu B

Ornpeaenser B3auMOCBSI3b
KHHETUYECKHX TTapaMeTPOB
TpoIIecca B Pa3IMyHbIX

YCIIOBUSIX BHYTPEHHEH U KypCOBOi1 paboThI KaTaIUTUYECKOTO Pa3NUYHBIX pEKUMax ee pexuMax
BHemHel quddyzun nporecca MPOTEKaHUsA
Baaneer HaBbIKaMH Bormpocsr k sx3ameny | Ompezaensier Temrieparypy | Ompenensier 001acth DopMyIHpyeT BEIBOIBI 00

KUHETHYECKOTO aHaJIHM3a
MPOIIECCOB Ha 3epHE
KaTanu3aTopa

Ne 30-33, 41,
BBITIOJTHEHHE
KypCOBOi1 paboThI

nepexona u3 OAHOTO
pexuma B Ipyrou no
OTIBITHBIM JA2HHBIM

MPOTEKAHUs Mmporecca 1Mo
BEIMYMHAM KHHETHUECKHX
napameTpoB

ONITUMAJIBHBIX YCIIOBUAX
BEACHMA IIpoLEecca 1o
OIIBITHBIM JaHHBIM

IIK-1.11

Kuneruka
HEKaTaTUTUICCKUX
MPOIIECCOB TEXHOJIOTHU
HEOPraHMYECKUX
BEIIECTB C y4acTUEM
TBEepAOH (a3bl

3HaeT MEXaHU3MEI U
KHUHETHUKY MPOIIECCOB C
ydacTHheM TBEpJoi (a3bl

Bompocsl k 3k3ameny
Ne 34-40,
BBIIIOJTHECHUEC
KypCcOBOi paboThI

[lepeuncnser napameTpsl
reTepOreHHbIX
IIPOLIECCOB TEXHOJIOTUU
HEOPraHUYeCKUuX
BEILIECTB

3Haer (pu3HKo-
XUMHYECKYIO CYIIHOCTb
MPOLIECCOB C yYacTHEM
TBepaoH (a3sl U 00J1aCTH
HX IPOTCKAaHUA

YcnenrHo 00bACHSET
0COOCHHOCTH
KHHETUYCCKUX MCXAaHNU3MOB
CTaJIui MPOLIECCOB C
y4acTHeM TBepIoH (a3bl

3HaeT KHHETUYECKHUE MOJCIH
HEKaTaJIMTHYECKIX
MPOIIECCOB C y4aCTHEM
TBEpAOH (az3bl

Bormpocs! k 3x3ameny
Ne 34-40,
BBITIOJTHEHHE
KypcoBOii paboThI

[Tepeuncnser craguu
TMIPOLIECCOB U
COOTBETCTBYIOIINE
00J1acT pOTEKaHUS

3HaeT KIII0YEBbIe
XapaKTePUCTUKU
MPOMBIIIIIICHHBIX
TBepA0Gha3HbIX MPOIIECCOB

OOBsCHSIET CYIIHOCTh
Pa3IUYHBIX TapaMeTPOB
IPOLIECCOB C yYacTUEM
TBEp/IOH (a3sl

YMeeTt BEIBOIUTE U
MI0JTH30BATHCS YPABHCHUSIMU
KUHETUKU T€TePOTCHHBIX
HEKATaIUTHIYECKUX
MIPOIIECCOB

Bormpocs! k sx3aMeHy
Ne 34-40,
BBIIIOJTHECHUEC
KypCcOBOii paboTEhI

[IpuBOAUT KOHEUHBII
BH/JI yPABHEHHUH
KHUHETUKU
HEKaTaITUTUIECKIX
MIPOILIECCOB C yYacTHEM
TBepAOH (a3bl

CaMOCTOATENBHO BBIBOJUT
KUHETUYECKUE YPaBHEHUS
FETEPOreHHbIX MPOLIECCOB
TEXHOJIOTHH
HEOPraHWYECKUX BEILIECTB

OOBsCHSIET CYIIHOCTD U
B3aUMOCBSI3b Pa3ITHYHBIX
napamMeTpoB B BHIBOJIUMBIX
KWHETUYECKUX YPaBHEHHUSIX
C y4acTHeM TBepIoi (a3bl

Ymeer onpenensite
CKOpOCTb IIpoliecca B
TBepa0(]a3HBIX CHUCTEMaX IO
OIIBITHBIM JJAHHBIM

Bormpocs! k 3k3ameny
Ne 34-40,
BBITIOJTHEHHE
KypCcOBOii paboThI

VMeeT monb30BaThCs
0e3pa3mMepHBIMU
WHBapUaHTaMH MPU
KHMHETUYECKOM aHaJIN3e

Ormpenenser HaOIIO1aeMbIe
napameTpbl MPOIECCOB C
y4acTUEM TBEpAOH (ha3bl

Omnpenensietr BpeMs
TIOJTHOTO MPOTEKaHUS
aHaJIM3UPYEMOro Iporecca

Buaaneer HaBbIKaMK aHaIM3a
U MaTeMaTU4ecKOro
OIMCaHMS TPOIIECCOB B
TBepI0(a3HBIX CHCTEMaX

Bonpocs! k sk3aMeny
Ne 34-40,
BBIIIOJTHECHUC
KypCOBOii pabOTHI

Brruucnsier napameTpsl
TBepao(dazHOTO
nporecca 1o U3BECTHBIM
JIAHHBIM O €T0 CKOPOCTH

[Tonbupaer naubonee
NOAXOASIIee YpaBHEHHE
JUTSL OTIMCAHUS
reTepOreHHOro mporecca
110 OIIBITHBIM JAHHBIM

AHaM3upyeT ypaBHEHUsI
KUHETHUKU TBEPAO(a3HBIX
IPOLIECCOB U HAa UX OCHOBE
JIETaeT BBIBOBI O
MIPOTEKaHUH TPOIIECCOB
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Baaneer HaBsikamu aHanm3a | OTBETH Ha Bompockl | Ompenenser Omnpenenser 001acTb Crpowut cyxnaeHus oo

XapaKTEePUCTHK Ne 34-40, BO3MOYKHOCTH MIPOTEKaHUs TBePIO(Pa3HOTO | ONTHMAIIBHBIX ITapaMeTpax

TBep10(a3HBIX MPOIECCOB BBITIOJTHCHUC MPAKTHIECKOTO MPOLIECCa U3 ONBITHBIX BEJICHUSI ITPOLIECCOB C

TEXHOJIOTHH HEOPIraHUYECKUX | KyPCOBOH paOOThI MPUMEHEHUS TpoIiecca JTAHHBIX y4acTHUEM TBEPAOH (a3bl

BEIIICCTB O JTAHHBIM 0 JTAaHHBIM aHaJIKM3a
IKCIIEPUMCHTA.

[Ikana ouenuBanus coorerctByer CTO CIIOI TU(TY).
[To pucuMIuIMHE MPOMEKYTOUHAsl aTTeCTalusl MPOBOAUTCS B (OopMe 3alUThl KypcoBOH paboThl U B (popMe HK3aMeHa, LIKala OLICHUBAHUS —
OayutpHas («oTIMYHOY, «XOpOLLIOY, «YZIOBJIETBOPUTEIILHO», «HEYJI0BJIETBOPUTEIILHOY).
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3. TunoBble KOHTPOJbHBIE 3aJaHUS VIS IPOBEACHNUSI POMEKYTOYHOM aTTeCTAllUN

3.1 TunoBbie KOHTPOJIbHbIE BONIPOCHI K IK3aMEHY

a) Bompochl 11 OLEHKH 3HAHMi, YMEHUIl W HaBBIKOB, C(OPMHMPOBAHHBIX Y
cryaenTta no komnerenuuu IK-1:

1. OcHoBHble TOHATHS (QOpPMATBHON XHUMHUYECKOW KHHETUKH. [IpocThie U CIOXKHBIE
peakuuu. CKOpOCTb peaKiyH.

2. @®opManbHBIN 3aKOH JEHCTBYIONTUX MacC. MOJEKYIIPHOCTh XUMUUYECKOW PEAKIIUH.

3. DneMmeHTapHas peakius M DIIEMEHTApHBIM akT. MexXaHW3M CIO0XKHOH XHMHUYECKON
peaxkuuu.

4. CrnoxHple peakuuu. TUNMYHBIE KUHETUYECKHWE KPUBBIE I IOCIEAOBATEIbHBIX U
napajuieabHbIX peakunil. CONpsKeHHbIE PEAKIUU.

5. Topsnok xumuyeckoi peakiuu. Meroasl onpeneneHusi. CBsi3b MOpsAKA peakuu c e€
MEXaHU3MOM.

6. KoHcraHnTa CKOpOCTH peakinu. 3aBUCUMOCTh CKOPOCTH PEAKITUH OT TEMIICPaTyphl. 3aKOH
Appenuyca.

7. JHuddepeHunanbHple  ypaBHEHUS XHUMHYECKOW KHHETHKH. 3alaud  XUMHUYECKOU
KUHETHUKU.

8. DOmeprus axtuBanmu. [IOBEepXHOCTH MOTCHUIUAIBHOW SHEPrHH. B3auMoOCBA3b MEXIY
KMHETUYECKUMH 1 TEPMOJMHAMHYECKUMHU MapaMeTpaMu MPOCToil 00paTUMOM peakiuu.

9. Crexuomerpusi u KHHETHKA. CTEXMOMETPUYECKOE WYHCIO M CTEXHOMETPHYECKUE
Matpulbl. OnpeaeneHne CTeEXUOMETPUUYECKUX YUCIIa U MATPUIbl XUMUYECKON PEAKIIUU.

10. Panr marpuust. [IpaBuno ['n66ca nist pacuera panra CTeXHOMETPHUYECKONW MATPHIIBI.

11. MapuipyT, CKOPOCTH MO MapIpyTy. UHCI0 HE3aBUCUMBIX MapUIPYTOB PEAKIUH.

12. VpaBHeHus ctanmoHapHOCTH TeMKuHa. JINMUTHpYIOMIAs CTaaus.

13. KBasucranuoHapHble peakiuy. Y CIOBHsI KBa3UCTAllMOHAPHOCTH.

14. O6nactu mnpoTeKkaHHsl TETEPOreHHO-KATAIUTUYECKUX peaKIHUid. 3aKoH AeHCTBYIOLIMX
MIOBEPXHOCTEH.

15. dusnueckass W XUMHUECKas ancopOIMs MOJEKYJT Ha TBEpPAOHW IMOBEPXHOCTH.
AncopOnyonHass KuHeTHKa JIsHrMiopa B cioy4asX acCOIMAaTUBHOM, TUCCOIMATUBHOW H
KOHKYPEHTHOM aJIcOpOITHIH.

16. Mexanusm JIburmiopa — XuHIIEIbBYA JUIsl KaTATUTUYECKUX DPEAKIMA Ha HaeaTbHOU
MOBEPXHOCTH.

17. TlpuHuMI KBa3MpaBHOBECHS U KBa3UCTAIlIMOHAPHOCTH. JIMMUTHpYIOIIAs CTaHsL.

18. Mexanmsm Unm — Puuina.

19. Mexaum3sm Mapca — Ban KpeneBena. CraauiiHBli W CIOUTHBIM  MeXaHHU3M
KaTAINTUYECKOTO0 OKHUCIIEHHUSI YTIIEBOOPOIOB.

20. Kuneruka oxucienns CO Ha MeTaiaax U Ha OKCUIAX.

21. ABTOKOJEOaHUS CKOPOCTH KaTATUTUICCKUX PEAKIIHM.

22. DHepreTruyeckas HEOJIHOPOAHOCTh MTOBEPXHOCTU " B3aMMHOE BIIUSIHUE
a7ICOPOMPOBAHHBIX YACTHII.

23. Kunetnka Ha HEOJHOPOJHOW moBepXHOCTU. I[loaXompl K BBIBOAY KHHETHYECKHX
YPAaBHEHUH KaTAIUTUYECKUX PEAKIUA Ha HEOAHOPOIHON OBEPXHOCTH.

24. V3zoTtepmbl afcopOIMK Ha HEOAHOPOJHOM MOBepXHOCTH. BriBox norapudmudeckoit
H30TEPMBI.

25. BeiBog ypaBHenuss TemkuHa — IlppKOBa JuIs peaknuM CHHTe3a aMMHaka Ha
HEOJHOPOIHOW MOBEPXHOCTH.

26. BnusiHMEe OCHOBHBIX TEXHOJIOTHYECKHUX MAapaMETPOB U XapaKTEPUCTHK KaTalu3aTOpOB Ha
00JacTh MPOTEKaHMs KaTATUTUUYECKOT0 Ipolecca.

27. BuyrpunugdysnonHas o0nacTh NPOTEKaHUs KATATUTUYECKUX peakuuil. D PeKTUBHBIN
1 KHYJCEHOBCKHI K03 dunmeHTs! Auddy3um.

28. CreneHb UCIOJIB30BAHUS BHYTPEHHEH MOBepXHOCTU. YpaBHeHue Tuse — 3enbaoBuya.
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29. 3aBucHUMOCTH 00JaCTH MPOTEKaHMsA peakuuu oT moxyns Twuie. Kunermueckass mozens
peakiuu B 00JacTH BHyTpeHHEH nuddy3um.

30. BnmsiHEEe TIPOIECCOB MEepeHoca Ha M30UpaTenbHOCTh peakiuuu. OnrtuManbHas MOpUCTas
CTPYKTypa U popma rpaHys KaTaau3aTopoB.

31. KuHeTnka TreTepOreHHO-KAaTATMTHYECKUX TMPOIECCOB BO  BHemHEAU(P(HY3NOHHON
obnacTu.

32. Yder B3auMOJCHCTBUS PEAKLMOHHOW Cpeapl ¢ KaTtaau3aTopoM. KuHeTwka peakiuii Ha
KaTajan3aTopax ¢ U3MEHSIOIIEHCS aKTUBHOCTBIO.

33. Kuneruka B yCIIOBHSIX OTPaBICHHS MOBEPXHOCTH KaTaU3aTOPOB.

34. OcHOBHbIE 3aKOHOMEPHOCTH KMHETUKU HEKATATUTUYECKUX PEaKLUi.

35. Kunernka peaxiuii pacTBOpEHHs TBEPBIX TEJI.

36. Kuneruka nporecca 3kcTpakiuu HocHopHOM KUCIOTHI U3 TPUPOIHBIX (hochaTos.

37. Kunetnka KpUCTaJUIM3allMM W3 PacTBOPOB M paciuiaBoB. KunHermka o0pa3oBaHus
3apojpiiieit KpuctamuioB. CKOpocTh pocTa KpucTamioB. Binusaue nuddysuu.

38. KuneTrnka TOMMOXMMHUYECKUX peakiuii. MeXaHu3M U KHHETHKA PEAKLUU «TBEPAOE TEIO —
ra3y». Bnusuue nponeccos quddysuu. Ypasuenue Konmoroposa — Epodeena.

39. Kunernka M MEXaHM3M Pa3JIOKEHUS TBEPABIX BEIIECTB, JACTHIPATAIUN THIPOKCUIOB U
pa3I0kKEHUS COJICH.

40. Kuneruka mporecca BocctaHoBiieHus: hocdopa u3 GocHOpUTHOTO CBHIPHSI.

41. MexaHu3Mbl U KMHETUYECKHE YPaBHEHUS OCHOBHBIX MPOMBIIUICHHBIX KAaTATUTUYECKUX
peaKIuii TEXHOJOTUM HEOPTraHWMYECKMX BEUIECTB: KOHTAKTHOE OKHCJICHHE IHOKCHAA Cepbl,
MPOLIECCHI TEXHOJIOTHH CBA3aHHOTO a30Ta, okucienue CO, cuHTe3 kapbamua.

K sK3ameHy JomycKaroTCsl CTYACHTHI, BBHIOJHUBIINE BCe (OPMBI TEKYILEro KOHTPOJIS.
[Tpu cnade sK3aMeHa CTYIEHT MOJIy4aeT 1Ba BOIpOca U3 MEePedHsl, IPUBEACHHOTO BHIILIE.
Bpems noaroToBKy CTyJ€HTa K YCTHOMY OTBETY Ha BOIIPOCHI — 10 45 MUH.

4. TeMbl KypCcOBBIX padoT.

KuneTtnka u MexaHu3M OKUCJICHHS JUOKCHIA CEPHI.
Kunetnka 1 MeXaHHU3M CHHTE3a U PA3JIOKEHUS] aMMHUaKa.
KuHeTrka 1 MEXaHU3M OKHCJICHHS aMMHUaKa.
KuneTrka n MexaHM3M CHHTE3a METaHOa.
KuHeTHKa 1 MEXaHH3M OKHCJICHHS METaHOJIA.
Kunernka u MexaHu3m napoBOil KOHBEPCUU MPUPOIHOTO rasa.
Kunernka n mexanusm kousepcuu CO.
Kuneruka u mexanusm okucienuss CO.
KuneTtnka u MexaHu3M OKHCIICHHS BOJOPO/IA.
0. Kunernka v MEXaHHU3M CHHTE3a KapOamua.
11. KuHeTHka U MEXaHHU3M IPOIIECCOB PACTBOPEHUS COJICH.
12. KuneTnka 1 MEXaHH3M MPOIIECCOB BhIIIECTAUUBAHHUS.
13. KunHeTrnka 1 MEXaHHM3M TPOIECCOB KPUCTAILIU3AIIUHN COJICH.
14. KuneTuka 1 MEXaHHU3M MPOIECCOB KPUCTAITU3AIUHN THIPOKCHIOB.
15. KuHeTnka W MEXaHM3M PEAKIMA BOCCTAHOBJICHUS OKCHUIOB (OKCHJa HHUKENS, MEJH,
KobasbTa U 11p.)
16. Kunerrnka u MEXaHH3M PEaKIMHA Pa3I0KESHUS THIPOKCHIOB.
17. KuneTuka u MEXaHHU3M pEaKIMii pa3siosKeHHsI KapOOHATOB.
18. Kunetuka u MexaHuU3M TBepAO(a3HBIX pEaKIMid CHUHTE3a CJIOXKHBIX OKCHIHBIX
KaTaau3aTopoB.

BOooo~NoGRWDNE

5. Metoanueckue mMarepuajbl AJs ONpede/ieHUs] NMPoueIyp OUECHMBAHHUS 3HAHMI,
YMEeHHIl U HABBIKOB, XapPAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHUS KOMIIETEHIIH.
HpOMe)iCYTOqHaH arrecrtanud 10 JUCHUIUIMHE TPOBOAUTCA B COOTBCTCTBUU C
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tpeboBanusimu CTII CIIOI'TU 016-2015. KC VYKIB. Ilopsaok mpoBeneHHs 3a4eTOB H
9K3aMEHOB.
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