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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenb M3yuyeHUs] TUCIMILIMHBI — IOJIyYCHHE CTyJIEHTaMU 0a30BBIX CBEICHUMN
M0 XMMUYECKON KWHETUKE M Karaiu3y, HEOOXOIUMBIX JUIsi OCBOSHUS CHEIUATBLHBIX
TUCUUIIMH, U B JaTbHEHIIEM — IJisi rpaMOTHOM, 3(dekTuBHON paboThl B cdepe
poheCCHOHATLHON A TEIHHOCTH.

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

3az[aanI/1 KypcCa SABIACTCA HM3YUCHUC YYHAIUMHUCA TCOPCTHUYICCKUX OCHOB H
MPAKTHYCCKUX ACIICKTOB XUMHYECKOMN KHMHCTHKU, COBCPIICHCTBOBAHHC B
IIOCTAHOBKE U IIPOBCACHUHN SKCIICPUMCHTOB.

1.3 IlepeueHb NJIaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCUHMILJIMHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH Ppe3yJabTAaTaMH  OCBOCHMS
o0pa3oBaTe/IbHOM MPOrpaMMbl

Koa v HanmeHoBaHue MHOUKaTopa 3aI'IJ'IaHVIpOBaHHbIe pe3ynbTtaTthbl o6yquV|s:| no ancuuniunHe
AOOCTUXEHNA KOoMneTeHUunmn

OIIK-1: Cioco0eH aHAJIM3UPOBATH U HHTEPIPETHPOBATH Pe3YJbTAThl XUMHYECKHX
JIKCIIePUMEHTOB, HA0/II0]eHHIl U U3MepeHu i

OIIK-1: Crocoben CTaH/IapTHBIE METO/IbI 00PAOOTKH Pe3yIbTaTOB
aHAITU3UPOBATh U (bH3. XUMHYECKUX IKCIIEPUMEHTOB, HAOIIOICHHI,
UHTEPIIPETUPOBATh PE3yIbTaThl | U3MEPCHUI

XUMHYECKUX IKCIIEPUMEHTOB,
HaOJIIOICHUN ¥ U3MEPEHUI

CUCTEMAaTU3UPOBATh U AaHATU3UPOBATH PE3YJIbTAThI
(U3.XUMUYECKUX IKCIIEPUMEHTOB

Croco6amMu UHTEPIpPETAUU PE3YyIbTaToOB
(U3.XUMUYECKUX SKCIIEPUMEHTOB M PacyeTHO-
TEOPETUYECKHUX PAOOT C UCIIOJIb30BaHHEM
TEOPETUUECKUX OCHOB TPATUIIMOHHBIX U HOBBIX
pazzienoB XUMHUH

OIIK-2: CnocoGeH NpoBOaUTH ¢ cOOJII0IeHHEeM HOPM TeXHUKHU 0e301acHOCTH
XMMHYEeCKHI IKCIIePUMEHT, BKIIOYAas CHHTe3, AHAJIN3, H3y4eHHe CTPYKTYPbI H
CBOICTB BellleCTB H MATEPHAJIOB, HCCJIeIOBAHNE NPOIECCOB € UX YYaCTHEM




CTaH/IapTHBIE METO/Ibl OJIYUYSHUS, UIEHTHU(PUKAIIH U
UCCIIEZIOBAHUS CBOMCTB BELIECTB U MAaTEPHAIOB, IPABUIIA
00paboTkH U 0(hOpMIIEHHUS PE3YJIBTATOB PabOThI, HOPMBI

OIIK-2: CriocobeH mpoBOAUTS C
COOJTII0ICHEM HOPM TEXHHUKHU
0€30IaCHOCTH XUMUYECKUM

HKCIIEPUMEHT, BKJIFOYasi CHHTE3,
aHAIIN3, U3YYEHHUE CTPYKTYPHI U
CBOMCTB BEIIECTB U
MarepHaioB, UCCIIEOBaHHIE
MPOIIECCOB C UX YYaCTHEM

Tb
CTaH/IapTHBIE METO/Ibl 0OPAOOTKH PE3yIbTATOB
JKCIIEPUMEHTA

MCTOABI INTAHUPOBAHUA SKCIICPUMCHTA
MIPOBOAUTD NMMPOCTHIC XUMHUYCCKUC OIBITHI 110
npeajaracMbIM MCTOAWKaM

BBI6I/IpaTB MCTOAbI JUAIrHOCTHKH BCIICCTB U

MarepuaioB, IIPOBOIUTH CTaHIAPTHBIC H3MEPEHHS
TUIAHUPOBATh YKCIICPHMEHT Ha OCHOBE aHAITN3a
JUTEPATYPHBIX JaHHBIX, aHATU3UPOBATh U 0000IIATh
pe3yNIbTaThl SKCIIEPUMEHTa, (OPMYIIUPOBATH BHIBOJIBI
0a30BBIMU HABBIKAMH MIPOBEICHUS XUMHIECKOTO
IKCIICPUMEHTA ¥ OYOPMIICHUSI €0 Pe3yIIbTaToOB
HaBBIKaMU TIPOBEJICHHS IKCIIEPUMEHTA K METOIaMU
00paboTKH ero pe3yJIbTaToB

HaBBIKAMH TTAHUPOBAHUS, aHATIM3a U 0000IICHUS
pEe3yJIbTaToB 3KCIEPHMEHTA

OIIK-3: Cnoco0eH NpMMeHATh PaCcYeTHO-TeOpPeTHYeCKHe METOAbI ISl H3YYCeHHUS
CBOICTB BellleCTB M NMPOLECCOB ¢ HX YYACTHEM € HCNOJIb30BaHHEM COBPeMEHHOIi

BBIYHCJIHATEIbHON TEXHUKH

OIIK-3: CniocobeH npuMeHsTh
pacyeTHO-TEOPETHUECKHE
METOJIbI ISl U3Y4YEHHSI CBOMCTB
BEIIECTB U MIPOLIECCOB C UX
Y4acTHEM C UCIOJIb30BaHUEM
COBPEMEHHOM BBIYMCIUTEIbHON
TEXHUKHU

OCHOBHBIE TEOPETUYECKHUE U TTOTYIMIIUPUIECKUE
MOJIeTH pacueTa (PU3HKOXUMHUIECCKIX CBOMCTB BEIIECTB

IIPUMEHATH OCHOBHBIE TEOPETUYECKUE U
MOJIySMIIUPUYECKHAE MOJEIIH pacuera
(U3NKOXUMHUYECKUX CBOMCTB BEILIECTB
OCHOBHBIMH HABBIKAMU UCIIOJIb30BAHHUS
TEOPETHUECKUXE U MOIYIMIIUPUIECKUXE MOJIETIEH
pacuera (PU3MKOXMMHUYECKHUX CBOICTB BEIIECTB

OIIK-4: Cnioco0eH IJIaHUPOBATH PadoThl XUMHYECKO HATIPABJIEHHOCTH,
00padaTbIBaTh U HHTEPIPETHPOBATH MOJTyYeHHbIE Pe3YyJIbTATHI C HCIOJIb30BAHHEM
TeopeTHYeCKNX 3HAHUI U NPAKTHYECKUX HABBIKOB pPellleHUs] MATEeMaTUH4YeCKUX U

¢usnyeckux 3axayq




OIIK-4: CniocobeH miaHupoBarb
paboThl XUMUYECKON
HaIrpaBJIeHHOCTH, 00pabaThIBaTh
U MHTEPIIPETUPOBATh
MOJTyYEHHBIE PE3YNIbTATHI C
UCTIOJIb30BaHUEM
TEOPETUYECKHUX 3HAHUI U
MPAKTUICCKUX HABBIKOB

OCHOBHBIC YPaBHEHUS, PABUJIA U 3aKOHBI MATEMaTUKHU U
¢buzuku

o0OpabarsiBaTh (PU3.XUMUUYECKUE JaHHBIE C
WCIIOJIb30BaHUEM CTaHAPTHBIX CIIOCOOOB
armpPOKCUMAIH YHCIICHHBIX XapaKTePUCTUK

MeToIaMH 00pabOTKH TaHHBIX C UCTIOIB30BAaHUEM
CTaH/IapTHBIX CIIOCOOOB AIMPOKCUMAIIUU YUCIICHHBIX
XapaKTePUCTHK

PEIICHHA MaTEMATHYCCKUX U
(I)I/ISI/I‘-ICCKI/IX 3aga4d

OIIK-5: Cnoco0eH ucnonb30BaTh CyleCTBYIOIIHE IPOrPaMMHbIE MPOAYKTHI H
HH(pOpPMALMOHHBIE 0a3bl JAHHBIX VIS pellleHHus 32124 NpogecCHOHATbHOMI
AeATeJbHOCTH € Y4eTOM OCHOBHBIX TpeOoBaHuil MHGOPMAILIMOHHOI 0€30I1aCHOCTH

OIIK-5: Cnocoben
UCTIOJIB30BaTh CYIIECTBYIOIINE
IPOrpaMMHBIE TIPOTYKTHI U
UH(POPMAIMOHHBIE 0a3bI
JAHHBIX JJI PelIeHus 3a/1a4
npohecCHOHATHHON
NESTEIbHOCTH C yUYEeTOM
OCHOBHBIX TpeOOBaHUI
UH()OpPMAITMOHHOM
Oe3omacHoCTH

WCTOYHUKH HAyYHO-TEXHUYECKOH U TTaTCHTHOM
nHOpPMaIIH, CUCTEMBI HHPOPMAITHOHHOTHO
obecrieueHnst HAyKu U 00pa3oBaHUS

0COOEHHOCTH XpaHEHUsI 1 00PadOTKN XUMHUYECKOM
WHPOPMAIUH B IICKTPOHHOM BHJIE

aHATTM3UPOBATh, CHHTE3UPOBATh, KPUTUIECKU
pe3roMUpPOBaTh HHHOPMAIIHIO

OCYIIECTBISITH COOp, 00pabOTKY, aHATTU3 U
CHCTEMaTU3alMI0 HAyYHOU Y HayYHO-TEXHUICCKON
nHGOpMAIUH [T peUIeHNs TPOPECCHOHATBHBIX 3a1a4
OOIIMMHU MeToIaMU PabOTaMK ¢ MHPOBBIMH
XPpaHWIMIIAMH JIEKTPOHHOW HH(POPMAIHIH,
ANEKTPOHHBIMU OMOIMOTEKaMH, KOJUIEKIUSIMH 0a3
JTAHHBIX

HaBBIKAMHU 0TOOPA PATMOHATIBHBIX TPUEMOB ITOUCKA
Hay4HOW MH(OPMAIMH, TATEHTHOTO TIOMCKA B O0JICTH
XUMHU

OIIK-6: Crioco0eH npeacTaBJsiTh pe3yJibTAaThl CBOeil padoThbl B YCTHOM U
NMCbMEHHOH (hopMe B COOTBETCTBHH C HOPMAMM U NMPABWJIAMHU, IPUHATHIMHA B

npogeccuoHaIBLHOM co00LIECTBE

OIIK-6: Cnocoben
NPEJICTABIISATh PE3yIbTaThI
CBOE paboThI B YCTHOU U
NUChbMEHHOU (hopMe B
COOTBETCTBUH C HOPMaMH U
NpaBUJIaMH, IPUHATHIMU B
npodeccCHoHATLHOM
cooO1uiecTBe

(hopMBI TIpeACTaBICHUS HAYYHON M TEXHUYECKOU
uHpopMaIuH

MIPEJICTABIISATh PE3YIbTAThl SKCIIEPUMEHTAIBHON PabOThI
B BHJIE OTYETA IO CTaHAapTHOU popme

HaBBIKAMU MPEICTABICHUS PE3YIbTAaTOB
AKCIIEPUMEHTATHLHOM PadOTHI B BUJIE TE3UCOB U
Mpe3eHTalun

YK-1: CniocodeH ocymecTBJIATH MOUCK, KPUTHYECKUH aHAJIM3 U CUHTE3
uH(opMaLNU, MPUMEHATH CUCTEMHBIN MOIAXO0/ JJIsl pellleHNs MOCTABJIEHHBIX 32124




VYK-1: CriocobeH ocymecTBIsATh
IIOMCK, KpUTUYECKUN aHATIN3 U

MpaBuJjIa TOUCKa HAy4YHOU HH(OpMaIUU B TUTEpAType U
Hay4YHBIX 0a3ax JaHHBIX

CUHTE3 UH(pOpMALIUH,
IPUMEHATH CUCTEMHBIN TIOXO
JUISl pEIIeHUs] TOCTaBJIEHHBIX
3ama4

AHAIM3UPOBATh HAYYHYIO MH(POPMALIHIO
HaBbIKAMU MIPUMEHEHUsI HayYyHO! MH(OpMauu npu
pELIEHNH OCTABJICHHOM 3a1a4un

YK-2: CniocobeH onpeaeasiTb KPyr 3aa4 B paMKaX MOCTABJIEHHON 1eJIM U BIOMPATH
ONTHMAJIbHBbIE CTIOCO0bI UX pellleHNsl, UCXOAsl U3 IeliCTBYIONIUX MPABOBLIX HOPM,
HMEIOIIUXCH PECYPCOB H OrPaHUYEeHUH

VYK-2: Cnocoben onpenensiTh
KpYT 3a7a4 B paMKax
IIOCTaBJIECHHOMU LIETTH U
BBIOMpATh ONTUMATLHBIC
CIOCOOBI X PEIICHHUS, HCXOIS
U3 IEUCTBYIOIIUX MPABOBBIX
HOPM, UMEIOIINXCSI PECYPCOB U
OTrpaHUYEHUN

OCHOBHBIE 3aKOHBI (PH3.XUMHH, METOJIBI CHHTE3a 1
rccenoBanusl PU3.XUMUYECKUX CBOMCTB, HX TPUOOPHOE
odopmiieHne

OMPCACIIATh 3ada4M OJId JOCTUKCHU A IIOCTaBJICHHOU
1IEJIN, BBIOMPATh ONTHMAIBHBIC CIIOCOOBI UX PEUICHHUS
HaBBIKAMHU ONPEAEICHUS 3a0a4 JJIs JOCTUKEHUS
MTOCTABJICHHOH I1€JTH, BBIOOpA ONITUMATBHOTO CIIOC00a UX
perenus

YK-4: Cnnoco0eH ocymiecTBJSATh 1eJI0BYI0 KOMMYHHKAIMIO B YCTHOM M MHCHbMEHHOM
¢opmax Ha rocyaapcTBeHHOM si3bike Poccniickoil @enepauuu 1 HHOCTPAHHOM(BIX)

si3bIKke(ax)

YK-4: CriocobeH oCcyecTBIsITh
JIETIOBYIO KOMMYHHKAITHIO B
YCTHOM M MUCbMEHHOM opmax
Ha rOCy1apCTBEHHOM SI3bIKE
Poccuitckoit denepannu u
MHOCTPaHHOM(bIX) sI3bIKe(ax)

MpaBujIa ¥ HOPMBI AEIOBOTO YCTHOTO U MUCEMEHHOTO
oO1eHus

OCYIIECTBIISTH IETTOBYI0O KOMMYHHKAIIUIO B YCTHON U
MUCbMEHHOU popme

HaBBIKAMU OCYIIIECTBJICHHS IEJI0BOM KOMMYHUKAIIH B
YCTHOM U MUCbMEHHOU opMme

YK-6: CniocodeH ynpasJsiTb CBOMM BpeMeHeM, BHICTPAUBATh U PeaJiM30BbIBATH
TPAeKTOPUIO CAMOPA3BUTHS HA OCHOBE NPMHLMIIOB 00Pa30BaHMs B TeYeHHe BCeil

KHU3HHA

VYK-6: CriocobeH ynpasisiTh
CBOMM BpPEMEHEM, BBICTPANBATh
Y PEATU30BBIBATH TPACKTOPHIO
CaMOpPa3BUTHUS Ha OCHOBE
NPUHIUIIOB 00pa30BaHus B
TE€YECHHUE BCEU XKU3HU

OCHOBBI TAMMMEH>KMEHTA

pEATN30BbIBATH CBOE CAMOPA3BUTHUE

HaBbIKaAMHM YIIPABJIEHUS BPEMEHEM U peaiu3auueit
CBOET0 CaMOPa3BUTHS

YK-8: CnocoleH co31aBaTh M MO/IeP:KUBATh 0e30I1aCHbIe YCJI0BHA
KM3HeAeATeJbHOCTH, B TOM YHCJIe IPH BOSHHKHOBEHUH YPe3BbIYANHBIX CHTYal Uil

YK-8: CriocobeH co3aBarb U
MOJJIEPKUBATh 0€30I1acHbIC
YCIIOBUS )KU3HENEATEIbHOCTH, B
TOM YHCJIE TP BO3ZHUKHOBEHUH
Ype3BbIYAWHBIX CUTYyaIINi

(haxTOpBI, OKa3bIBAIOIINE BPEAHOE BIUSIHUE HA 3I0POBHE
U )KM3HEIEATEIbHOCTD YEJIOBEKA, OKPYKAIOLLYIO CPEY
BBISIBJIITH OTMacHbIe (DaKTOphI MPHU paboTe B Jaboparopuun
Y Ha IPOU3BOJICTBE

3JIEMEHTapHBIMU MTPHEMaMU OKa3aHHsl MePBOil TOMOIIN
IIPU HECYACTHBIX CIIydasX MpH padoTe B 1adOpaToOpuu U
Ha MPOU3BOJICTBE

1.4 Oco0eHHOCTH pean3alMu IUCIUTLTHHBI

SI3BIK peanu3anuy IUCUUILIMHBL Pycckuil.

Jucuurnnaa (Moyiip) peanusyercs 6e3 npumenenus 0 u JJOT.
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2. O0beM IMCHUILUIHUHBI (MOIYJIs1)

(&

Bcero,
- 3a4C€THBIX
Bun yueGHOM paboThI R —
(akam.uac)
KonTakTHas pabora ¢ 2,94 (106)
npenoaaBaTeyieM:
3aHATHS JTEKIUOHHOIO THIIA 0,94 (34)
MPaKTHUYECKNE 3aHSTHS 0,5 (18)
J1a00paTropHbIe padOTHI 1,5 (54)
CamocrosiTesqbHAsA padora 1,06 (38)
o0yuarommxcsi:
KypCOBOE IPOEKTHPOBAHHE
(KTT) Her
KypcoBas padorta (KP) Her
IIpomexyTounas arrecrauusa |1 (36)

(Ox3amen)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
n/m Moy, TemsI (pasaesbr) AMCHUIITHHEL IIpakTnueckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3nocC anocC 3nocC SUO0C
1. ®opmasibHAsI KHHETHKA

1. Ilpenmer u 3agaun Kypca. XMMHYECKask KHHETHUKA KaK
pazien pu3ndecKoil XuMuH. TepMOIMHAMUYIECKUN 1 1
KHHETHYECKUH KPUTEPUH PEaKIIMOHHON CTIOCOOHOCTH
CUCTEMBI.
2. CKOpOCTb peakItu.
[TonsiTue ckopoctu peakuuu. OakTopsl, BIUAIONINE HA
CKOpoCTh peakiuu. Kiiaccudukanus XuMIHYeCKUX PeaKIuil.
OCHOBHO# TOCTYJIaT KUHETUKH. [Topsiaok peakuuu, 3
MOJIEKYJIAPHOCTh. KHHETHKA IPOCTBIX PEaKLIAMN.
Peakunu nepBoro nopsiaka. IlceBnomonekynsipHbie
peakuuu. Peakiiuy BTOpOro u TpeThero nopsiaka. Merozsl
ONpeIETCHUs MOPS/IKA PEaKIUH.




3. KuHeTuka cioKHbIX peaklui.

[Tpsmast u oOparHast 3a1aun KUHETUKU. [IpuHimn
He3aBUCUMOCTH. OOpaTuMble peakluy MOPSIKa.
[TapamnenpHble peakuuu. MeTon KOHKYpUPYIOLINX
peaxnuii. [Tocnenosarenbublie peakiyu.[IpudanxeHHbIe
METO/Ibl KHHETHUKH.

MeTo1 KBa3UCTAIMOHAPHBIX KOHUEHTPAIUH.
JInmutupyromas cranus. KBasupaBHoBecHOE
npuOIMKEeHHUE.

4. Peakiiuu B OTOKE

[IpenenbHbIE PEKUMBI IPOBEICHUS PEAKLIUHI B IIOTOKE.
YcnoBue marepuanbHoro Oananca. Kuneruka peakuuii B
pEeaKkTopax UACATbHOIO CMEIICHUS U UACATBHOTO
BbITeCHEHUS. CTallMOHAPHBIN PEKUM KHHETHUECKOTO
mporecca.

5. BnusiHue Temneparypbl Ha CKOPOCTh PEaKIIHH.
[IpaBuno Baut-Todda. YpaBaerune Appennyca. Meto bt
pacdera SHepPTUH aKTHBAIMH U TIPEIIKCIIOHSHITHATBHOTO
MHouTeNs. TernoBoit B3pbIB. Juarpamma CemeHoBa.

6. Beegenue. [Ipocteie peakiuu. Conep:kaHue 3aHsITHS:

YHOPpaXKHCHUA Ha COCTABJICHUC KUHCTUICCKUX ypaBHeHI/Iﬁ 110
SKCIICPUMCHTAIIBHBIM JAHHBIM O CKOPOCTHU PCAKIINH; 3aJa4N
Ha pacyYCT KOHCTAHT CKOpOCTCP’I u KOHHCHTpaLII/Iﬁ BCIICCTB B
IMMPOCTHIX PCAKIUAX IICPBOTO, BTOPOTIO U TPECTHETO MOPAAKOB

" Ha OIIPCACIICHUEC ITOPAAKOB peaKHHﬁ.




7. Cnoxubie peakiuu. CoepxaHue 3aHATHI: pelleHue
3a[1a4 Ha pacyeT KOHCTAHT CKOPOCTEN OTAEIIbHBIX CTAIUMN
00paTuMBIX U TapaJUICIbHBIX peakiuid. [IpubnmkeHHbIe
METOAbl KHHESTHKH

ConeprkaHue 3aHATHS: COCTABJIEHUE KHHETHYECKUX
YpaBHEHHU Ha OCHOBAHUU MPEJI0KEHHBIX MEXAHNU3MOB
CJIO’KHBIX PEaKIIHiA.

8. Peakiiuu B motoke. Coaep:kaHue 3aHATUA: PEIICHUE
3a/1a4 Ha pacyeT KOHCTAaHT CKOPOCTEN PEAKLIUM B TIOTOKE.

9. Biustnue Temmneparypbl Ha CKOPOCTh peakiuu. MeToabl
pacuera SHEpIUy aKTUBALUHU U NPEIIKCIOHEHIIMATBHOTO
MHOKHUTEJIA.

Copepxanue 3aHATHA: TpapuuecKoe U aHATUTHYECKOE
ONPEAEIIEHUE SHEPTUU aKTUBALUK 1
MPEA3KCIOHEHIIUATILHOTO MHOKUTENS IO YPABHEHUIO
AppeHuyca U METOJIOM TpaHC(HOpMAIIMA KHHETUYECKUX
KpPUBBIX.

10. UHCTpYKTaX IO TEXHUKE O€30IIaCHOCTH U OXpaHe Tpya

11. VI3yueHnue ckopoCcTy TUpOIn3a YKCYCHOTO aHTUApUIA
METO/IOM 3JIEKTPUUYECKON IPOBOIUMOCTH.

Conepskanue padoThel: 3mMepsist 2JIeKTpUUIECKYIO
MPOBOJIUMOCTb, OTIPEACIISIOT KOHLIEHTPALMIO YKCYCHOM
KHCJIOTBI, 00pasyromencs: Ipyu THIPOIN3e YKCYCHOTO
AHTUuaApuaa. HOJIy‘-IeHHBIC SHaYCHUA UCIIOJIB3YIOT JJIS1
rpauueckoro orpeeaeHusi KOHCTaHThl CKOPOCTH PEeaKIIuu
U IJId pacdeTa SHCPIrun akTUBAIlUU, TCIUIOTHEL U SOHTPOIINN
aKTHBAIUH.
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12. U3ydyeHue KUHETUKU PEAKIIUK TUIPOJIN3a YKCYCHOTO
AQHTUAPUJIA KOJIOPUMETPUUECKUM METOJIOM.

Coneprkanue padoTel: KHHETHKY peakiuu U3ydaroT 0
KOHIOCHTpAaIun ﬁona, BBIACIIAIOIICTOCH IMTPU OKUCIICHUN
MOJUa UOJaTOM B KHCion cpene. [1o skcnepuMeHTaTbHbIM
JIaHHBIM PACCYUTHIBAIOT KOHCTAHTY CKOPOCTU PEAKIUY U
SHEPTHIO aKTHUBAIIH.

13. V3yueHue KHHETUKHU PEaKIIUU OKUCICHUS THOMOYEBHUHBI
U THoareTamu ia rekcaruanodeppara (111) B menounom
pacTBope.

Conepxanue padboThl: X0/ peakliii KOHTPOJIUPYIOT 110
M3MEHEHUIO KOHIIeHTparuu rekcarmanodeppara (111) mpu
3a/IaHHOM TeMIeparype, U3Mepsist ONTUYECKYIO TNIOTHOCTD
pactBopa. [1o pe3ynbraram OnbITOB PaCCUUTHIBAIOT
KOHCTaHTY CKOPOCTH M SHEPTHIO aKTHBAIIMU IPOIIEeCcca.

14. V3y4yeHnne KUHETUKU PEaKIIUY OKHCIICHUS THOMOYEBHHBI
u THoareramua rekcarmanodeppara (I111) B menounom
pacTBope.

Copepxanue paboThl: X0/ peakliud KOHTPOIUPYIOT 110
M3MEHEHHUIO KOHIIeHTpauu rekcanuanodeppara (I111) mpu
3aaHHON TeMIepaType, U3Mepsisi ONTUYECKYIO TNIOTHOCTh
pactBopa. I1o pe3ynpTaTram ONMBITOB PAaCCUNTHIBAIOT
KOHCTaHTY CKOPOCTH M SHEPTHIO aKTUBAIMH TpoI1iecca.

15. IIpopaboTka JIEKLIMOHHOTO Marepuaa.
OdopmieHne 1 MOAroTOBKA K 3allUTe J1a00paTOpHBIX
paboT.

[TonroToBka K MPakTHYIECKAM 3aHSATHSIM.

Pemenue 3anay
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16. CamoCTOSITEIBHOE U3YUYEHHE TOTIOJTHUTEIBHOTO
TEOPETHUECKOT0 MaTepHasia o TeMe: peJlaKCallMOHHbIE U
CTpYEBBIE METO/IbI U3YUYEHHSI OBICTPBIX PEaKIUil.

[Ipu n3ydeHun NaHHOM TEMBI CIEAYET OCTAaHOBUTHCS HA
TaKMX MOMEHTAaX, KaK BPEMs pPeJIaKCallii; UMITyJIbCHBIE U
CTAllMOHAPHBIE PEJIAKCAITMOHHBIE METO/Ibl; CTPYEBbBIE
METO/IbI: METO/IbI HEMTPEPBHIBHOM, YCKOPEHHOM,
OCTaHOBJIEHHOM CTPYH; NOCTPOCHUE KUHETUUECKUX KPUBBIX
C TIOMOIIIBIO JIAHHBIX METOJIUK; CTIOCOOBI OIPEIEICHUS
KOHCTaHTBI CKOPOCTH; IPUMEHEHUE CTPYEBOIO METO/IA.

2. Teopusi XMuMH4Y€CKOIl KHHETUKH

1. CooTHOIIEHN KUHETUYECKOM TEOpUH Ta30B.
VYpaBHeHne MakcBeiia Uil pacpeeIeHUs MOJIEKYJI 110
ckopocTsiM. CpeliHssl CKOPOCTh IBUYKEHUS MOJIEKYJI.
Juarpamma cTonkHOBEeHM. PacueT yncia CTOIKHOBEHUH.
Teopust OMHapHBIX COyAAPEHU.

Oueprus akTuBauu. KoHcTaHTa ckopocTu
OoumMoekysipHOi peakunu. Ctepuueckuil pakTop.
[TpumeHeHue Teopun OMHAPHBIX COYAAPEHUI K
MOHOMOJIEKYJISIPHBIM PEaKIUIM.

12




2. OCHOBHbIE MOHSATHUSI TEOPUU AKTUBUPOBAHHOTO
KOMILIEKCA.

[Tepexomnoe cocrosinue. Teopust aOCOTIOTHBIX CKOPOCTEH
peakuii. Kapra moBepXHOCTH NOTEHUUATBHOM SHEPTHUH.
TpancMmuccuoHHbIN KO3GGUIMEHT. ATrnabaTHaecKuit
npouecc. [lonoxenus, gexalire B OCHOBE TEOPUU
nepexoqHoro cocrosiHus. Koncranra ckopoctu
OMMOJIEKYJIIPHOM peaKluu.

TepMoauHaMUYECKU acCIEKT TEOPUH MEPEXOTHOTO
COCTOSIHUSL.

CBs13b KOHCTaHTBI CKOPOCTHU PEAKIIUH C
TEPMOJIMHAMUYECKUMU PYHKUIUAMU. DU3NUECKUN CMBICIT
SHTAIBIINH AKTUBALUU.

MOHOMOJIEKYISIPHBIE U TPUMOJIEKYJIIPHBIE PEAKLIMY.
KoHCTaHTBI CKOPOCTEN MOHOMOJIEKYJISIPHON 1
TPUMOJIEKYJIIpHON peakuuid. TemneparypHas 3aBUCHMOCTb
KOHCTaHTBI CKOPOCTH TPUMOJIEKYJISIPHOM peaKIiH.

3. Peakuu B pacTBOpax.

[IprMeHUMOCTb TEOPUM CTOJIKHOBEHHM K PEAKLIUIM B
pacTBOpax. PacueT KOHCTaHTBI CKOPOCTH 1O TEOPUH
AaKTUBHUPOBAHHOTO KoMILIeKca (ypaBHeHue bpencrea-
breppyma). [lepBudHbBINA 1 BTOPUYHBIN COJIeBbIe A((HEKTHI.

4. Teopun XMMUYECKON KUHETUKH.

Coneprkanue 3aHsATUS: CPAaBHUTENIbHBIA aHATU3 TEOPUU
OMHAPHBIX COYJapEHUI U TEOPUHU aKTUBUPOBAHHOTO
KOMILJIEKCA: PEIICHHE 3a/1a4 Ha pacueT SHTATbIINU U
SHTPONUH aKTUBALIMU, KOHCTAHTHI CKOPOCTH.

5. JTaboparopHbie pabOThI HE TPEYCMOTPEHBI.
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6. [IpopaboTka JIEKIIMOHHOTO MaTrepHuaa.
HOI[FOTOBKa K IPAaKTHUYCCKUM 3aHATUAM.
Pemenune 3amau

7. CaMoCTOSITEIPHOE U3YUEHHE TEOPETUUECKOro Marepuaia
no teMam: 1. CTarucTu4eckuil acekT Teopun
aKTHBHUPOBAHHOTO KOMILJIEKCA

2. Pacuer ctepudeckoro ¢akTopa 1o TEOpUu MepexoaHOro
COCTOSIHUS

3. Kunernka cnenumuecKux CJA0KHBIX peaKiui

1. [TlenHbIE peakuy.

OcHoOBHbIE IOHATHS KUHETUKH LENHBIX peakiuil. Kunetuka
Pa3sBETBIICHHBIX LENHBIX peakuui. Teopus B3pbIBOB.
BeposTHOCTHas TeOpUs LEIHBIX PEaKUil.

2. DOTOXMMHUYECKHUE PEAKIINH.
OCHOBHbBIE TOHATHSI KHHETUKU (POTOXUMHUYECKUX PEAKIIHH.
3akoHb! poToxumMun. CKOpoCTh POTOXUMUYECKON PEaKIIUH.

3. OCHOBHBIE MTOHATHS TEOPUU T€TEPOTEHHBIX MPOLIECCOB.
Huddyzus u ckopocts quddy3un. 3akonsl Ouka.
KnHeTnka npoueccos B yCI0BUAX CTAMOHAPHOTO U
HECTAIlMOHAPHOTO COCTOAHUS AU (HY3UOHHOTO TTOTOKA.
TemmneparypHas 3aBUCUMOCTb Ko3(purinenrta
muddy3un.Peakiium ¢ yyacTueM TBEpbIX TEIl.

Peaknyu TBepHo€ TENIO — JKUIKOCTh M TBEPAOE TEIIO — Ia3.
Mopdonoruyeckre Mojiesi 00pa3oBaHUs U pocTa
3apOJIbIIICH. 3apoIbIIe00pa3oBaHue B OJIHY CTAIUIO U B
HecKoJbKO cTafuii. CirydaiiHoe 3apoableo0pa3oBaHie B
obbemMe TBeporo peareHTa. Y paBHeHue Epodeena.
OKCIOHEHIMATIBHBINA IEPUOJ] YCKOPEHHUS POCTA 3apOABILIEH.
VpaBuenue IIpayra-Tomnkunca.
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4. llenHbIC pEAKIIMH.
CopeprkaHue 3aHsATUS: pElIeHUE 33/1a4 Ha pacyeT KOHCTAHT
CKOpOCTEM, ONPEETICHUE MOPAIKOB LEIMHBIX PEAKIUM.

5. ®OTOXUMUYECKUE PEAKIIUH.

Coneprkanue 3aHsATUS: pEIICHUE 3a/1a4 Ha pacyeT KOHCTAHT
CKOPOCTEH M KBAaHTOBOTO BBIX0/1a (POTOXMMHUYECKUX
peaKIui.

6. KuHeTuka rereporeHHbIX MPOLIECCOB B YCIOBUSIX
CTAL[MOHApHOTIO pekuma A1 y3noHHOro NoToKa
CopneprkaHue 3aHATHS: PEILIEHHUE 3a/1a4 Ha pacyeT
KOHCTaHThI CKOpOCTU AU(D(y3uH ¢ UCTIOIB30BaHUEM 3aKOHA
®uka U TeMneparypHON 3aBUCHMOCTH KOHCTaHTBI
CKOPOCTH.

7. VI3yueHne KHHETUKH (POTOXUMHUYECKOTO Pa3I0kKEeHUs
NEPEKUCH BOJOPOJIa.

Coneprxanue padotel: Kunetuky GoToXuMnieckoro
Pa3yioKEeHUs [IEPEKUCH BOJOPO/Ia U3YUaOT [0 00beMy
KHCJIOPO/1a, BBIJIENSAIONIET0Cs IpU 00JIy4eHUH pacTBOpa
yJIbTpadUoIETOBBIM CBETOM. Y CTAHABIIMBAIOT 3aBUCHUMOCTH
CKOPOCTH Ipoliecca OT KOHLEHTpaluu (GeHona
(3amenTuTeNs PeaKINK ), UHTEHCUBHOCTU OOJTyYCHHS U
JamMeTpa peakMoHHOro cocyza. [1o onbITHBIM TaHHBIM
METOJIOM rpaguueckoro audQepeHnpoBaHnst HaXOAST
CKOpPOCTb PEaKIIMU B pa3HbIe MOMEHTHI BPEMEHHU, I10
MOJTYYCHHBIM 3HAUYEHHSIM TPahUIeCKH OTPEIENISIOT
KOHCTAHTY HapacTaHUs, XapaKTepU3YIOILyI0 CKOPOCTb
Pa3BETBJICHUS, M PACCUNTHIBAIOT NIEPUO]T MH Ty KIIHH.
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8. I3ydyeHne KUHETUKU TOMOXUMHUYECKUX PEAKIUH.
Conepxanue padboTsl: KHHETHKY TOIOXMMHYECKUX
peaKIuii U3y4aroT ra30MEeTPUIECKIM METOI0M Ha IpUMepe
TEPMHUYECKOTO Pa3IoKeHUs repMaHraHara kams. CKopocTb
mpolecca onpeAensoT rpapuyeckum
TuQdepeHIIMPOBaHUEM 3aBUCUMOCTH CTEIICHU
IpEeBpalleHus] OT BPEMEHH, PACCUUTAHHOH MO 00BEMY
BBIJICJIAOLIETOCS KUCIOPOia. AHATU3UPYIOT 3aBUCUMOCTh
CKOPOCTH peakIK OT BpeMEHHU. 3HAUEHUs CTEIeHU
MPEeBpaIeHUs B pa3HbIE MOMEHTHI BPEMEHHU UCTIONIB3YIOT
11 Tpauaeckoro onpeaeneHus Ko3pPUIMeHToB B
ypaBHeHnu EpodeeBa. DkcriepuMeHTHI MPOBOIAT MPU ABYX
TeMIeparypax.

9. M3y4eHne KNHETUKHU UCTIApEHUS )KUAKOCTH U Tuddy3un
ee [apoB B BO3JyXe€.

Conepsxanue padboTsl: C HCTIOIB30BaHUEM KaTeTOMETpa
U3y4Yal0T KWHETHKY UCTIapEHUsI )KUJKOCTH B YCIOBUSAX
CTaIlMOHAPHOTO M HECTAIIMOHAPHOTO PEXHMMa Iporecca.
Omnpexnenstor kodppuipeHT nupdy3un napa XuaKocTu B
BO3yXE.

10. I3yyeHue KUHETHKHU pacTBOpeHUS U Tu(dy3nn B
BOJIHBIX PacTBOpaXx.

Copepxanue paboTsl: MeTOI0M Bpall[aloIIerocs 1ucka
U3y4alOT KHHETUKY PaCTBOPEHUS METAJUIOB U
MOJTYTPOBOTHUKOB B BOJIHBIX PACTBOpax KUCIOT B
3aBUCUMOCTH OT CKOPOCTH BpAILICHHUS JUCKA U
KOHIIEHTpaluu KUcaoThl. [1o moayyeHHbIM JaHHBIM
paccUUTHIBAIOT KOAPPHUIHUEHT TUPy3HH.
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11. U3ydyeHue KUHETUKYU TTPOIIECCOB TPABJICHUS
HOJIyTIPOBOIHUKOB.

Coneprkanue padoTel: KnHeTHKY mporiecca TpaBIeHHs
HOJIyIPOBOJHUKOB U3y4aroT Ha mpumepe kpeMHus. Ilo
MOJTyYE€HHBIM SKCIIEPUMEHTATBHBIM JIaHHBIM METOJIOM
rpadudeckoro 1udhepeHIpoBaHIs HaAXOIIT CKOPOCTb
peakIiu B pa3Hble MOMEHTHI BpeMeHU. Onpeaensior
IIyOMHY HapyIIEHHOTO CJIOS.

12. [IpopaboTKa JIEKIHOHHOTO Marepuaa.
OdopmiieHne 1 NOArOTOBKA K 3alLIUTE J1a00PAaTOPHBIX
pador.

[ToaroroBka K NPaKTUYECKUM 3aHATHSM.

Pemenue 3anaq
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13. CamocTOSITENPHOE U3YUEHHE TEOPETUUECKOTO
Marepuaia no CAeAYIOIINM TeMaM: l.
Kunernueckas cxema llItepna-Donbmepa

Ha kunernueckyto cxemy lltepna-donpmepa ciengyer
o0paruTh BHUMaHUE KaK Ha IPUMEp OMpeIeICHUS
AIIEMEHTAPHBIX KOHCTAHT U3 OMBITHBIX (DOTOXUMHYECKHX
JTAHHBIX.

2. DneMeHTapHbIe TIPOIECCHl Ha TpaHulle paszaena das.
N3ydenue 3Toil TeMbI IPEANOJIAracT PaCCMOTPEHHUE
CJIEIYIOIIMX BOIPOCOB: DJIEMEHTApHbIE IPOLIECCH] HA
rpaHule pazjena Ipy OKUCICHUH METATUIOB €
00pa3zoBaHMEM 3aLIUTHOTO CJIOS JUISl CIy4aeB, KOTaa
TBepaas (aza — a) MoIYNMPOBOJTHHUK N-TUTIA C KATHOHAMH B
MEX0Y3/IUAX, 0) MOTYIPOBOIHUK N-THIIA C AHUOHHBIMU
BaKaHCHUSMH, B) MOJYIIPOBOJAHUK P-THUIIA C KATHOHHBIMU
BaKaHCHUSIMU, T) TIOJIYITPOBOJHUK pP-THUIIA C
MEX/10y3€JIbHBIMU aHUOHAMH. DJIEMEHTapHbIe IPOLECCHI Ha
TpaHuIe pazfena B OTCYTCTBHE 3alIUTHOTO CJIOS MTPOJIyKTa
peakruu. CTanus XMMHYECKOT0 3apoIbIIe00pa3oBaHMsL.
3. ABTOKONEOATENbHBIE PEAKITHH

B 3101 TEME IPEeRyCMOTPEHO PACCMOTPEHUE MEXAHNU3MaA
peakuuu benoycoa—KaboTuHckoro, Mmexanu3ma Ouja-
Kepema-Hotieca, Mmogenu Operonarop.

4. KaTaans




1. OcHOBHBIEC TOHATHS KHHETUKN KaTATUTHISCKUX
peaKIui.

Karanmuzarops! n uHrnouTopsl. CrieniuuaHOCTh 1
CEJIEKTUBHOCTb KaTain3aropoB. [[puurHbI yCKOPSIOLIEro
nercTBus Karamm3aropos. Kiraccudpukanus
KaTATUTUHYECKUX IPOLIECCOB. [ OMOT€HHBIN KaTalns.
Kucnorno-ocHoBHOM karanu3. KucioTHOCTE cpeibl.
Oynkuug Xammera. ABTOKaTATUTUYECKUE PEaKIUU.
I'eTeporeHHbIl KaTanmus.

lereporenHo-karanutuyeckue nporecchl. Poib agcopOuunun
B FETEPOr€HHO-KAaTATUTUYECKUX PEAKIUAX. Y PaBHEHUS
ancop6ommu Opeitaannxa u JIaurmropa. Kunernka
FeTEPOr€HHO-KAaTAUTUTUYECKUX MPOLIECCOB Ha
PaBHOJIOCTYMHON MOBEPXHOCTU. OCHOBHBIC HAIPABIICHUS B
Pa3BUTUU TEOPUU T€TEPOr€HHO-KATATUTHYECKOTO aKTa.

2. Poib XUMHYECKOW KHHETUKH B PA3JTUYHBIX 00JIaCTAX
HAYKH ¥ TEXHUKHU.

3. Karanus

Coneprkanue 3aHATHS: PEIICHUE 3a/1a4 Ha pacyeT KOHCTaHT
CKOPOCTEH KaTaTUTHIECKOTO TMPOIIeCcca B PEaKITHIX
KHCJIOTHO-OCHOBHOTO M TETEPOTrCHHOTO KaTaln3a

4. 3yueHne CKOPOCTH PEaKIInu NOUPOBaHUS arleToHa (6)
Copepxanue padboThl: BbImonHsAOT Tpu yacTu paboThl: 1.
I[To koHIEHTpaMy fo]a pacCYUTHIBAIOT KOHCTAHTHI
CKOPOCTH U OIPEIEIISIOT €€ 3aBUCUMOCTh OT HauallbHOM
KOHIIEHTpAIMK Karanu3aropa. 2. M3y4aroT nepBUUHBINA
coJieBoit 3 PexT mpu 100aBICHUN COJIH, HE UMEIOIIIEH
00N aHUOH C KaTATU3UPYIOLIEH peaKIio KUCIOTOM. 3.
NzydaroT Bropu4HsIiA coneBoi 3pdexT mpu 1o06aBIeHnn
COJIM KaTAIU3UPYIOLIeH KUCIOTHI.
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5. 3y4yeHne KUHETUKN KaTATUTUHYECKUX PEAKIUN Ha
IIpUMEpE Pa3IoKEHUsI IEPEKUCH BO10poaa (6)
Coneprkanue padOTHI: BBITIOJHSIOT IBE YacTH paboThI: 1.
N3y4daroT KHHETHKY TOMOT€HHO-KaTaATUTHYECKOTO pacriaia
NEePEKUCH BOJOPO/Ia B IPUCYTCTBUU OUXPOMAT-HOHOB.
CKOpPOCTb peaKIuy ONPEAETISAIOT 10 00beMy
BbIJIETIUBIIErOCs Kuciaoposa. [1o nmonmy4eHHbIM TaHHBIM
rpahu4eck HaxOST KOHCTAHTY PABHOBECHS U KOHCTAaHTY
CKOpOCTHU peakiuu. 2. 3ydaroT rereporeHHo-
KaTATUTHYECKUI pacnaj] epeKrcy BoIopoia Ha
aKTUBUPOBAHHOM yrJe. [1o KuHEeTHYEeCKUM KPUBBIM
rpahu4ecKu ONpeeNsIoT MOPSA0K PEAKIIHH.

6. [IpopaboTka IeKIIMOHHOTO Marepuaia.
OdopmieHune 1 MOATOTOBKA K 3aIUTE JTaOOPaTOPHBIX
pador.

[ToaroroBka K MpakKTUYECKUM 3aHSITHSIM.

Pemenue 3amau

7. CaMOCTOSTENIPHOE N3yUYCHNE TEOPETUUECKOT0 Marepuasia
10 TeMe: depMeHTaTUBHBIN KaTATU3.
W3ydeHne 3101 TeMBI IIPEANIOIaracT yCBOCHUE CIIEYIOLIETO
MarepHuana:

OO61ue onpeneneHus U MOHATUS PEPMEHTATUBHOTO
Karaan3a. AKTHBHOCTH (pepMeHTOB. YpaBHeHHE Muxasnuca
- MeHTeH U onpeieNieHre KNHETHYECKUX TapaMeTPOB U3
OIIBITHBIX JaHHBIX. KMHETHKA KaTATUTHUECKUX PEaKIHid C
KOHKYPEHTHBIM HHTHOUpOBaHUEeM. DPPeKTHBHAL
KoHCcTaHTa Muxasdnuca. OnpenenieHrne KOHCTaHThI
MHTUOVMPOBAHUS U3 OMBITHBIX KHHETUYECKUX JaHHBIX.
NuHrnbupoBanne KOHKYPEHTHOE, HEKOHKYPEHTHOE U
CMEIIaHHOE.
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8. DK3amMeH MPUHUMAETCs B MUChbMEHHOM (opMe B J1Ba
JTara: MepBbIA — IIPOBEPKA 3HAHUN TEOPETUYECKUX OCHOB
Kypca «XMMHYEeCKas KHHETHKa», HA OCHOBaHUH
IIPABUIIBHBIX OTBETOB HA BOIIPOCHI SK3aMEHALMOHHOIO
Ousera, CTYJIEHT IOMYCKaeTCsl KO BTOPOMY 3Tary —
pELIEHNIO IBYX TUIOBBIX 3afa4. Ha oneHky
YAOBJIETBOPUTENBHO CTYACHT 0053aH 1aTh IPaBUIIbHBIE
OTBETHI HAa TPU TEOPETUUECKUX BOIpoca (U3 MIECTH) U
PEIINTh OJIHY 33[1a4y; Ha OLEHKY XOPOIIO HEOOXOAUMBI
IIPABUIIbHBIE OTBETHI MUHUMYM Ha TPU TEOPETHUECKUX
BOIIPOCA U pelIeHue 2 3a/1a4; Ha OLEHKY OTJIMYHO - ITOJIHBIE
OTBETHI HAa BCE TEOPETUYECKUE BOIIPOCHI U PELICHUE ABYX
3amad.

Bcero

34

18

54

38
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10.

11.

12.

13.

14.

15.

4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

®pank-Kamenenxwuii /. A. OcHoBbI MakpokuHeTHKH. [{uddy3us u
TerIonepeaaya B XuMUUECKOM KHHETHKE: [yueOHUK-MOHOTpadus]
(donronpyaubiii: MHTEIIEKT).

benoycora H. B., benoycos O. B., luayx C. JI., Uyb6apos A. B. Xumuueckas
KMHETHKA: AJIEKTPOH. y4eb.-MeTo/I. KoMIuiekc aucuurnHbi( KpacHospcek:
UIIK CDY).

Temkun O. H. [oMOreHHbIi METANIOKOMILIEKCHBIN Katanu3. Kunetnueckue
acniekThl: MoHOTpadusa(MockBa: AKaleMKHUTA).

Yopkenaopd U., Haitmantceeapait X., Ponayrun B. . CoBpeMeHHbIH
KaTaInu3 U XUMUYECKas KWHEeTHuKa: MoHorpadusi(JlonronpyiHbrii:
HNuTennexr).

Kynpsimesa H.C., bounapesa JI. I'. ®usndeckas xumusi: yueOHUK JUIsI
0akanaBpoB(Mocksa: FOpaiir).

bynanos B. B., Jlomosa T. H., Pei6kun B. B. Xumuueckas kuHeTuka:
ydeOHoe nocoOue sl CTYIGHTOB BY30B, OOYYAIOIIMXCS TI0 HAIIPABICHUSAM
MOATOTOBKU «XHMHUYECKasi TEXHOJIOTUD, «bHOTEXHOIOTH», « JHEPTO- U
pecypcocbeperaroniye nporecchl B XMMHYECKONH TEXHOIOTHH, He(TEXUMUU U
ouortexnonorum»(Cankr-IletepOypr: Jlanb).

Yopkeraopd U., Haitmantceeapait X., Ponayrun B. . CoBpeMeHHbIH
KaTajii3 ¥ XUMHYECKasi KWHEeTHKa: [yueOHoe mocooue |([Jonronpyaabrii:
NuTemnexr).

baitpamoB B. M. Xumunueckas KWHeTHMKa U Karanu3. [[pumepsl 1 3ana4u ¢
peneHusIMH: yueOHoe ocooue i XMMUYECKUX (DaKyJIbTETOB
yHuBepcnuteToB 1o cnenuanbHocTd 011000 "Xumus" u HarrpaBiieHUIO
510500 "Xumusa"(MockBa: AkageMusi).

Baitpamos B. M., JIlynun B. B. OcHOBbI XUMHUYECKOI KHHETUKU U KaTalu3a:
y4eOHOe MocoOue Jisi XUMHUUYECKUX (PaKyJIbTeTOB YHUBEPCUTETOB IO
creruanbHocTH 011000 "Xumus" u Hanpasnenuto 510500
"Xumus"(MockBa: Axkanemusi).

[Typmans A. I1. A, b, B... xuMruueckoil KHHETUKH: ydeOHOE TTocoOue s
XUMHYECKUX (PaKyIbTEeTOB YHUBEPCUTETOB 10 crienuanbHoctu 011000
"Xumus" u "Harnpasieruto 510500 "Xumus"(MockBa: AKaieMKHNTA).
Ctpombepr A. I'., Cemuenxo . I1., CtpomOepr A. I'. dusnueckast Xumusi:
YYEOHHK ISl By30B MO XUMHYECKUM crienianbHOCTAM(MockBa: Briciias
IKO0J1a).

Jleencon M. A. Kak u noyemy npoucxXoasiT XUMHUYECKUE PEaKIIUU. DIIEMEHThI
XUMHAYECKOW TEPMOJMHAMUKHA U KHHETUKH: [yuel. mocolue Jisi By30B]
(donronpyaubiii: MHTEIIEKT).

Hunyx C. JI., UyOapoB A. B., benoycosa H. B. Xumuueckas kuHeTHKa:
naboparopubiii pakTukyM(Kpacnosipck: UTIK COY).

benoycosa H. B., benoycos O. B. XuMmuueckas KHHETHKA: IPAKTUKYM
(Kpacnosipck: UITK CDY).

benoycora H. B., Juayx C. JI. XuMuueckasi KHHETUKA: METOIUYECKUE
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16.

17.

yKazaHus 1o camocrtostensHoi padore(Kpacnosipck: UK COY).
Konmakosa H. A., Pomanenko C. B., Konmmakos B. A. C6opHUK 33124 110
XUMHUYECKOW KuHeTHKe: yueOHoe mocooue(Cankr-IletepOypr: Jlanp).
UpTioro JI. A., benoycosa H. B., lunyx-Illanpuna C. JI. Xumunueckas
KHHETHKA: yaeOHo-MeToanueckoe mocodoue(Kpacuosipck: COY).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO PacHpoCTpaHsieMoe MPOrpaMMHOe

obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IPOrpaMMHoOe
obecneyeHune, HA KOTOPOe YHUBEPCUTET UMeeT JIMLIEH3HUI0, a TAK:Ke CBOOOTHO
DACIDOCTDAHAEMOE MDOrDAMMHOE o0ecIedeHmne):

S k=

Microsoft Vista Business
Microsoft Office Word 2007
Adobe Reader 7.0

Microsoft PowerPoint 2007
Microsoft Office Excel 2007

4.3 UnTepHeT-pecypchl, BKIKOYasA NMpodeccCuoHAIbHbIEe 0a3bl TaHHBIX
U MH(GOPMAIMOHHBbIEC CIIPABOYHbIE CHCTEMBbI:

Hayunasa Onexkrponnas bubnuoreka e-LIBRARY.RU. IlonHoTekcToBas
kosutekius «Poccuiickue akagemudeckue sXxypHaibl on-line» (M31aTeabCTBO
«Hayxka») BxiatouaeT 139 xypHanoB. 3aKkI0YEHO JTULEH3NOHHOE COTIAlIEHUE
(mo HOs16pst 2021 1.) 06 UCTIOIB30BAHUH PECYPCOB CO CBOOOAHBIM IOCTYIIOM C
KOMITHIOTEPOB YHUBEPCUTETCKOM ceTh.- Pexxum noctyna: http://elibrary.ru/.

Nature Publishing Group — rogoBast moanucka Ha HayqHbIE SJIEKTPOHHBIE
KypHansl uznarenbctsa Nature Publishing Group: Nature Materials, Nature
Nanotechnology. — Pexxum noctymna: http://www.nature.com.

EBSCO Journals (komnanus EBSCO Publishing) — snekrpoHHbI€ XKypHaTbI.
Bcero 6onee 7000 Ha3BaHMId KYpPHAIOB, 3,5 THICSYH PELEH3UPYEMBIX
KypHanoB. — Pexxum noctyma: http://search.ebscohost.com

Cambridge University Press - 1ocTyn K TeKyIIUM BbIITyCKaM XypHaIOB
uznarenscTB Cambridge University Press (¢ 1996-2015 rr) . — Pexxum
noctyma: http://www.journals.cambridge.org

5.Royal Society of Chemistry - ’xypHanbl OTKPBITOTO AOCTYTIA. - Pexxum
noctyma: http://pubs.rsc.org.

6.Elsevier - noctyn k Freedom Collection u3narensctBa Elsevier. B kommiekt
noarmucku Freedom Collection u3garensctBa Elsevier BXoAsST 31E€KTpOHHbBIE
HAyYHBIC TTOJTHOTEKCTOBBIC KYPHATBI 110 BCEM 00J1aCTsIM HAYKH, TEXHUKH,
MEJIMIIMHBI, pa3MelIeHHbIe Ha Tiaropme ScienceDirect, (23 mpeaMeTHbIE
KoJutekiun), oxear 6osee 1900 nazpanwmii xxypuanoB. Apxus 2010-2014 rr. -
Pexxum noctyma: http://www.sciencedirect.com

DJIeKTPOHHAs XUMHUECKask SHIUKIIONEIUS — OH-JIalH. -Pexum nocTyma:
http://www.xumuk.ru/encyklopedia/.
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8. CaiiT IO MPUMEHEHHUIO METOI0B MareMaTU4eCKON CTaTUCTUKH U TCOPHUU
BEPOSITHOCTEHN B aHATUTUIECKON XUMUU JJ11 00pabOTKU pPe3yIbTaToB
AHATUTUYECKUX U3MepeHuii-Pexxum gocryna: http://chemstat.com.ru/.

9. baza nannbix Tepmogunamuueckux BenimurH UBTAHTEPMO - Pexum
nocryna: http://www.chem.msu.su/rus/handbook/ivtan/

10. ba3a naHHBIX KHHETUKH PEAKLMI B pacTBOpax - Pexxum mocryna:
http://kinetics.nist.gov/solution/

11. ba3a maHHBIX KHHETUKU PEaKIuil B ra3oBoi ¢ase - Pexxum mocryna:
http://kinetics.nist.gov/kinetics/index.jsp

S ®oH OLIEHOYHBIX CPEICTB

OrneHOYHBIE CPEICTBA HAXO/SATCS B MPUIIOKEHUU K PabOYUM Mporpammam
JTUCLIUTUINH.

6 MarepuajibHO-TeXHMYeCKas 0a3a, HeoOXoaMMasi AJIsl OCYLIEeCTBJICHHUS
00pa3oBaTeJIbHOIO Mpolecca Mo AUCHUIJINHe (MOILYJII0)

Texaudeckue cpeacTna o0ydeHus (MyJIbTUMEAUNHBIN MPOSKTOP, HHTEPAKTUBHASL
nocka, [I9BM).

1 - KonagykToMeTp 1a00paTopHHBIif;

2 — TepMOCTaT BOJHBIII;

3 — KaTopuMeTp J1abOPaTOPHBIN;

4 — cnextpodorometp ««SPEKOL-1300x;

5 — TepMOTpaBUMETPUUECKAs YCTAHOBKA;

6 — ycTaHOBKa JJ11 U3y4eHHUs] POTOXMMHUYECKUX PEaKIIHii;
7 — yCTaHOBKA [Tl U3y4YE€HUs TOIOXUMUYECKUX PEaKLU;
8 — KaTeTOMeETp;

9-— YCTaHOBKaA U1 U3YUCHUSA KUHCTHKU I'CTCPOTCHHBIX BBaI/IMOI[CI\/’ICTBI/II‘/'I MCTOJOM
Bpaaromerocsa AnucCKa,

— BECHI DJICKTPOHHBIE JIADOPATOPHBIE;
— 3BJIMOMETD;

- obmiemaboparopHoe 000PyI0BaHUE: XUMUYECKHE PEaKTUBBI, XUMUYECKas MOCY/1a.

BrinoniHeHue naboparopHbIX padoT MPOBOJUTCS B COOTBETCTBUU C TPEOOBAHUSMU
Tb, rpynnamu o0yJarouiuxcsi B KOJIu4ecTBe 2-3 4elloBeK, 00s13aTelbHO B
IIPUCYTCTBUU ITpenoaasaresst U Y BII, BeiiecTBre NOBBIIIEHHON OIIACHOCTH
paboTHl B XUMHUYECKOH J1aboparopuu. JlJisT COOTBETCTBUS MEX Ty 00ITUM
KOJINYECTBOM O0YYaIOIIMXCs, OTHOBPEMEHHO BBIIOJIHAIOIUX IKCIIEPUMEHT, U
KOJINYECTBOM MPOQPECCOPCKO-IPEI01aBaTesIbCKOro COCTaBa u y4eOHO-
BCIIOMOTATEIHHOTO MEPCOHANA, MPUCYTCTBYIOMNX B Jaboparopuu, odiiee
KOJIMYECTBO O0yYaroIIMXcs He JOHKHO MPEeBbIIaTh 16 YenoBek B rpyImie.

24



		2023-04-24T12:31:41+0700
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ АВТОНОМНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "СИБИРСКИЙ ФЕДЕРАЛЬНЫЙ УНИВЕРСИТЕТ"
	Подпись документа




