





2.1. OBJACTDH IPUMEHEHUA U MECTO JUCHUIIJIMHBI B YYEBHOM ITPOIECCE

Kypc «Kunernka m TepMomuHamuka (EPMEHTATUBHBIX TPOLECCOBY SIBISIETCS THUCLUTUTUHON
BapUaTUBHOMN 4acTu 1o crnennanbHocTy 04.05.01 @dynnamenTanbHas U NpukIagHas xumus. Jlucuumingaa
peanuzyercst Ha xumudeckoM (akyiaprere JloHHY kadenpoii Onoxumun U OpraHudeCcKOi XUMUH.

Kunernka u TtepMoamHaMuka (EPMEHTATHBHBIX IPOLIECCOB — OTO AUCLUILIAHA, KOTOpas
paccMaTpuUBaeT MeXaHU3M IeHcTBHsA (PepMEHTOB ¢ (PyHAAMEHTANBHBIX MO3UIUN (PU3MUECKOW XUMHHL.
[TonaBnsrommee OONBUITMHCTBO MPOTEKAKOIIMX B JKMBOM OPraHU3ME IPOLECCOB KaTaJU3UPyETCs
(dbepMeHTaMH, KOTOPBIX XapaKTepHa BbICOKas 3 ()EKTUBHOCTD, CENEKTUBHOCTD, POy KTUBHOCTD, MATKHE
YCJIOBHSI, PETYJUPYEMOCTb, KOOIIEPATUBHBIN XapakTep AeiicTBrs. be3 maHHbIX O€NKOBBIX TeJ )KU3Hb OblIa
OBl HeBO3MOXKHA. HecMOTpst Ha X YHUKAIIbHOCTh 3aKOHBI (DEPMEHTATHBHOTO KaTaJn3a He MPOTUBOpPEUaT
byHIaMEeHTaNbHbIM (PU3UKO-XMMHUYECKHM 3aKOHAM, 4YTO HE SBJSIETCS OYEBUAHBIM TIpU Oeriom
HA4aJbHOM 3HAKOMCTBE C (pepMeHTaMu. J{aHHBIN Kypc OCHOBBIBAETCS Ha 0a3e aucuuruinH: «bnoxumus u
MOJIEKYJIsIpHAsT OMONOrns, « XMMUYECKHE OCHOBBI OMOJIOTMYECKUX MPOLECCOBY, « PH3MUECcKass XUMUS,
«BprucnuTeNbHBIE METOABI B XUMHW», «DPU3MUECKHE METOAbl HCCIIEeNOBaHMs B XUMHUW». SIBisercs
OCHOBOW [UJIsl BBINIOJIHEHHUS BBITYCKHOH KBATU(HUKAIMOHHONH padoTbl W MPOBEACHUS HAYYHO-
HCCJIEAOBATENIbCKON NEATEIbHOCTH.

IlonyuenHble  3HaHWS ~ MCHOJB3YIOTCS  CTyJE€HTAMHM  IPU  BBINIOJHEHHM  BBITYyCKHOMN
KBaJH(PHUKAITMOHHOH paboTHI M MPOBEACHNN HAYYHO-UCCICAOBATENILCKON AESITEIBHOCTH.

2. CTPYKTYPA JUCIMIIJINHBI

Xapaxkmepucmuka y4ednoil Oucyun/iunsl

CrneunanabHOCTh 04.05.01 dynnaMeHTanbHas U MPUKJIAAHAS
XUMHUS

IIporpamma cnenpanurera DyHAaMEHTAIbHAS] U IPUKJIAIHAS] XUMHUS

IIporpamMma noaAroTOBKU CHELUAIUTET

Kpanudukarmst Xumuk. IIpenonasarenb Xumuu

KonuuecTBo copepkaTeabHbIX MOAYJICH 2

JucuurmHa 6a30Boii / BApHATHBHOM YacTh

o AUCHHUILINHA BapI/IaTI/IBHOfI qacTHu
00pa3oBaTeIbHOM MPOTrPaMMBbl

DOpMBI KOHTPOJIS | MOAyIBHBINM KOHTPOJIb, | 5K3aMeH
[Tokazarenu ouHas popma 3ao04Has popma
o0yueHwust o0yueHwust
KonmuecTBo 3a4eTHBIX eqHNL (KPEIUTOB) 4
I'og noaroToBKM 5
CemecTp 9
Konnuectso yacos 144
- JEKIHOHHBIX 28
- IPAKTUYECKUX —
- Ta0OPATOPHBIX 28
- CAMOCTOSITEJILHOU pabOThI 88
B T.4. UHAMBHYAJIbHOE 3a/laHHe
HenenbHoe KOMTMYECTBO YaCOB, 10,3
B T.4. &y AUTOPHBIX 4




3. ONNCAHME JUCHUTIJINHBI

Meau u 3apaun
Lenu:

O Temarornyeckas — IOATOTOBKA CIELHAINCTOB, CIIOCOOHBIX HAa MPAKTUKE OCYINECTBJISATH IOHCK
MeXaHu3Ma (PepMEHTAaTHBHOrO MpOLECCa, AHAIM3UPOBATH TMOJYYCHHbIE KUHETHYECKHE U
TEPMOAMHAMUYECKNE >KCIIEPUMEHTAIbHbIE NaHHBbIE B paMKax TEOPUH (PEePMEHTATUBHOI'O KaTajusa,
nonoupatb GEepPMEHTHBIE CUCTEMBI JIJIsl PEIEHHUs TEXHOJIOTHYECKHX 3a1aY;

O METONOJIOTHYECKass — CIOCOOCTBOBATh PAa3BUTHIO yMEHHs CO3/1aBaTh HOBbIE WH(OPMALMOHHBIE
MOJTYJI, OCHOBBIBASICh HA T€ METOABI U MOAXOABI B M3YUeHHN (DEPMEHTATHBHBIX MPOLIECCOB, KOTOPBIE
U3JIOXKEHBI B Ky PCE;

O BOCITUTATEJIbHAS — CIIOCOOCTBOBATH MOHUMAHHUIO BEEHHS 3J0POBOT0O 00pas3a >KU3HU 00yUarOLIIMUCS,
OCHOBBIBASICh HAa MEXaHM3ME HWHTHOMpPOBaHMS (EPMEHTATHBHON AaKTUBHOCTH M HECIOCOOHOCTH
OTHENIbHBIX MOJIEKYJIIPHBIX CUCTEM BBINIOJIHATH CBOU (PYHKLIMH O] NEHCTBHEM BPEIHBIX SK30T€HHBIX
(bakTopos;

O IUOAKTHYEeCKass —  YCBOGHME  3HAHMN,  MNPEOyCMOTPEHHBbIX  Mporpammol,  Omaromaps
L[eJIEHATIPABICHHOMY COTPYIHUYECTBY MPEMOAaBaTeNs U CTYASHTA.

3aoauu:

v BHEAPHUTD B TepMI/IHOJ'IOFI/ILIeCKI/Iﬁ arrmapar CTYyACHTOB OCHOBHBIC TEPMOAUHAMHUYCCKUEC n
KHHETUYICCKUEC BCJIMYNHDBI, KOTOPBIC UCIIOJIB3YOT AJIA aHaJIn3a q)epMeHTaTI/IBHbIX peaKL{Hﬁ;

v PacCMOTPETE COBPEMEHHBIC MOAXOAbI AJId aHaJIM3a KUHETUYCCKUX CXEM OOHO- U I[BYXCY6CTpaTHbIX
peakuuii, a TaKXKe PeakLni MPOTEKAIOLINX B IPUCY TCTBHH 3(PPeKTOPOB;

v aTb TEOPETHYECKOE OOOCHOBAHME OCHOBHOMY YPaBHEHHIO (EPMEHTOJOTHMH — YPABHEHUIO
Muxasnuca-MeHTeH, yKka3aTh Ha NPUOIIKEHHs, KOTOPbIe HCTIOIB3YIOT IIPU €T0 BBIBOIE,

v/ Hay4uTb peliaTh NPMyIO U 00paTHYO 3a1auk (PePMEHTATUBHON KHHETUKH,

v Pa3BUTh YMCHUE YCTAaHABJIMBATH HAIIPABJIICHHUEC XUMHNYCCKHUX peaKL{I/Iﬁ B KJICTKE, OCHOBLIBAsAChb Ha
TEPMOANHAMUYCCKHX pacyHeTax,

v/ Hay4uTb OMPENENSATh OCHOBHBIE TAPAMETPDI, XapPAKTEPUIYIOIIHUE OIHOCYOCTPaTHBIE (hePMEHTATUBHbBIE
peakunu (Km, Vmax, V(), kl, k.l, kz, [ES]St, [E]st),

v HAay4YUTb HOI[6I/IpaTb METOH pacyeTa, I/IMeI-OH_II/Iﬁ MHWHUMAJIBHY IO OH_II/I6Ky Nnpu  BbIUUCJICHHUU
KMHETHYECKOTO napamMeTpa pepMeHTaTUBHON peakiny,

v AaTb OCHOBHBIC NIPEACTABJICHUSA O KUHETUKE OKCUOA3HbIX 1 OKCUT'€CHA3HbIX q)epMeHTaTI/IBHbIX peaKL{Hﬁ;
pPaccMOTPETh COBPEMECHHBIC IPEACTABIICHUA O MEXaHU3ME HeﬁCTBHH JIAaKKa3bl U APYyTrUxX OKCUOA3,

v’ paccMoTpeTh  BiusiHWe  Temmeparypb, pH, 5(pdekTopoB Ha  KUHETHYECKHME  MapaMeTphl
(bepMEHTaTUBHBIX pPEAKUUH KaTAIM3UPYEMBIX JIAKKa3aMH, pPacCMOTPETb Kpyr cyOcTpaToB
HCIOJIB3Y EMbIX JIaKKa30U AJI YETBIPEXIJICKTPOHHOTIO BOCCTAHOBJIICHHUA MOJICKYJIAPHOrO KUCJI0OpOAa A0
BOJIbL, CPABHUTh MX PEAKLIOHHYIO CIIOCOOHOCTB.

TpeGoBaHust K pe3yJbTaTaM OCBOEHHSI JHCUUILUIMHBI: TPOLECC HM3YYEHUS TUCLUTUINHBI
HampaBJieH HAa GOPMUPOBAHUE BJIEMEHTOB CICAYIOMUX KoMmeTeHuil B coorsercteun ¢ ®I'OC BO PO
M0 TAHHOM CMELUAJIbHOCTH:

a) YHuBepcaJbHbIe KOMIIETEHIIHHU:

— cnoco0eH OCYIIECTBIATh KPUTHUECKUN aHAIU3 NMPOOJEMHBIX CUTYalUil HA OCHOBE CHCTEMHOTO

noaxona, BelpadareiBaTh cTpareruto aevcteuii (YK-1);

— CrmocobeH MPHUMEHSTh COBPEMEHHbIE KOMMYHHMKATHBHBIE TEXHOJOIMHM, B TOM YHCJIE Ha

UHOCTPaHHOM(BIX) SI3bIKe(aX), ISl aKaIeMHUUECKOro U npodeccnonaipbHOro B3anmonaenctsus (YK-4);
0) O6menpodeccHoHATIbHbIE KOMITIETEHIIHH:

— cnoco0eH aHAJM3UPOBaTh, HHTEPIPETHPOBATh U 0000IIATh Pe3yIbTaThl SKCIIEPUMEHTAIBHBIX H

pPacUETHO-TEOPETHUECKUX paboT xumMuueckoi HanpasiaernHocty (OITK-1);

— CcmocoOeH TPOBOAUTH XHMUYECKHH OKCHEPUMEHT C  HCIOJNB30BAHHEM COBPEMEHHOTO

obopynoBanus, coOmonast HopMbl TexHUKH Oe3omacaocTr (OITK-2);



— crnocobeH  TUIaHUpPOBaTh  PabOTbl  XUMHUYECKOW  HAmNpaBJIeHHOCTH, oOpabaTeiBaTh |
UHTEPIPETHPOBATh  IOJNYYEHHBIE PE3yJbTaThl C HCIONb30BAHUEM TEOPETHUECKHMX 3HAHUH U
NPAaKTUYECKUX HABBIKOB PEIIEHHs MaTeMaTH4YeCKUX U pusndeckux 3anad (OI1K-4);

— cnoco0eH HCHNOJb30BaTh HH(GOPMAIMOHHBIE 0a3bl NAaHHBIX M aJANTHPOBATH CYIIECTBYOIIUE
NPOTrPaMMHBIE TPOMYKTHI IJIsl PELISHHs 3a7ad NMpo(eCCHOHANIBHON AESTEIBHOCTH C YUE€TOM OCHOBHBIX
TpeboBanuii nHpopmarmonnoi 6ezonacuoctu (OIIK-5);

— CcrocoOeH MPEeACTABNIATh PE3yIbTaThl MPOPECCHOHATBHON NEATENHPHOCTH B YCTHOM M MUCbMEHHOMN
¢dbopMe B COOTBETCTBHM C HOPMAMH H MPaBIJIAMH, MIPUHATHIMU B ipodeccnonaipaoM coobinectse (OITK-
6);

B) npodeccuoHANbHbIX KomneTeHuui (I1K):

— cnocobeH mpoBoauTth cOop, obpaboTky, aHanm3 U 000DIIEHHE Pe3yJILTATOB 3KCIEPUMEHTOB U
UCCIIEIOBAaHHUH B PA3JIMYHBIX O0JACTSIX XUMUH, XUMUYECKOH TEXHOJIOTUU U cMekHbIX Hayk (TTK-1);

— cnocoOeH BHEAPATb PpPe3yJbTaThl HCCIENOBAaHMH M pa3padOTOK B COOTBETCTBUU  C
ycraHoBJieHHbIME nTosTHOMOYusiMU (TTK-3);

— cnoco0eH NMPOBOAWUTH HAyYHbIE HCCIICOBAHUS, COBEPLICHCTBOBATH U pa3padaThiBaTh TEOPUH U
METOABl M3YYEHHsT XMMHUYECKHX IPOLIECCOB, OCYIIECTBJIITh NMPAKTHUYECKOE MPHUMEHEHHE MOJYUYeHHbIX
3HAHUH W PE3yJIbTATOB B PA3JIMYHBIX OTPACISIX SKOHOMHKH (ITPOMBIILIEHHOCTH, CEIbCKOM XO3SHCTBE U
Ip.), CBSI3aHHBIX C MepepaboTKON ChIPbs, MOy (hadbpUKaTOB, MPOMBILUIEHHBIX OTXOJOB, MOJIYYEHHEM U
COBEPIIEHCTBOBAHUEM  pA3MYHBIX  BEIECTB, MaTepUaloOB, pa3pabOTKOW W YyJIy4YLICHHEM
TexHonornieckux npoueccos (I1K-4);

— ¢cnocoOeH K MPOBEICHHUIO OIBITOB, HCIBITAHIHI M aHAJIN30B C b0 U3YUEHHs COCTaBa, CTPOCHUS,
CBOWCTB U MPOLIECCOB MPEBPAIIEHUI BEIECTB, SHEPTETHUECKUX U XUMHUYECKIX U3MEHEHHUH B Pa3IMYHbIX
HATypPaJbHBIX WJIM UCKYCCTBEHHBIX BEIECTBAX, cbipbe U n3aenusx (I1K-5);

— cnoco0eH Ha pa3padOTKy METONWK MPOBEACHUS KOHTPOJSI KadyecTBa MJISI HM3TOTOBUTENEH WU
notpedureneit xumudeckoi npoxaykumu (I1K-6);

— CcHocoOeH OCYINECTBJIATh HAyYHOE PYKOBOACTBO pabOTaMH B COOTBETCTBHH C IUIAHOM PaOOTHI
CTPYKTYPHOTO MOZpa3AeieHus, (OPMHUPOBATh UX KOHEYHbIE LIEIH U mpenmnojaraemele pesynbtaTsl (I11K-
7);

— CcHoco0eH OCYIIECTBIISITh KOHTPOJIb BBITIOJIHEHHS! MTPENYCMOTPEHHBIX TUIAHOM 3a/IaHUH, KOHTPOJIb
Ka4yecTBa MPOBeNeHHs padoT, BHIOJHEHHBIX PA0OOTHUKAMHU ronpasaeiaeHus u concnionautensmu (I11K-8);

— Ccnoco0eH MPUMEHATh aKTyaJbHYyI0 HOPMATHUBHYIO JOKYMEHTALUIO B COOTBETCTBYIOIIEH O0NacTH

3Hanui (I1K-9).

B pe3yabTare usyueHusi yueOHO TUCHUILTHHBI CTYIEHT A0JLKEH:

3HAMb OCHOBBI KMHETUYECKOTO aHAJN3a MPOCTHIX, CIOKHBIX U (DEPMEHTATHUBHBIX PEaKLUH,
XapakTepUCTUYeckue (yHKUUH, KOTOpPblE UCHOJB3YIOTCS Il TEPMOAMHAMHYECKOTO  aHajiu3a
OMOXMMHYECKUX MPOIECCOB, OOIMe MPUHIUIBI (PEPMEHTATUBHOTO KaTajn3a, 3aMMCTBOBAHHS U3 TEOPHH
TOMOTE€HHOTO M Te€TePOTreHHOTO KaTalln3a;

yMemb ONPENENATh KUHETUYECKHE MapaMeTpbl (PepMEeHTaTHBHOrO MPOLecca, OICHUBATH
CaMOTPOM3BOJILHOCTh TPOTEKAHUS] OMOXMMHYECKUX PEAKIWi, aHAIM3UPOBATH KUHETUYECKHE CXEMBI
(epMEeHTaTUBHOIO TMpolecca, MNpeAckas3biBaTh BIUsSHUE JS(P(PEKTOPOB HA aKTHUBHOCTH OSH3UMA,
pPacCUUTBIBATH CTAI[MOHAPHBIC KOHIIEHTPAIIUH WHTEPMEIUATOB B MeTabOIMUECKOM Mpoiecce, moaduparthb
ONTHMAJIbHBIA METOJ aHAIHU3a (DEPMEHTATHBHBIX PEAKLIN;

é1ad0emb HaBbIKaMU pPadOThI ¢ OWONOTMYECKMM MAaTepUajiOM, METOAAMH HCCIICIOBAHHUS
(hepMEeHTaTUBHON KWHETHKH, MOIXOJaMU IJI PeleHHus 3afad Mo (PepMEeHTONOTHH, OCHOBBLIBASICh Ha
MPUHLHIE TOJ00US.
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4. COAEPKAHUE JUCIUIIJIMHBI 1 ®OPMbI OPTAHU3ZAIINN YYEBHOTI'O TPOIIECCA

HopsaxkoBbii KpaTkoe cogepxaHue TeMbl
HOMep H TeMa

Cooeporcamenvuwtit mooyis 1 Tepmoounamuxa ghepmenmamusnvix npoyeccos

Tema l. Brenenne. @epmMeHTONIOTHS (SH3UMOJIOTHS) — COCTaBHASI YaCTh MOJICKYJISIPHON
ounosornu. Pojib XUMHYECKOH TEPMOJMHAMUKY U KUHETHKH B CTAHOBJICHUU W
pa3BUTHHU (PEPMEHTOJIOTHH.

Tema 2. OO0mme moNOXEeHUsT KJIacCHYecKOol TepMonuHamukd. Ilpeamer um oOmue
NOHATHSL TEPMOIMHAMHKH. CHCTEMa, IIPOLECC, MapaMeTpbl W YpPaBHEHUS
COCTOSIHUSI. DJHEprusi, TeIuloTa, pabora. BHYTpeHHss >Heprus, >HTAIbIHNA,
sHTponus. IlepBelil, BTOPOM W  TPETUH  3aKOHBl  TEPMOAUHAMUKH.
Xapakrepuctuueckue (pynkumn [mb6ca, Ienmbmronsuma. Hampasnenue
NPOTEKAHUsI CIIOHTAHHBIX XHMHYECKHX MpPOLEeccoB. HecamMonmpon3BOIbHBIE
XUMHYECKHE TpOoLecchl B KieTke. [Ipoleccel TUHAMHYECKOTO PaBHOBECHS B
OUOJIOTHYECKUX CHCTEMAX.

Tena 3. KomOuHupoBaHHe paBHOBECHH H TEPMOAMHAMUYECKOE COMPSDKEHUE B
OMOXMMHYECKUX  Mpoleccax.  Makpospru4eckue  CBsi3M U POJIb
Hykineosunrpudocharos B Omocuctemax. MexaHM3M CyOCTPAaTHOrO W
okuciureapbHoro  pochopunuposanus. CTaguiiHbIA  TePMOIUHAMUYECKHIA
aHaJM3 CJIOXKHBIX MHOTOCTaJIMHHBIX METa0OJMYECKUX IPOLIECCOB B KIIETKE.
Metonsl  oueHkH  3(PQPEKTUBHOCTH  (PYHKLUMOHUPOBAHHUS  OTAEIBHBIX
metaboamueckux nytel (pacyer KITJI nyis rmukonusa).

Temna 4. OKUCIIUTENbHO-BOCCTAHOBUTENIbHBIE  peakLUuu B KjeTke. MexaHU3MBI
(bepMeHTaTUBHBIX  pemokc-mpoueccoB.  CTaHmApTHBIA ~ XUMHUYECKUH U
OMOXMMHYECKUH OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE MMOTEHIHANBI (PeooKC-
noreHuuaibl). YpaBHenne Hepracra. Bnusiane pH u Temnepatypbl Ha penokc-
noreHuuan.  Mcnonp3oBaHue — CTAaHAAPTHBIX  PEAOKC-NOTEHLUATIOB IS
NPOBENEHUs] TEPMOAMHAMUYECKOTO aHAJTN3a OKHUCIUTEIBHBIX (PePMEHTATHBHBIX
PEaKLI.

Cooeporcamenvuvtit. MoOyib 2 OCHOBbI KIACCUYECKON Meopuu KUHemuKu hepmenmamueHvix
npoyeccos. Kunemura ¢hepmenmamuenvix peakyuii 6 npucymcemeuu s¢ghexmopos. Kunemura
GepmenmamueHo20 OKuCIeHUs PeHONIbHBIX COeOUHEHUT 8 NPUCYMCMBUU JIAKKA3bL.

Temna 5. OCHOBBI ~ KJIACCHYECKOH TEOpPUM KHHETHKH (PEPMEHTATUBHBIX PEaKIMH.
I'nmore3a Anpu. @epMeHT-cyOCTpaTHbINA KOMILIEKC. [IpHHINI yCTaHOBICHHOTO
paBHOBecusa. Mopgens  Muxasnuca-Menren.  IIpumenenue  npuHLHNG
KBa3MCTALIMOHAPHBIX KOHLIEHTpauuii B Moaenu bpurrca-Xonneitna. OCHOBHbIS
napameTpel ypaBHeHMs: Muxasnuca-MeHTEH: MakCUMalbHasi CKOPOCTH,
KOHCTaHTa Muxasuca U ee QU3HUECKUI CMBICTL.

Tema 6 OmnpeneneHne KHUHETUYECKUX MapaMeTpoB (PEPMEHTATUBHOW pEAKLUUU C
S3KCINEPUMEHTANbHBIMYU JaHHBIMH. MeTton nuHeapusauuu Jlaiinyusepa-bepka u
ero monmubpukauuu. IlpuMeHeHwe Teopun TpadoB K aHAIU3Y KHHETHKU
(hepMEHTATUBHbBIX PEAKIIUH.

Tema 7. Kunernka (epMeHTaTHBHBIX peakiuii B mOpucytctBuu  3(dexTopon
(naruOuTOpOoB M akTuBaropoB). Kunernueckas kimaccupurauus 3¢gpQexTopos.
Koncranta wnHrnOuposanusi. Cxema neiictBusi o0paTuMbIXx 3(HEeKTOpOB.
ITonHoe oOpaTMMOE KOHKYPEHTHOE€ MHIHOMpPOBaHHE. Y PaBHEHHE CKOPOCTH B
CTaLlMOHAPHOM  pexuMme.  KuHeTHUeckWe  TNpPHU3HAKM  KOHKYPEHTHOTO
uarnbuposanusi. CriocoOb! OIpeneneHus KOHCTaHTbl WHIHONpOoBaHMs. MeTon
JlukcoHa.

Tena 8. [TonHoe oOpaTnMOe HEKOHKYPEHTHOe MHTHOMPOBAHHE: YPAaBHEHHE CKOPOCTH,




KUHETHYECKHE  TPHU3HAKH,  ONpeneJeHHs  KOHCTAaHT  HMHIHOMPOBAHMSL.
beckoHKypeHTHOe MHIHOUpPOBaHHE, €ro NPU3HAKU U (OPMATbHO-KMHETHYECKOE
OTHCAHHE. CMmernanHple  TUMBI  aKTHBALMH U HMHTHOWUPOBAHMSL
JIByXKOMITOHEHTHOe oOpaTuMoe uHrudbuposanue. OOpaTUMOe KOHKYPEHTHOE U
HEKOHKYPEeHTHOe HHruduposanue. MHrnbuposanue u akTuBaLysi ¢y OcTpaTom.

Tema 9.

CHGLII/IaJ'IbeIe METOAbI q)OpMaJ'IbHO-KI/IHeTI/ILIeCKOFO aHaJni3a CJIOKHBIX
q)epMeHTaTI/IBHbIX npouecCcoB Ha OCHOBAHWUN MPUHLUIIOB YCTaHOBHeHHOﬁ
PaBHOBECHUA W KBA3UCTAUUOHAPHOCTU B YCJIOBHUAX I/136bITKa U HEOAOoCTaTKa
cyocTpara.

Tema 10.

BuusiHre TemMnepaTypbl M KUCIIOTHOCTH CpPeibl HA CKOPOCTh (pepMEHTaTHBHBIX
peakuuii. OddexTnBHAsT KOHCTaHTa CKOpPOCTH. KHHETH4YecKoe OIucaHue
nporecca TepMHUUECKOW neHarypauun ¢epmenta. OmnpeneneHne KOHCTAHT
JUCCOLMALMU HOHOTEHHBIX [Py O KHHETUYECKUM JIaHHBIM.

Tema 11.

OxcunasHble U OKCUT€HA3Hble (PePMEHTATHBHbIE peakuuu B KieTke. KpaTkas
XapaKTEePUCTHKA CTPOEHUs] M CBOHCTB JIaKKa3, OMWUIMPyOHMHOKCHAA3HI,
ackopbarokcumaspl.  IIpakThdeckoe — NpUMEHEHHWE  JlaKka3 W HX
uMMOOMITM30BaHHbIX  (popm.  CTpoeHHME aKTHBHOTO LIEHTPA  JIAKKAa3bl,
TepMOJMHAMHUUECcKasl XapaKTepUCTHKAa MEIHbIX KJIAcTepOB aKTHUBHOIO LIEHTpA.
OTnuunsi  BBICOKO- W HU3KOIMOTEHIHMANBHBIX JIaKKa3, HUX cyOcTpaTHas
CEeJIEKTUBHOCTb. MeXaHu3M (PepMEHTATUBHOIO OKHUCIEHHS MHOTOATOMHBIX
(eHOJIOB M YETHIPEX’JEKTPOHHOTO  BOCCTAHOBJICHHS  KHUCJIOpoma.  (ho
pesynomamam  HUP 15-1BB/29  «J/lakkaszo-meouamopnvie OKUCIUMENbHbIE
cucmembol »)

Tema 12.

Jlakkazo-mMennaTopHble cucTeMbl. [IoHsATHE MeanaTopa U yCuiuTens GpepmenTa.
HsBecTHple Ha HAcTOALIMIT MOMEHT MEAMATOpPbl JIaKKa3, MEXaHU3M HX
neiicTeus, TpeOOBaHMA K HUM MpenbsBisieMble. llpemmyinecTsa Jakkas3o-
MEIUATOPHbIX cHcTeM. [IpUHIMIBI TMOWCKAa HOBBIX MEAHATOPOB. (MO
pesyriomaman HUP 15-1BB/29 «J/lakkazo-meouamopusie oxuciumesibHble
cuCmemMbl»)

TemaTnuyeckus miaxn

CoaepxxaTesbHbIi MOaYJIb 1

HaszBanus
coepRaTeJbHbIX
MoayJieil U TeM

KosanuyecTBO 4acos

Ounas ¢popma o0yueHust 3aounas ¢popma odyueHnus

B T.4. B T.41.

BCETO
JICKIIN AU
MPAKTUYECKHUE
nabopaTopHbIE
CaMOCTOSITENIbHAST
pabora
WHJUBUAYaJbHas
pabora

BCETO
JICKIIN AU
MPAKTUYECKHUE
nabopaTopHbIE
CaMOCTOSITENIbHAST
pabora
WHJUBUAYaJbHas

Tema 1. Ocnoesnuie
HOHAMUS (PepMEHMON02UU

Tema 2. Ocnosnvie
NPUHYUNBL KIACCUYECKOU 10 2 - - 8 -
MepMOOUHAMUKY

Tema 3. Tepmoounamuuec-
KU QHAIU3 OUOXUMUYECKUX 14 4 — 2 8 —

peaxyuii

pabora




Tema 4. Tepmoounamuuec-
KUl ananus
Gheprmenmamusenvix 12 2 - 2 8 -
peaxyuii ¢ UCnOIb306aHUEM
PpeOOKC-nOMENYUAN08

Hmozo no
cooepicamebHomy 44 10 | - 4 30 -
Mooyio 1

Cooeporcamenvuwtit Mooy 2

Tema 5. Kunemuxa

Gheprmenmamusnvix 14 4 — 4 6 —
peaxyuii

Tema 6. Onpeoenenue

KUHEMUYEeCKUX 13 4 |4 10 B

napamempos ypaeHeHus
Muxasnuca-Menmen

Tema 7. Kunemuxa
heprmenmamuenvix
peaxyuil 6 npucymcmeuu

a¢hchexmopos

14 2 — 2 10 —

Tema 8. Hueubuposanue
heprmenmamuenvix
peakyuil. Kunemuuecxuii
ananu3

12 2 — 4 6 —

Tema 9. Cneyuanshuie
MemoObl KUHEMUYE CKO20 10 2 — — 8 —
ananusza

Tema 10. Bruanue eneuinux
haxmopoe na Kunemuxy 12 2 - 4 6 —
heprmenmamuenoil peaxyuu

Tema 11. Oxcuoasnvie u
OKCUCHA3HbIC
Gheprmenmamusnvie
peaxyuu

11 1 — 4 6 —

Tena 12. Jlaxkaszo-
MEOUAMOPHbIE CUCTEMDbI

Hmozo no
cooepicamebHomy 100 | 18 | — | 24 | 58 -
MO0Y110 2

Bcezo uacoe no modyir 144 | 28 | — | 28 | 88 —

S. METOAUYECKHE PEKOMEHJAIUN AJI51 NPOBEAEHUS TEKITHOHHBIX,
MNPAKTUYECKHUX U JJABOPATOPHBIX 3AHATHUN

TEMBbI JIABOPATOPHBIX PABOT

No Koauuecmeo
Ha3zeanue mempi
nn Yacoe

1 Jlabopamopnaa paboma [. WVHCTpyKTaX TO OXpaHe Tpyna u 4
nokapHor OesonmacHocTu. Bimsiame pH cpegslt Ha  mporece




(bepMEHTATUBHOTO PA3JIOKEHUsT Kpaxmalia TOJ JEeUCTBUEM aMHIa3bl
COIOHBL

Jlabopamopunas padoma 2. OnpeneneHne KUHETHUECKHUX MapaMETPOB
peakiuu  (PEPMEHTATUBHOTO PA3JIOKEHHs] TEePOKCHUAA BOIOPOAA
KaTajas3oil.

Jlabopamopnas.  paboma 3. ITonroroska OnomaTepuana u
omnpenenieHne KO3(pQPUIMEHTA SKCTUHKIUU Mapa-OeH30XUHOHA ISt
UCCJICZIOBAHMSI ~ aKTHMBHOCTH  MEIbCONEPIKAIMUX  OKCHUAa3 W3
IepeBOpa3py AKX MakpoMuleToB. (mo pesyabratam HUP 15-
1BB/29 «Jlakka3o-MequaTopHble OKHCJANTEIbHbIE CHCTEMbI»)

Jlabopamopnas.  paboma 4. VY cTOHYUBOCTD MeObCOMEPIKALTAX
depmentop maxpomuueros Pleurotus ostreatus u Agaricus
bisporus mpu XpaHCHUH. (nmo pesyabratam HUP 15-1BB/29
«JIaKkKa30-MeAUATOPHbIE OKHCJIUTEIbHbIE CHCTEMbI»)

Jlabopamopnas _padoma 5. Pacyer KHUHETHYECKHX IapamMeTpPOB
(bepMEHTaTUBHOTO MPOLECCa PA3IMIHBIMH METOAMH, COTIOCTABIICHHE
TOYHOCTH BBIYUCIEHUSA Vimax U Ky, (M0 pesynsTatam HUP 15-1BB/29
«JIakka3o-mMennaTOpPHbIE OKHCJIUTEIbHbIE CHCTEMbD)

Jlabopamopnas _paboma 6. CpaBHeHue 3G(HEKTUBHOCTH NEeHCTBUS
(bepMeHTa 1 TOMOT€HHOTO KaTaIu3aTopa B PEAKIMH KAaTAIUTHYECKOTO
PAa3JIOKEHUs! IEPOKCHA BOIOPOSA.

Jlabopamopuas paboma 7. OnpeneneHre KOHUEHTpauuu GepMeHTa B
OuoMarepuajie ¢  TMOMOIIBK)  KUHETUYECKUX  METOMOB. (MO
pe3yabTaram HUHUP 15-1BB/29 «J/lakka3o-meanaTopHbie
OKHCJIMTEIbHbIE CHCTEMbI»)

BCEI'O

28

Tembl NPAKTHYECKHUX 3AHATHI HE IPEAYCMOTPEHBI MPOTPAMMOM.

TEMBI JIEKIIHOHHBIX 3AHATHMI

nn

Ha3zeanue mempi

Koauuecmeo
uacoe

Ocnognvie nousimust ghepme Hmono2uu

2

Ocrognvle npuHyunsl KIACCU4eCKol mepmMoOUnamMury

Tepmoounamuveckuii ananu3z GUOXUMUYECKUX DKyl

BlWINY | —

Tepmoounamuveckuii ananus epmenmamuenvix peaxyuii ¢
UCNONB306AHUEM PEOOKC-NOMEHYUANOE

NN

Ocnoenvie nousimus (hopmansHoil kunemuku. Buosr kamanu3a,
0CcobeHHOCMU hepme HMAMUBHO20 KAMAIU3A

Kunemura ¢hepmenmamusnix pearyiii

Onpeoenenue Kunemuueckux napamempos ypaeuenus Muxasauca-
Menmen

Kunemuxa ghepmenmamusnvix peaxyuil 6 npucymcemeuu 3¢hghexmopos

Hneubuposanue heprmenmamuensix peaxyuil. Kunemuveckuii ananu3

10

Ananu3z ghepyme Hmamuenoii Kunemuxy Memooom epaghoe

11

Creyuanvuvie MemoOvl KUHEMUYECKO20 AHANU3A

12

Brusmue snewinux paxmopos na kunemuxy gepme nmamusHo
peaxyuu

[NSRE RGN | (SR | (SR U\l B 'S R  \O ) I NS
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13 | Okcuoasusie u oxcucenasnvie hepmenmamuenvle peaxyuu 2
14 | Jlakkazo-meduamopnvie cucmemot 2
BCETI'O 28

6. METOANYECKHE PEKOMEHIAIIMHA IO OPTAHN3AIIUA CAMOCTOATEJIBHON

PABOTBI CTYJAEHTOB
OPTAHW3AIIMA CAMOCTOATEJIBHOU PABOTEI CTYAEHTOB
Ne Konuuecmeo
Haszeanue memoi
n'n uacoe
1. | BiussHre MOHHON CHUJIBI pacTBOPA Ha CKOPOCTH peakuuu. Ilepsuunsie u 3
BTOPHYHBIE CONEBbIE 3((EKTHL
2. | Bniusnue TemmepaTypbl Ha CKOPOCTb XUMHYECKOH PEaKLHH.
VYpaBHenue Appenuyca. BunusHue Temmneparypsl u  pH Ha 6
(bepMEHTaTUBHYIO aKTUBHOCTb.
3. | O1nnuus GepMEeHTOB OT KaTaJIN3aTOPOB HEOEIKOBOH MPUPOIBL. 6
4. | Pemokc-noteHuuan u Meroabl ero omnpeneneHus. CTaHIapTHbIN 10
BOJIOPOIHBIN 3JIEKTPOL.
5. | 3akon TI'ecca. Cymma TeruioThl cropanuss U oOpasoBaHus. Pacuer 10
TerI0BOro 3¢ dexra peakum.
6. | M300apHO-M30TEpMUYECKUH 1 H30XOPHO-U30TEPMHUUECKUI MOTEHLIHAIL. 6
7. | IlpuHUMIIBI KUCJIOTHO-OCHOBHOIO KaTaIN3a. 6
8. | Buapl nuarnOuposanust GepMEHTATUBHON aKTHBHOCTH. 8
9. | OnpeneneHne KHUHETUYECKUX [apaMeTPOB pPeakLUU JAKKa3HOro
OKHCIICHHsT THIPOXMHOHA, MertwiruapoxudoHa u ABTC (no 6
pesyibmamam HHP  15-1BB/29 «/Iaxkkazo-meouamopuuie
OKUCIUMEbHbLE CUCIEMDLY).
10. | Kunernueckoe MonenupoBaHie GepMEHTATHBHBIX PEAKLIUH. 8
11. | Knaccudpukauust GpepMeHTOB, KaTaiu3 peakuuil pepMeHTaMu Kiacca 6
OKCHJ1a3 M IEPOKCHUIA3.
12. | AHanu3 CHIOXHBIX XHUMHUYECKHMX peakUui C TOMOILIbI0 MeToda 3
KBa3UCTALIMOHAPHBIX KOHLIEHTpaLUH.

BCEI'O 88

CamocrositenpHass padoTa CTYOEHTOB IpenycMaTpuBaeT oOTPabOTKY TEOPETUYECKHX MOJOKEHUH
MPOCIYIIAHHOTO JIGKLIMOHHOTO MaTepHaja, MOATOTOBKY K KOHTPOJIBHBIM paboTam u apyruM (opmam
TEeKyLIero KOHTPOJs, CHCTeMaTu3allds W3y4YeHHOro Marepuaia, H3ydYeHHe TeM WM BOIPOCOB,
NPEAYyCMOTPEHHBIX JIJIsl CAMOCTOSATENBHON PadOThI CTYIEHTOB.

3agauu A CaMOCTOSITEILHOTO PeleHust

. @epMeHT nakkaza oOJamaeT BBICOKOH CyOCTPaTHOW CEJNEKTHBHOCTBIO, KAaTAJM3UPYsl OKHCJICHHE
MOJIEKYJIAPHBIM KHUCJIOPOAOM THAPOXWHOHA, MHUPOKATEXWHA M TaJJIOBOM KHUCIOTBL. B pesynbrare
UCCIIEIOBAaHU KHMHETHKH pPacXOIOBaHUs CyOCTpaTOB NpPHU OIMHAKOBOW KOHLIEHTpauuu (epMeHTa
MOJIyYE€HBI CIEAYIOLINE 3HAYEHUsI KOHCTAHT ypaBHeHus: Muxasnuca-MeHTeH:

JUTSL THAPOXHHOHA Vina=2,0-10"* M/c, Kiy=1,0-10" M;

JUISL THPOKATEXHHA Vina=2,0-10 M/c, Kin=5,0-10"* M;

JUISE FAILTOBOR KHCIOTBI Vina=1,0-10" M/c, K;,=3,0-10* M.

Kaxoii n3 yka3aHHbIX CyOCTpaTOB JlaKKaza OKucisieT Haubosee 3gpdexTruBHO?

. yCTaHOBI/ITe, MPHU KaKUX KOHHCHTPALUAX PCArCHTOB U MPOAYKTOB IMMPOLECC (1)epMeHTaTI/IBHOFO OKHCJICHUA
alleTaNnbIeruaa B aleraT OyJeT CaMONPOM3BOJNBHBIM, eciu kodepMeHToM siBisercs HAJID'
CTallMOHAapHAasl KOHLEHTpauus alerara passa 1,0 107 M, a t=37°C.
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3. CocraBbTe ypaBHEHHE IJIsI CKOPOCTH PEAKIMH KOHKYPEHTHOrO (pepMEHTATUBHOrO HHTHOWPOBAHUS,
UCTIONB3Y 51 Memoo 2pagog.

O6mbem cocyna, comeprkamero paBHoBecHyt0 cMech NO; u N2Oyg Py, = 0.6 aT™, Py, o, = 0.4 aTM, Gbin
U30TEPMHYECKH yBeJIHUeH B 1Boe. Kakos OyneT KONMWYeCTBEHHBIH COCTAB CUCTEMBI IIOCIIE YCTAHOBJICHUS
paBHOBeCHsI?

4.

. KoHcTaHTa paBHOBECHS 3JIEKTPOIUTUYECKON AUCCONUALINH O-OpOMOEH30HHON KHCIIOTHI paBHA 1,410, a

o o -4 .
n-6pombenzoitHoi kucnotel 1,1-10™ monb/n mpu 25°C. Ycranoure 3HaueHue pH pactBopa, KOTOPBIiA
comepskut 1o 0,1 Monb/n 00enx KucnotT?

O O O O O O

O O

7. AHANBUAYAJIBHASA PABOTA
HNuauBuayanbHbie 3aJaHUsI HE IPEYCMOTPEHBI MPOrPaMMON.

8. KOHTPOJIbHBIE BOITPOCHI K TIPOMEKYTOUYHOM ATTECTAIIUA
OcCHOBHBIE TOJNOXKEHMSI KJAacCHUeCKOW TepmoauHamuku. IlpenmMer U OCHOBHbBIE TIOHATHUSA
TEPMOIMHAMUKH: CUCTEMa, TIPOLIECC, MapaMeTPhl U YPAaBHEHUsI COCTOSIHUA. DHEprus Temora padora.
HsonupoBaHHbIE, OTKPBITbIE U 3aKPBIThIE CUCTEMBL.
BryTpennss sneprus. Ilepsoiii 3akoH TepMmonuHamuky. [IpuHUMn skBuBajgeHTHOCTH. OOpaTUMBIA U
HeoOpaTUMBIH mpouecchl. DHTAbMUS. TerutoBbie 3P PEeKThl XUMUUECKUX PEAKIIHA.
BTopoii 3akoH TepmonuHaMuku. MHTerpan npuBeAeHHbIX TEIUIOT. DHTPONUsS TEPMOAUHAMUYECKUE U
CTaTHCTUYECKHUE aCleKThl. MI3MeHeHne SHTPONMUU B XUMHUYECKON peakiiuu.
Xapakrepuctuueckue ¢ynkumn [ubbca, I'enpmromema. Ceobomnass sHeprusa. Hanpasienue
NPOTEKAaHHE CIIOHTaHHBIX XHUMHYeckux peakuuil. HecamonpousBojbHbIE XMMHYECKHE IPOLECCHl B
kietke. Xumudeckoe papHosecue. [Ipunnun Jle-Illatense-bpayHa.
KomOuHupoBaHne paBHOBECH H  TEPMOAMHAMHYECKOE COMpsDkeHHE B O/X  mporeccax.
Makpospruueckue cBs3H U posb MoJieKysiel AT® B Onocucremax.
CraHnapTHEI XUMUYECKHA N300apHO-M30TEPMUIECKUH TIOTEHIMAT U CTAHAAPTHBIA OMOXUMHUYECKUH
1300apPHO-U30TEPMHUUECKUH TOTCHLIUAI.
Pacuer koHCTaHT paBHOBecHs U cBOOOAHOMN 3HEpruu [ mbOca.
CrniocoOmI pacuera cBOOOHOM sHepruu I mO6ca Ha OCHOBAHWUY MPUHLIUTIA ATUTUBHOCTH.
TepMonuHaMU4YeCKUi aHAIN3 OMOXUMHYECKUX PEAKIIHA.
3Ha4YeHHs] CTAHAAPTHBIX PEIOKC-TTIOTEHLHANIOB [T aHAIN3a OMOXUMHUYECKUX PEaKIIHH.
OO6ume nmpencrasnenust o gpepmentax. CTpoeHue, CTPYKTypHast opranusauusi. [IoHsITHE aKTUBHOTO U
aJJIOCTEPUUECKOrO LIEHTPOB.
OO01ue vepTsl, npucyiue pepMeHTam 1 HeOEeJTKOBBIM KaTalu3aTOPaM.
Bricokas s¢dexruBHOCTD U crienuuHOCTE AeicTBus pepmenToB. Bunbl cneumduanoctu. Teopus
®umepa u Komnanna.
CriocoOblI perynsaun (GepMEHTATHBHON aKTHBHOCTH.
OcHoBHBIE TONOXKEHUsT (opMabHON KuHeTHKH. OCHOBHOW MOCTYJIAT XUMHYECKOW KHHETHUKH.
IIpocThie U COXKHBIE XMMUUYECKHUE PEAKLIMH.
OcCHOBHBIE TOHATHA: CKOPOCTb, KOHCTaHTa CKOPOCTH, TMOPSIOK U MOJEKYJISPHOCTb pEaKLMH.
Kunetnueckue ypaBHEeHHUs U KpUBbBIE.
HeoOpatumble sneMeHTapHBIE pEakUH MEPBOTO U BTOPOro mnopsakos. OmnpeneneHHe KOHCTAHT
CKOPOCTH U MOPAJKOB PEaKLIH 110 3KCIIEPUMEHTAIbHBIM JTaHHBIM.
BrusiHue TemnepaTypbl Ha BEIMUUHY KOHCTAHTBI CKOPOCTH peakiuu. Y paBHeHHE AppeHuyca.
MHorocranuiiiple XxUMu4deckue mnpoueccol. IloHATHE O JTUMUTHPYIOIIEH CTagud MHOTOCTaAUHHOIO
npouecca. IIpyHUMIIBEI HE3aBUCHMOCTH M MHKPOOOPATHMMOCTH 3JIEMEHTApHBIX PEaKUUi, a Takke
CTAllMOHAPHOCTH U KBazucTaluoHapHocTH bonenmreiina-CemeHoBa.
Karanurnaeckue xumudeckue npoueccsl. [IoHsaTHA: KaTanuszarop, cyOCcTpaT, akTUBATOP, HHTUOHUTOP.
Teopus pepmentaTuBHOrO Katanusza. OCHOBHBIE MOHATHS. 3aMMCTBOBAHUS TEOPHU (PEPMEHTATUBHOTO
KaTajius3a U3 TEOPUil FOMOT€HHOI'O U FeTEPOreHHOr0 KaTainu3a.
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o Ilonstue ¢epmeHT-cyOCcTpaTHOrO KOMIUieKkca. [IprHLMI yCTaHOBUBIIErOCsS paBHOBecHs. Mopenb

Muxasnuca-MeHTeH.

o OcHOBHBIE TapaMmeTpbl ypaBHeHUs Muxasnnca-MEHTeH: MaKCUMaJibHasi CKOPOCTb, KOHCTaHTa

Muxasnuca 1 ee QU3NIECKUN CMBICII.

o OmpeneneHne KUHETHYECKUX MapMETPOB (PEPMEHTATUBHOW pEaKIUH MO 3KCIEPUMEHTAIbHBIM
naHHbM. Meton nuHeapusanuu Jlaitnyusepa-bepka u ero mogugukamnmu.
o Ilpumenenue Teopuu rpadoB sl aHATN3a KUHETUKH (PEPMEHTATUBHBIX PEaKIIUH.

o KucnoTHbBIN 1 OCHOBHBIN KaTaJIu3.

9. OBPA3EIl MOJAYJBbHOI'O KOHTPO.JIA (OBPA3EI] BAPHAHTA Y KPUTEPUIA

OINEHVUBAHMUA)

rOYy BIIO TOHEIIKAN HAIIMOHAJIGHBIIA YHUBEPCUTET>
Xumuueckuil pakyiabprer

CrneunanabHOCTh
IIporpamma cnenpanurera:
IIporpamMma noaroTOBKH:
Cemectp

YyeOHast TUCUUITIIMHA

04.05.01 OynoamenmaiivHas U RPUKIAOHAA XUMUSA
DynoamenmaibHas U NPUKTAOHAS XUMUSL
cneyuaiumem

IX

Kunemuka u mepmoounamuxa gepmenmamuenvix
npoyeccos

MOAYJIbHASA KOHTPOJIbHAS PABOTA

BAPHUAHT 1

1. OcobeHHOCTH mepeHOca HHepruM B OHOOOBEKTax. MaKpOIPrUYecKne MOJEKYJIbl OpraHu3Ma.
MexaHu3Mbl cyOCTPaTHOTO U OKUCIUTENBHOTO (ochoprnmuporanus. (15 6amios)

2. VcnoBusi, OrpaHUYUBAIONINE NMPUMEHEHUE ypaBHEHUss Muxasnuca-MeHTeH JJIsi OqHOCYOCTpaTHBIX
(bepMEHTaTUBHBIX peakUui: oOpa3oBaHHE KHHETUYECKH YCTOHUMBOrO (hepMeHT-CyOCTpaTHOro
KOMIUIEKCa, XapakTepuctuka KoHCcTaHT Ky, Kg, Kg', Kk. (10 6anios)

3. depmeHT nakka3a o0jamaeT BBICOKOH CyOCTPaTHOW CEJIeKTHUBHOCTBIO, KaTaJU3UPYs OKUCJICHUE
MOJIEKYJISIPHBIM KHCJIOPOIOM THAPOXMHOHA, NMHUPOKATEXWHA U TaJUIOBOH KHUCIOTHL B pesynbrare
UCCIIEIOBAaHNs KMHETUKH PACXONOBaHMs CyOCTPaTOB NPU OJWHAKOBOH KOHLEHTpauuu (pepMeHTa
MIOJIyYEeHBI CIeNYIOIME 3HAUEHHsI KOHCTAHT ypaBHEHUsI Muxasinca-MeHTeH:
 JUIS THAPOXHMHOHA Vina=2,0-107* M/c, Kiy=1,0-10 M;

o A mUpOKaTeXuHa Vimax=2,0-107 M/c, K;y=5,0-10" M;

e JUISI FAJLIOBOI KUCIOTHI Vinay=1,0-10" M/c, K;,=3,0-10"* M.

Kaxkoii u3 yka3zaHHBIX CyOCTpaTOB Jlakka3a okuciysieT Hanboee s¢dexkrusHO? (5 6anios)

4. Ompenenure Vimax U Ky peaknmn GpepMeHTaTUBHOIO OKHCICHHST PE30PLHMHA, UCIIONB3YS YPaBHEHHE
Jlaiinyusepa-bepka. Ilpu okHCIeHHH B Te€X K€ YCIOBMSAX THAPOXHMHOHA UMEEM V. =5,0 MKM/c u
K»=20 MM. Ilo oTHOLIEHHIO K KaKOMy CyOcTpaTy (pepMeHTaTuBHAs akTHBHOCTH BbIme? (10 6asos)

Kputepun oueHuBaHHs MOAYJbHOI0 KOHTPOJIsI

Homep 3apanus KoanuecTBo 6ajs10B
3anmanwms 1 15
3apanue 2 10
3apanue 3 5
3apanue 4 10
Bcero 40




10.

13

TEOPETUYECKHE BOIIPOCBHI K 3K3AMEHY (TEOPETUYECKHUE BOIIPOCHI K

9K3AMEHY, OBPA3EIl BHJIETA U KPUTEPUI OIIEHUBAHU )

(9%

10.

I1.

12.

13.

14.

I5.
16.

17.

18.

19.
20.

21.
22.

Teopemuueckue 6onpocet K IK3ameny
OO0mme momxoabl K M3YYEHHIO XUMHUYECKHMX U OMOXUMHYECKUX peakuuid. TepMOAMHAMUYECKUH |
KMHETUYECKUH MOAXOABL. XapaKkTepUCTUKA OCHOBHBIX TEPMOJAMHAMMYECKUX M KHHETHYECKHUX
(byHKIUH.
OTnnune XUMHYECKUX peakiuii or Omoxummdecknx. Ilonatne katanms u katanusatop. Kpartkas
XapaKTEePUCTUKA BUIOB KaTaausa.
depMeHThI — Ipuposa, cTpoeHue. Teopust GepMEHTaTHBHOTO KaTaIn3a.
Ces3p Mexnay OmoxuMuueckodl peakuuedl u kiaccoM ¢epmeHToB. CrneuupudHOCTb IEeHCTBHS
bepmenTOoB, Teopun ee obObsAcHsromue. OOmMe uepThl W OTIMYHS, Npucyue (epMeHTaMm H
HeOEJIKOBBIM KaTaJH3aTopam.
[TonsTne ckopocT GEePMEHTATUBHOHN peakuMU M aKTUBHOCTH (epMeHTOoB. [lapamMeTprl aKTHBHOCTH,
KOTOPBIE UCIOJIB3YIOT Ha NpakTuke. X pasMepHOCTD.
Bnusiane BHemnux ¢akropos (Ttemmeparypa, pH pacTBOpOB, naBieHHE, MOHHAs CHJA, MPUMECH
OPTaHUYECKUX PACTBOPHUTENEH) HAa aKTUBHOCTH (epMeHTOB. KOHIenuy, OOBACHSIOLINE BIUSHUE
temnepaTypsl 1 pH cpenpl Ha pepMEeHTATHBHYIO aKTHBHOCTb.
Perymsiumst  epMEHTATUBHONH AKTUBHOCTH IOCPENCTBOM KOHLEHTpaluu CcyOcTparta, HATUYUS
kodakropa u 3¢ heKTopoB.
Perymsiummn  akTHBHOCTH (PEPMEHTOB, peanusyemas 4Yepe3 TIeHOM, IMPOLECChl KOBAJICHTHOU
MOAU(HUKALMH, OTPAHHYEHHOTO MPOTEOJIN3a, Yepe3 aCCOLMALUI0O M JUCCOLMALUIO OJIMTOMEPHBIX
(bepMeHTOB.
OcHOBBI (pepMEHTATUBHONW KHHETUKU. AHamu3 cxeMmbl bpurca-XonneiH, BBIBOI ypaBHEHUS
Muxasnuca-MeHreH.
VYpaBHeHue Muxasnnca-MeHTeH, €ro OCHOBHBIE MapaMeTpbl, MX (U3NYECKHil cMbIci. YacTHbIE
BAapPUAHTHI ypaBHEeHNs Muxasnuca-MeHTeH.
Meroasl nuHeapu3auuu ypaBHeHUs: Muxasnnca-MeHTeH, BBIBOJ U HCIOJIb30BAHHME YPAaBHEHUM
Xeiinca, Jlatinyusepa-bepka, Mnu-Xodcru.
OCHOBHOI TOCTyJIaT XUMUYECKOW KUHETUKU. DU3WYECKUl CMBIC BXOMSIINX B HETO MapaMeTpOB.
Hcnonp3oBaHne OCHOBHOT'O IOCTYJIaTa JUJISl CJIOXKHBIX (pepMEHTATUBHBIX peakuuil. CocraBieHne
CHCTEMBI JJMHEHHBIX A depeHInaabHbIX YPAaBHEHUN IS CIIOKHBIX OMOXHUMUYECKHIX PEaKIIHH.
JlononHuTEeNbHBIE METOABI ONpENENeHUs KHHETHMYECKUX MapaMeTpoB ypaBHeHHs Muxasnuca-
Menren: rpadudecknii meron (Dizenrans u Kopuum-boynena), meron JIMKCOHa, yCTaHOBJIEHHE
CTALIMOHAPHBIX KOHLEHTpalmii (QepMeHT-CyOCTPaTHOrO KOMIUIEKCa W CBOOONHOH KOHLEHTpALIUH
dbepmenTa rpady HIECKUM METOJIOM.
Kpartkas xapakTepucTHKa yCIOBUI OrPaHUYMBAIOLINUX BBINOJHEHNUE ypaBHeHus Muxasnuca-MeHTeH.
Ycnosue oOpa3oBaHUs yCTOMYUBOTO (PepMeHT-CyOCTPATHOTO KOMILIEKCA.
IIpupona xoHCTaHT B ypaBHeHHH Muxasnuca-MeHTeH.
BnusiHne xoHueHTpanmu cyOcTpata M MpOAyKTAa HAa OCHOBHOE YpaBHEHHE (pepMEeHTaTHBHOMN
KUHETUKU.
[IpocTemmii KHHETUYECKUI aHAJU3 ABYXCYOCTpPaTHBIX (pepMEHTATUBHBIX peakuuii. [lapamiensHoe
U TIOCJIEIOBATENIbHOE CBSI3bIBaHNE CyOCTpaToB. YpaBHEHHE XUILIA.
WUnrnbupoBanne  QepMeHTATHBHBIX  peakuuil. Buasl  uHrnOumposanus.  Mcmonbp3oBaHue
UHTUOMPOBAHUS [IJIs Y CTAHOBJIEHHS] MEXaHN3Ma OMOXUMHUYECKUX MPOLIECCOB.
Kunernuecknii anann3 HeoOpatuMoro nHruouposanus. [I[puMeprr JaHHOTO BUIBI HHTHOUPOBAHUSL.
Kunernuecknii aHanmu3 obparumoro QepmMeHTaTUBHOrO HMHruOupoBaHusA. CrocoObl ompeneieHus
KOHCTaHTBI HTHTHOUPOBaHUS, €€ PH3NUECKUI CMBICI.
[Ipumenenne MeTona rpad0B MPH aHAIHU3E CIOXKHBIX (PEPMEHTATUBHBIX MPOLIECCOB.
IlonaTne TepMOAMHAMHUKY, 4YTO M3ydaeT. XapakTepUCTUKA KJIETKM W OpraHu3Ma Kak
TEPMOIMHAMHYECKOH CHUCTEMbL. XapaKTepPUCTUUECKHE (PYHKIUH, KOTOPBIE HCIONB3YIOT IS
TEPMOIUHAMHYECKUX UCCIIENOBAHUA OMOXUMUYECKHX CHCTEM.
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23. OcobeHHOCTH TepeHoca >Heprud B OHOOOBEKTax. YCIOBHUS, HCIOJIB3yEMble OPraHU3MOM ISt
nojy4deHus: padboTbl. Y CIOBUS, UCIIONIB3YEMbIE TPH TEPMOTUHAMHYECKOM aHAIH3e OMOXUMHYECKOM
CHCTEMBL.

24, CaMONpOU3BOJIBHBIE WM HE  CaMONPOU3BOJIbHBbIE  OMOXUMHYECKHE  pEeakUuu. Y CJIOBHS
CaMOIPOU3BOJILHOCTH MPOTEKAHUsI MpoLecca. Makpoepruieckie MOJIEKYJIbl U CBSI3H.

25. IlepeHOC 3IEKTPOHOB B OKUCIUTENBHO-BOCCTAHOBUTENBHBIX peakLusAX B kieTke. Ilpumenenue
ypaBHeHHUst HepHCTa Py aHAIN3€ STHX PEaKIHil.

26. Ilpumepsl pacdera CaMOIPOU3BOJILHOCTH MPOTEKAHHUsSI PEAKIMU TPHU HCIOJIb30BAHUU CTAaHIAPTHBIX
OMOXMMHYECKUX TEPMOINHAMHYECKUX MOTEHIIHAJIOB.

27. Tlomxoael, KOTOPBIE HCIOJNB3YIOT B OMOXMMUN NPU TEPMOIUHAMHUYECKOM aHAIN3€ OMOXMMHYECKHX
CHCTEM.

28. TepMonMHAMHUYECKUN aHATIN3 MIMKOJIN3A.

Oo0pa3zen 3K3aMeHALIHOHHOTO OHJieTa
rOYy BIIO TOHEIIKAN HAIIMOHAJIGHBIIL YHUBEPCUTET>
Xumuueckuil paxyiaprer

CneunanbHOCTB: 04.05.01 QynoamenmaivHan u NPUKIAOHAA XUMUSL

[Iporpamma crieranurera; DynoamenmaibHaAA U NPUKTAOHAA XUMUS

IIporpaMma MOArOTOBKH: cneyuaiumem

Cemectp IX

YueOHast TUCUUITIIMHA Kunemuka u mepmoounamuka Qepmenmamuensix

npoyeccos
BUWJIET Ne 1

1. OcobeHHOCTH mepeHoca HHEPruM B OHOOOBEKTaX. MaKpOIPrUdecKne MOJEKYJIbl OpraHU3Ma.
MexaHu3MbI CyOCTPaTHOTO M OKUCIUTENBHOTO (hochopunmupoBanus. (40 6anoB)

2. YcnoBus, OrpaHUYMBAIOIINE NMPUMEHEHHE ypaBHEHUS Muxasnuca-MeHTeH IJIsi OTHOCYOCTPaTHBIX
(bepMEeHTaTUBHBIX peakUui: oOpa3oBaHHE KHHETUYECKH YCTOHYMBOrO (hepMeHT-CyOCTpaTHOro
KOMILIEKCa, XapakTepucTuka KoHCTaHT Ky, Kg, Ks', Kk. (30 6as1/10B)

3. Kakoe kommuectBo »sHepruu (B kJ/[K/MONB) pacxomyercs HENMPONYKTHBHO B PEaKLUU

¢depmenTatuBHOro obpaszoBanust AT® u3 ¢ocdoeHonnupysata B CTaHAAPTHBIX ycJaoBUsAX? (30
0aJL10B)

YTBepKIEHO Ha 3acenaHnu kKadeapbl OMOXMMUN B OPTraHUIECKOH XUMHH

29

ITporoxkon Ne oT roga
2

3aB. kadeapoii

JK3aMeHaTop

Kputepun onieHuBaHHs JK3aMeHa

Homep 3apanus KoanuecTBo 6ajs10B
3anpanue 1 40
3apanue 2 30
3apanue 3 30
Bceero 100
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11. OBPA3EIl TECTOBOI'O 3AJJAHUA

1. Kaxue uz yxazannvix peakyusi UOym no paouxanbHOMY MeXAHUIMY:

1: xpopupoBaHHUe 3TaHA | 2: OPOMHPOBAHKC 3: peaxuus 4: aTKUINPOBAHUE 5: okucacHUE YIIEBOAOPOAOB B
B Ta30BOi1 (haze HA STHICHA B BOOHOW | MHApATALHH OcH3011a B IPUCYTCTBHH | XKUAKOH (pase B MPUCYTCTBUU
cBeTy, cpenc; ALICTHIICHA, FeCl;; HHHIHATOPOB;
A:l, 2; b: 2, 3; B:3.4.5; I:1; M 1,5.
2. Kaxue uz nepeduUciIennblx gefecma UCnoNb3yIOMeA 6 Kavecmee UHuyuaniopos.
1: A30METAH. 2: a300¢H301T, 3: mepeKuch OCH30MIIA, 4: TPUXIIOPMCTAH, 5: OCH3WIOBBIH CITHPT,
M 2
A:l, 2; b: 2, 3; B: 1, 3; I:3,5; H: 4.

3. Buibepume peaxyuu, Komopuie OMHOCAMCA K CMaouam o6pvisa yenu:

. . . . 0
1: ROy * RO —= 2RO + 0y, | 5, CI' + CHy —=CH; * HCL, | ;. ROOR 2% RO" + RO

4: RO; + RH —— ROOH +R". 5: 6:;
CH3_ CHZ —— CH2=CH2 + H

[A: 134 [ B:1,23.5; | B: 1.2.3.4; [ I:2.5; | M:12.34.
4. Kmo cozoan ocrosgul meopuu padumﬂbHo-uengzx npoyeccos.
| A: MenpmyTkum; | B: Bax; | B: Cemenon; | I': Tomsimm; | i: Vorcom.
5. Vixaorcume nocnedosamenvrocme NpomeKanusi yennozo npoyecca:
1: 06PEIB HeNH, 2: oOpa3zoBaHmC 3: 3apOKICHUE LICTIH, 4: pa3BUTHE LICTIH; 5: pasBerBicHUE,
AKTHBHOTO
PAIUKATTBHOTO
KOMILICKCA,
A:345.1; b: 3.2.1; B:3.4.2.1; I:23451; A 12345,

6. Kamanuz — smo

A: aBJIcHUE H3MEHEHUS

. B: yeemuucHue B: mpouecc,
CKOPOCTH XUMHICCKOU PCAKITHH

I': yckopeHue peakuuu

CKOPOCTH MPOTCKAKOIIHH C J: SIBJICHHE CHUYKCHHS
B IIPUCY TCTBHH BEILCCTB, 9 MPY BBCJCHUH B

XHMHYCCKOU 00pazoBaHUEM SHCPTHH AKTHBALMA
COCTOSIHHE H KOJTHYCCTBO CHCTEMY OIPE/ICIICHHBIX

peaKuuu Ipu AKTHBHOTO peaKuuu.
KOTOPBIX MOCJIC PEAKIHN ) . BCIICCTB;

HACPCBAHHUH, HHTCPMEINATA;

0CTACTCA HCU3MCHHBIM,

7. Kax Hazvigaemcs cnocoOHOCHb KAMAanu3amopa YCKopsants moibKo 0OHY peaxyuio (W epynny peaxyuti) u He gnuams Ha
CKOpocnib Opyeux peakyuil:

| A: m30HPaTCIBHOCTB, | bB: CEIEKTHBHOCTD, | B: cienu(h)uaHOCTS, | I': aprokaranms; | J: KaTaTuTHIECKAsI AaKTUBHOCTb.

8. Peaxyus CH;CHO g = CHypy +COqy, npomexarnowas 8 npucymcemasuy_napog 1, 18713emcs npumMepom:

A: TOMOTCHHOTO B: rereporeHHOTO I': pepMeHTATHBHOTO J: HEKATATUTHIECKOTO
) ] B: aBrokaramu3a; ]
KATaIN3a; KATAJIN3a; KATaIH3a, mpouecca.
9. Kaxue u3 nepeuuciennvix ymaepucoeHuti 6epuol.
3: Karanuzarop 4: xaranuzarop
1: karamu3arop 5: katanu3aTop yckopsaeT
2: xaraam3aTop He | oOecreqnBacT YMCHBINACT BCHMIHHY
YaCTO CHHIKET JOCTHKCHUE PABHOBECHOTO
pacxoayercs B CaMOTIPOU3BOJIBHOE KOHCTAHTbI PABHOBECHS
SHEPTHIO . COCTOSIHHS 11 OOPaTHMBIX
. XOJ€E PEAKIMH; MPOTECKAHKE TEX MPOLECCOB, | A OOPATHMBIX
AKTHBAIHH, . .. MPOLECCOB.
v KOTOpBIX AG>0; peaxuuii;
A:2.45; | b:124)5; | B:125; | I:273; | J: BCE YTBEPKICHUS BEPHBL
10. Vkascume cneyudhuueckue 0cobeHHOCHIU 2eMepO2eHHO20 KAMAI3a:
3: 3aBUCUMOCTb AKTUBHOCTHU N
1: 2: OYCHB BBICOKAA 4: OTpaBICHHE 5: ype3BpMAIHO
. Karanusaropa ot pH cpeasl u .
TMPOMOTHPOBAHUE CHCHH(DHIHOCTD, i KaTaam3aTopa; BBICOKAA AKTHBHOCTB.
TCMIICPATY PHL,

A: 4; | B: 1.4 | B: 1.3.4; | I:2.5; | X:1.2.




Ilo xypcy npeamosaraercsi INpoOBedeHHE AaTTecTallid B BUAE MOJYJBHOITO KOHTPOJISA, BBINIOJHEHUE

12. KPUTEPUU OHEHUBAHUWA

HHI[HBHI[yaHbHOfI pa60TbI U DK3aMeHa. DK3aMeH CHAOT CTYACHTHI C LICJIBIO MMOBBIICHUA peﬁTHHFa.

Pacnipenenenue 6anioB, KOTOPbIE MOTYT HOJIYYHUTb CTYACHTHI
B IPOLIECCE U3YYECHUS] NUCLIUTINHBI

OpraHuzaliuoHHO CPC Bcero
yuebnas pabora CamocrositenvHass | MonynpHblil | WHouBunyaapHas
CTyACHTA pabora KOHTPOJb | TBOpYecKas padora
Max 35 Gamnos max 25 Gannos max 40 max OaymioB 100 Gannos
6amioB
TIogroroBka B bINOJTHEHHE MonaynbHast
BOIPOCOB H AOKJA [AHAMBHAYAJIbHBIX  [KOHTPOJIbHAS
Ha CEMUHape BanaHui padota
(o 5 6amnoB 3a
BBINTOJIHEHHE,
oopmiierue u
3aIuTy
TadopaTopHOit
paboThI)
IIxana coomeemcmeus 6a1106 HAUUOHAIbHOU WIKA]lE
Ouenxano | Ouenka no Ouenka no rocyiapCcTBeHHO# MIKaJe Ouenka no
mKaJje 100-6ansbHOM | (3K3amMeH, AU(depeHUHPOBAHHBII 3a4eT) | rocyAapcTBEHHOI
ECTS mKaJje mKaJje (3a4er)
A 90-100 5 (oTaM4HO) 3a4TEHO
B 80-89 4 (xoporo) 3a4TEHO
C 75-79 4 (xoporo) 3aUTEHO
D 70-74 3 (YOOBIETBOPHUTEIHHO) 3aUTEHO
E 60-69 3 (YOOBIETBOPHUTEIHHO) 3aUTEHO
FX 35-59 2 (HeyAOBJIETBOPUTENILHO) HE 3a4YTE€HO
C BO3MOKHOCTBIK) NOBTOPHOU CAa4u
F 0-34 2 (HeyAOBJIETBOPUTEINILHO) HE 3a4YTE€HO
C BO3MOXHOCTBIO TOBTOPHOM CAA4M NpHU
yCJIOBUU 00s13aTENIbHOTO Habopa
JOTIOJTHUTEILHBIX 0aJIIOB

100-90 6anrnr06 — cTyaeHT B TIONHOM Mepe BJajeeT JEKIMOHHBIM MAaTEpHUAJIOM, CHaJl KOHTPOJbHBIE
paboThI, MOIYJIBHBIN KOHTPOJIb U 3ALIUTII JJa00paTOpHBbIe PaboThl HA OTIUYHO, 0e30MO0YHO OTBeUa
Ha BOTIPOCHI Ha SK3aMeHe.

90-80 6an106 — CTyIEHT NIEMOHCTPUPYET BBICOKOE BIIAZICHUE JIEKLIMOHHBIM MAaTEPHUAJIOM, UMEET BBICOKYIO
MOCEINaeMOCTh, CBOEBPEMEHHO CHaJl KOHTPOJIbHBIE pabOThl U MOAYJIbHBIH KOHTPOJb, & TAKXKE 3aIUTHII
naboparopHble pabOTBI C BBICOKMM OajyioM, OTBEYaJl Ha BOMPOCHl HA 3K3aMEeHEe ¢ HeOOJNbIINM
KOJIMYE€CTBOM HETOUYHOCTEI,

79-75 6a106 — CTyIEHT WMEIl BBICOKYEO MOCEINAaeMOCTh, OPUEHTHPYETCS B MaTepuaje, CBOCBPEMEHHO
CHal KOHTPOJIbHBIE pabOThl, MOAYJNBHBIA KOHTPOJb M 3AIlIUTHII J1adopaTtopHble pPaboTBl Ha
MIOJIOXKHUTEJIbHBIE OLICHKH, OTBEYAJ Ha BOIIPOCHI HA 3K3aMeHEe ¢ HeOOJIbIINM KOJIMYECTBOM OLTHOOK;

74-70 6a1106 — CTYIEHT UMEJ CPETHIOK TIOCEIIaeMOCTh U Ka4eCTBO MPH Cllaye MOAYJIbHOTO KOHTPOJIS,
OTHOCHUTEJIbHO HEIJIOXO OPHEHTUPYETCsS B MaTepuasie, UMeeT HU3KHe Oajulbl 32 KOHTPOJbHbIE PabOTH,
OTBE€Yasl Ha BOMNPOCHI HA OHK3aMEHE [ONMyCKayn OIMOKH, IUIOXO pa3dupaercs B oOmeid Teopun
(bepMEHTaTUBHOTO KaTaJn3a;



69-60 6anr06 — CTyACHT HMEJ CPEOHIOK IOCEIaeMOCTh JIGKIMHA U J1a0OpaTOPHBIX 3aHATHUH,
MOCPECTBEHHOE KAaueCTBO 3HAHWH IMPU CHa4de KOHTPOJBHBIX padOT, MOAYJBHOTO KOHTPOJS U 3aIINUTE
7abOpaTOPHBIX PaboT, INIOX0 OPUEHTHPYETCS B MaTepuae, OTBeUasl Ha BOMPOCHI HA SK3aMEHe OITy CKaJl

OmmuOKH;

MeHee 60 banioe — CTYACHT HE BBITIOJIHUJI Tpe6OBaHI/I$I AJid TIOJIYY€HUSA MUWHHMAJbHOTO KOJIUYCCTBA

0ayIoB, MPeayCMOTPEHHBIX POTrPAMMOI.

.HGKLII/IOHHbIe 3aHATHUA TMPOBOAATCA B ayAUTOPUHU, C HCMOJIB30BAHHUEM My.]'[bTPIMGI[PIfIHOfI TEXHUKHU H
nocku. [IpakTryeckue 3aHATHS TPOBOASITCS B KOMITBIOTEPHOM KJiacce, 000PYIOBAHHOM KOMITBIOTEPAMH C
JMLEH3UOHHBIM TPOrPAMMHBIM OOeCIeueHHeM, NOCTYIOM K ceTdu MHTepHeT, cronamu, nockoi. s
poBeaeHUs JabopaTopHbIX padboT ucnone3yrorcs CP-2000, razoBomoMoMeTpuydeckas yctaHoBka, KDOK-
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13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O TIPOIECCA

2, nonomep M-160M, uentpudyra, TEpMOCTATHI, CY LIMIIbHBIN KA, SIEKTPUIECCKHIE TIEUH.

14. PEKOMEHJOBAHHASA JIUTEPATYPA

n/n

HaumenoBanue

K-Bo
IK3EMILISIPOB
B OMOIHOTEKE

HouHY

Hannune
JIEKTPOHHOM
BepPCHUH B

IbC

OcHoBHas iuTepaTypa

Opaproxk U.JI.  Kunernueckue  MeTOABI  UCCIEAOBAHUS
(bepMeHTHBIX cucTeM [DJIEKTPOHHBIN pecypc] : yued.-MeTox.
nocobue ISt CHELNANCTOB CIELAIbHOCTH
"dyHnameHTanpHas u npuknagHas xumus'/ M. J1. Onaprok,
B.C. Hopomkesuy, O.B. bapanosa ; [loHeukwuii Hal. yH-T. -
Honeuk : HonHY, 2020. — 105 c.

bucceanrep, X. Ilpaxktudeckas suzumonorust [Tekcr] =
Practical Enzymology / X. buccsanrep ; nep. ¢ anrn. T. I
Maconosoit ; ¢ npeauca. A. B. JleBamosa. - Mocksa :
BUHOM. JIa6. 3uanuii, 2010. - 328 c. : un. - (MeToasl B

Ouonorun).

Xapaamona, T. C. MeToabl uccienoBaHusi KaTaIUTUYECKUX
CBOICTB Te€TEPOreHHbIX KaTajlu3aTopoB [DJEKTPOHHBIN
pecypc] : yueOHo-mMeTommueckoe mocobme / T. C.
XapnaamoBa, O. B. Bopsakumna ; HauumonanbHbIf
HCCJIeN0BATENbCKUI Tomckuit rocy 4apCTBEHHBIN
YHUBEPCUTET. - DJIEKTPOHHBIE TEKCTOBbIE JaHHbIE. - TOMCK :
Tomcknii  rocynapcTBeHHbI — yHuBepcurer, 2017. -
OnexTponHble nanHbie (1 daiin).

@DepMeHTBI, CTPYKTypa, MEXaHH3M JEHCTBUS, MOJENbHbIC
cuctemsl [Tekct] : yueb.-meTon. mocodue 1jisi MArUCTPOB U
CIIeUaINCTOB cnernuanbHocTelt "Xumus", "buoxumms",
"buonorus" Bcex popm obyuenus / [A. . [Tonos u ap.] ;
JloHeukuit Hal. yH-T. - JloHenxk : JloHHY, 2012. - 65 ¢. : n.
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ITonos, A. @. CtpykTypa U MeXaHH3M ACHCTBUS (EPMEHTOB
[Texct] : yueb. mocobme mo crmeukypcy "MounekysipHas
ouoxumust" : (ISl CTyAEHTOB crenuaibHOCTH "buoxumus"
Bcex (opm obyuenust) / A.®.Ilonos, H. T. Maneesa, O. B.
bapanosa ; JloHeukwii Han. yH-T, XuMm. dak. - JloHeUK :

18
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16. IPOTPAMMHOE OBECIIEYEHHUE
1. Windows 7 PRO (xopnopamuenas nuyensus JJOHHY Ne 46484614)
2. Microsoft Office (kopnopamusnas nuyensus JJOHHY Ne 46472919)
3. Microsoft Visual Studio (nuyensus npoepammer DreamSpark Ons evicutux yueonuvix 3aee0eniiii)
4. Jluyensuu GPL, Apache, BSD o0na c¢60600n020 npocpammnoo obecnevenus. - Aumusupyc
Kacnepcroeo;- Adobe Acrobat Reader;- xPDF'.

Pabouass mporpamMma paccMOTpeHa U TepeyTBeplkAeHa Ha 3acenaHud kKadenpbl OHMOXUMHH |
OpraHUYecKol XxuMuu 0e3 N3MEHEHHI Ha y4eOHBII Tof.

(13 29

IIpotokon Ne ot r.

3aB. kadeapoii O.B. bapanoBa



