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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenp u3yyeHUS NUCHUIIIUHBI — TOJIYYEHHE CTYyJIeHTaMH Oa30BBIX CBEICHUMN
M0 XMMUYECKON KWHETUKE M Karaiu3y, HEOOXOIUMBIX JUIsi OCBOSHUS CHEIUATBLHBIX
TUCUUIIMH, U B JaTbHEHIIEM — IJisi rpaMOTHOM, 3(dekTuBHON paboThl B cdepe

npodeccuoHanbHOM 1eATeTbHOCTH.

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

3a;[aanI/1 KypcCa SABIACTCA HM3YUCHUC YYHAIUMHUCA TCOPCTHUYICCKUX OCHOB H

MPAKTHYCCKUX ACIICKTOB

XUMUYECKON

KHMHCTHKU, COBCPIICHCTBOBAHHC

IIOCTAHOBKE U IIPOBCACHUHN SKCIICPUMCHTOB.

1.3 IlepeueHb NJIaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCUHMILJIMHE

(MOIyJII0), COOTHECEHHBIX

o0pa3oBaTe/IbHOM MPOrpaMMbl

¢ IJIAHHPYeMBbIMM  pe3yJbTaTaMH

Koa v HanmeHoBaHue MHOUKaTopa
AOOCTUXEHNA KOoMneTeHUunmn

3aI'IJ'IaHVIDOBaHHbIe pe3ynbTtaTthbl o6yquV|s:| no ancuuniunHe

OIIK-1: Cnioco0eH aHAJIN3UPOBATH, HHTEPIPETHPOBATH U 000011aTH Pe3y/IbTaThl
IKCNEPUMEHTAIbHBIX H PACYETHO-TEOPEeTUYECKUX PAOOT XUMHUYECKOI

HanmpaBJIC¢HHOCTH

OIIK-1.1: CucreMarusupyer u
AQHATU3UPYET PE3yIbTaThl
XUMUYECKHUX IKCIIEPUMEHTOB,
HAOTFOICHUI, U3MEPCHHIA, a
TaKXe pe3yJIbTaThbl pacueTOB
CBOWCTB BEILIECTB U MarepuajioB

METO/Ibl aHAIM3a PE3yJIbTATOB (PU3.XUMUYECKUX X
9KCIIEPUMEHTOB, HA0JIIOIEHUH, U3MEPEHUN
CHCTEMaTU3UpOBaTh U AaHATU3UPOBATh PE3yJIbTaThl
(U3.XUMUYECKUX SKCIIEPUMEHTOB U PacieToB
HaBbIKAMU CHCTEMAaTH3aluy U aHAJIN3a Pe3yJIbTaToB
(U3.XUMUYECKUX SKCIIEPUMEHTOB M PacieToB

OIIK-1.2: ITpennaraet
MHTEPIIPETALUIO PE3YIbTaTOB
COOCTBEHHBIX SKCIIEPUMEHTOB U
pacyeTHO-TEOPETHUECKUX paboT
C MCIOJIb30BAHUEM
TEOPETUUYECKUX OCHOB
TPaAULIMOHHBIX U HOBBIX
pa3zesioB XUMHH

OCHOBHBIE (DU3.XUMUYECKHIE 3aKOHBI

pacuuThIBaTh PU3MKOXUMHUYECKUE CBOMCTBA BEIIECTB U
MAarepUaIOB U UHTEPIPET POBATh SKCIIEPUMEHTAIbHbBIC
JTaHHBIE

Croco6amMu MHTEPIPETAIMU PE3YTHTATOB KHHETHUYECKIX
AKCTIIEPUMEHTOB U PAaCUETHO-TEOPETHIECKUX pabOT C
HCIOJIb30BAaHUEM TEOPETUUECKUX OCHOB TPAIULIMOHHBIX
Y HOBBIX Pa3/ieJIOB XUMUU

OIIK-1.3: ®opmyaupyet
3aKJIFOYCHHSI ¥ BBIBOJIBI 11O
pe3yJibTaram aHaan3a
JIMTEPATYPHBIX JIaHHBIX,
COOCTBEHHBIX
IKCIEPUMECHTATBHBIX U
PacYeTHO-TECOPETHUECKUX paboT
XUMHYECKOW HaNpPaBICHHOCTH

IIPaBUJIa COCTABJICHUS 3aKJIIOYEHUI U BBIBOJIOB
(opMyIHPOBATH 3aKITIOUEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
aHaJIN3a JIMTEPATYPHBIX U COOCTBEHHBIX
SKCIIEPUMEHTATBHBIX JAaHHBIX

MeToZaMH (POPMYIMPOBKU 3aKIFOUSHHUI U BHIBOJIOB IO
pe3yabpTaraM aHaIU3a JUTEPATYPHBIX TaHHBIX,
COOCTBEHHBIX 3KCIIEPUMEHTATIBHBIX U PaCYETHO-
TEOPETUYECKUX pabOT XUMHUYECKOM HAIPaBIEHHOCTH

OIIK-2: Cnioco0eH NpoBOAMTH XUMHYECKHI IKCIIEPUMEHT € NCIOJIb30BAHUEM
COBPEMEHHOr0 000py/10BaHMsl, CO0II01asi HOPMbI TEXHUKHU 0€30I1aCHOCTH

OCBOCHHUSHA




OIIK-2.1: PaboTaeT ¢
XAMHUYECKAMH BEIECTBAMU C
cOOI0ICHEM HOPM TEXHUKH
0e301macHOCTH

HOPMBI TEXHUKHU 0€30MacHOCTH MpH paboTe B
XUMUYECKOH JTaboparopuu, mpaBuia 0€30macHON
AKCIUTyaTaliy 1a00paropHOTO

paboTarh ¢ XMM.BEIIECTBAMH C COOTIOIEHUEM HOPM

TEXHUKHU 0€3011aCHOCTH
HaBbIKaMU pabOThI ¢ XUM.BEILECTBAMH € COOJIIO/IEHUEM
HOPM TEXHUKH 0€3011acHOCTHU

OIIK-2.2: Ucnonb3yer
CYIIECTBYIOIIUE U
paspabarbIiBacT HOBBIE
METOMKH MOJTyYSHHS U
XapaKkTepU3alliy BEIIECTB U
MaTepuasIoB JJIsl PEIICHUS 3a1a4
pohecCHOHATHHON
JEeSITeITbHOCTH

OCHOBHBIC METOJbI CHHTE3a BCIICCTB
CUHTC3UPOBATH HOBBLIC BCHICCTBA
HaBbIKaMH ITIOJIYUYCHUSA BCIICCTB

OIIK-2.3: [TpoBoauT
HCCJIeIOBaHUS CBOMCTB BEIISCTB
1 MaTepuajioB ¢
UCII0JIb30BaHUEM COBPEMEHHOIO
HAy4YHOTO 00OpYAOBaHUS

METO/IbI UCCIIEIOBAHNUS (PH3. XUMHUECKIX CBOMCTB
BEIIIECTB

MIPOBONTH OCHOBHBIE (DM3.XMMUYECKHUE OTIBITHI IS
OTIpeIeJIeHUs] XUMHUECKOTO U (PU3HMUECKOTO COCTaBa
BEIIIECTBA

0a30BBIMH HaBBIKaMU NIPOBEICHUS (PU3.XUMHYECKOTO
AKCTIEPUMEHTA0E30MIaCHOCTH

OIIK-3: CnocoGeH NpuMMeHATH pacyeTHO-TeopeTHYecKrue MeTOAbI /15l U3yYeHUs!
CBOMCTB BeleCTB M MPOLECCOB € MX y4aCTHEM, HCI0JIb3Yysl COBPEeMEHHOe
NnporpamMMHoe odecrieyeHue U 0a3bl JaHHBIX NPO(PecCHOHATBLHOI0 HA3HAYEHHUS

OIIK-3.1: [Tpumenser
TEOPETHUECKUE U
MOJIyDMIIMPUYECKUE MOJEIIN
P PELLIEHUH 3a1a4
XMMHYECKOW HAITPABICHHOCTH

OCHOBHBIC TCOPECTUYCCKUC U TOJTYOMIIMPHUICCKUC
MOJIeNIN pacyeTa PU3MKOXMMHYECKHX CBOMCTB BEILIECTB
MNPUMCEHATH OCHOBHBIC TCOPCTHYCCKUC U
MOJySMIIMPUYECKHE MOJEIH pacyera
(PM3UKOXUMUYECKIX CBOMCTB BEIIECTB

OCHOBHBIMH HaBbIKaMU UCIIOJIb30BAaHUSI TEOPETUUECKUX
U IIOJIyOMITMPUYECKUX MOJIEIIEH pacyeTa
(U3NKOXMMHUYECKUX CBOMCTB BEILIECTB

OIIK-3.2: Ucnons3yet
CTaHJApPTHOE MPOTPAMMHOE
obecrieueHue u
CHECIMATH3UPOBAHHEIC 0a3bl
JAHHBIX TIPU PEIICHUH 3a/1a4
npodeccCHoHATBHON
JESITEIbHOCTH

OCHOBHBIC ITPHUEMBI PA0OTHI CO CTAHIAPTHBIM
MIPOTPAMHBIM 00€CIICUeHUEM MIPH PELICHUN

(U3 XUMHYECKHX 3a/1a4

HCIIOJIB30BATh OCHOBHBIC HpI/IeMBI pa6OTbI CcO
CTaHJAPTHBIM MPOTPAMHBIM 00€CIICYCHUEM ITPU
pemeHnu (U3 XUMUYECKUX 3a1a9

OCHOBHBIMHM ITPUEMaMHU PadOThI CO CTAHIAPTHBIM
MIPOTPAMHBIM 00€CTICUeHUEM MTPH PEIICHUN
(hU3.XUMHUECKHUX 3aa4

OIIK-4: Cnioco0eH JIaHUPOBATH PadOThl XUMHYECKOM HANIPABJIEHHOCTH,
00paldaTbIBaTh U HHTEPIPETHPOBATH MOJTYyYeHHbIE Pe3YyJIbTATHI C HCIOIb30BAHHEM
TEOPETHYECCKUX 3HAHHUN U NPAKTUY€CKUX HABBIKOB PCIICHUA MATEMATUYECCKUX U

¢usnyeckux 3agaq




OIIK-4.1: Ucnonb3yeT 0a3oBble
3HAHUS B 00J1aCTU MareMaTuKU
U GUBMKH NIPH TJIAHUPOBAHUH

OCHOBHBIE yPaBHEHMSI, [TPaBUjIa U 3aKOHBI MATEMATUKU U
¢buzuku
IUTAHUPOBATh PabOTHI XUM.HAMPABICHHOCTH, UCIIONIb3YS

paboOT XUMHUYECKOU
HalpaBJICHHOCTH

0a30BbIe 3HaHUS B 00JIACTH MaTeMaTHKU U (HU3UKH
HaBBIKaMU TJTAHUPOBAHUS pabOTHI
XHM.HaIPaBJICHHOCTH, UCTIOJIB3Ys 0a30BbIC 3HAHUS B
001acT MaTeMaTHKU U U3NKU

OIIK-4.2: ObpabarsiBacT
JaHHBIC C MCII0JIb30BAaHHEM
CTaH/IapTHBIX CLIOCOOOB
aMMpPOKCUMAIH YHUCIICHHBIX
XapaKTEPUCTHK

CTaHJAPTHBIE CIOCOOBI aNMPOKCUMAIIMH YUCIEHHBIX
XapaKTePUCTHK

o0OpabarsiBaTh GU3.XUMHUUYECKUE JaHHBIC C
WCTIOJIb30BaHHEM CTaHIAPTHBIX CIIOCOOOB
arMpOKCUMAIIUU YHUCICHHBIX XapaKTePUCTHK
MeTOZaMHi 00pabOTKH TaHHBIXE C UCIIOJIH30BAHUEM
CTaHJAPTHBIX CIIOCOOOB aNMPOKCUMALIUN YHCTICHHBIX
XapaKTePUCTHK

OIIK-4.3: UnTepnperupyer
pe3yJIbTaTbhl XUMHUYECKUX
HAOJIFOCHUH C MCII0JIb30BaHUEM
(U3NYCCKUX 3aKOHOB U
IIPEACTABICHUI

OCHOBHBIC YPaBHEHUS, IPABUIIA U 3aKOHBI MAaTEMaTUKHU U
buzuku

MHTEPIPETHPOBATH PE3YIbTATHl KWHETUYECKIX
HaOJIIOACHUI C UCTIONB30BaHUEM (DU3UYECKUX 3aKOHOB U
MPEICTABJICHUI

HaBBIKAMU UHTEPIPETALNA PE3yTbTaTOB KHHETHUYECKUX
HaOJTIOJICHHI C MCIIONIb30BaHUEM (DU3NYECKHUX 3aKOHOB U
MpeICTaBICHUI

OIIK-5: Cnoco0eH NOHUMATh MPUHIMIILI PA00THI HHGPOPMALMOHHBIX TEXHOJIOT Ui,
HCIO0JIb30BaTh HHGOPMAIMOHHBIE 0a3bl JAHHBIX M A1alITHPOBATH CyLIECTBYIOIIHE
NporpaMMHbIe MPOAYKTHI VISl pelIeHus 32124 NPOo(ecCHOHATBHON AeTeIbHOCTH ¢
Y4€TOM OCHOBHBIX TPeOOBaHMII HH(POPMALMOHHON 0e30MACHOCTH

OIIK-5.1: Ucnonb3yer
coBpeMeHHble [ T-TtexHomornmn
npu cbope, aHaM3E U
IpeJICTaBIeHUN UH(pOpMauu
XHUMHUYECKOTo npoduis,
co0JTr0/1as1 HOPMBI ¥ TPEOOBAHMSI
UH(POPMALTMOHHOMN
6e3omacHOCTH

coBpemenHsble I T-TexHonm0rMN npu cOope, aHanuse,
00paboTKe U TpeACTaBIeHUHN (HU3.XUMHIECKOU
uHpoOpMaIH

WCIIONBh30BaTh coBpeMenHnbie [ T-Texnonornu npu coope,
aHanmu3e, 00paboTKe U MPeCTaBIeHUH (U3 XUMUYECKON
nHpopMaI

HaBBIKAMU HCIIOJIb30BaHUs coBpeMeHHbIX IT-
TEXHOJIOTUWHU TIpU cOope, aHanm3e, 00paboTKe U
MpECTaBICHUH (PU3.XUMHUYECKON HHPOpMaIUU

OIIK-5.2: Ucnonb3yeT
CTaH/IAPTHBIC U OPUTUHATBLHBIC
IpOTrpaMMHBIE MTPOAYKThI, IPU
HEOOXOJUMOCTH aJaNTUPYs UX
JUIs pelIeHus 3a1a
pohecCHOHATBHON
JeSITeIbHOCTH

HOPMBI HHPOPMAIIMOHHOM 0€301MacCHOCTH

co0Jro1aTh HOpMBI HHGOPMAITMOHHOM 0€301MacHOCTH
HaBBIKAMHU COOJIOJICHHUS HOPM MH(OPMAIMOHHOM
0e30macHOCTH




OIIK-5.3: Ucnonb3yer
COBPEMEHHBIC BEIYHCITUTEIILHBIC
METOJIBI ISl 00pabOTKU JaHHBIX
XUMHYECKOTO IKCTIICPUMEHTA,
MOJICTTUPOBAHUS CBOMCTB
BELIECTB (MarepuaioB) U
MPOIIECCOB C UX y4aCTHEM

OIIK-6: Cnioco0eH npeacTaBasiTh pe3y/bTaThl NPodecCHOHAIbLHOI AesITeJIbHOCTH B
YCTHOI U MICbMEHHOI (p)opMe B COOTBETCTBUM C HOPMAMU U NMPABUJIAMH,
NMPUHATBHIMHA B IPO()eCCHOHAIBHOM CO00IIeCTBE

OIIK-6.1: IIpencraBnsier
pe3ynbTarhl paboThl B BUE
oT4YeTa Mo CTaHAapTHOU hopme
Ha PYCCKOM SI3bIKE

dhopmbl oopmITeHHS OTYETA

MPECTABIATH (PU3.XUMHUUECKYIO HH(OPMALIUIO B BHJIE
OTYeTa Ha PYCCKOM SI3BIKE

HaBBIKAMU TPEICTABICHHS PE3YIbTaTOB
HKCTIEPUMEHTATILHOM PabOTHI B BHJIE OTYETA

OIIK-6.2: IIpencrasnsier
UHPOPMALHIO XUMUYECKOTO
COJICpKaHUSI C YUETOM
TpeOoBaHUM
O6ubamorpaguueckoi KyJibTypbl

TpeOoBaHus 61OIMOrpapuuecKoi KyJIbTypbl
NPECTABIATH (PU3.XUMUUECKYIO HH(OPMALIUIO C YYETOM
TpeOoBaHuil 6ubIHOrpapuuecKoil KyJabTyphl

HaBBbIKaMU MpeCTaBIeHUs (U3 XUMUYECKOI
nH(pOpPMAIIH C yYETOM TpeOOBaHUI
O6ubnuorpapuueckoi KyJIbTyphl

OIIK-6.3: ToTtoBHUT
MPE3EHTAIUIO 110 TeMe paboThl U
MIPE/ICTABIISIET €€ Ha PYCCKOM

Y /WIH aHTJIMICKOM S3BIKaxX

IIpaBUJjIa HAITUCAHUS TE3UCOB

MPEACTABIISATh PE3YIbTAThl SKCIEPUMEHTATLHON pabOThI
B BUJIE TE3UCOB

HaBBIKaMH MPEICTABIICHUS PE3YIbTATOB
AKCIIEPUMEHTAIBHOI PabOoThI B BHJIE TE3UCOB

OIIK-6.4: IIpencraBnsier
pe3yabTaTsl padoThl B BU/IE
HAY4YHOU IMyOIMKaIK (T€3UCHI
JIOKJIaaa, cTarbs, 0030p) Ha
PYCCKOM H/WJIH aHTJTUHCKOM
SI3BIKAX

npaBuia opopMIIeHHUS MTpe3eHTaUI

MIPEJICTABIISATh PE3YIbTAThl SKCIIEPUMEHTATHHON paboThI
B BUJIE TTPE3CHTAIIMI

HaBbIKaMH NIPCACTAaBJICHUS PC3YJILTATOB
AKCTICPUMEHTATHLHOW pabOThI B BUJIE MPE3CHTAIINN

YK-1: Cnoco0eH ocymiecTBJIATh KPUTHYECKUH AHAJH3 NMPO0IEMHBIX CHTYyalHil HA

OCHOB€ CUCTEMHOI'O Moaxoaa, Bbl

padaTbIBaTh CTPATEruio AeiicTBUM

VK-1.1: Ananuzupyer
NpoOJIEMHYIO CUTYALHIO KaK
CUCTEMY, BBISIBIISS €€
COCTAaBJISIIOIINE U CBSA3U MEXTY
HUMH

OCHOBHBI€ 3-HbI PU3NYECKONW XUMHH, METOIbI
MOJIyYeHHS U U3YUYeHUs (PU3NKO-XUMHUYECKUX CBOUCTB
BEIIECTB

MIPOBOJIUTH aHAIN3 OCTABJICHHOM 3a/1auu, BBIAETATD
OCHOBHBI€E 3Tarbl padoThI

METOJ[aMH aHAIN3a HayYHOM HH(pOopMaIiu

YK-1.2: Onpenensiet npoOensl B
UHpOpMaIH, HEOOXOTUMOH /TSt
perIeHus IpoOIeMHOM
CUTYAINH, U IPOEKTUPYET
MPOLECCHI [0 UX YCTPAHECHHUIO

TEOPETUYECCKHE OCHOBBI (hU3.XUMUH

BBIJICTISITh M aHATM3UPYET HEIOCTAIONIYI0 HAYYHYIO
nHpopMaruio

HaBBIKAMU YCTPaHEHUS MPOOEIOB B HAYYHON
nHpopManuu




VYK-1.3: Kputnuecku oLieHUBaeT
HaJIe)KHOCTh HCTOYHUKOB
uH(popMaIuu, padboTaet ¢
POTHBOPEYNBOM HH(pOpMarmei
U3 pa3HbIX HCTOYHHUKOB

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

MIPOBOAMTH MOMCK HAyYHOH MH(OpPMAIIMU B TUTEpAType
Y HayYHBIX 0a3ax JaHHBIX

HaBBIKAMU TMOUCKA, UHTEPIPETALUU U CHCTEMaTH3alluu

Hay4HOU MHpOpMaIIH

VK-1.4: Pa3pabarsiBaet u
CoJepXKaTeIbHO apTyMEHTHPYET
CTpaTeTHIo PeIIeHUsS
npoOJIeMHOI cUTyauy Ha
OCHOBE CUCTEMHOTI'0 U
MEXTUCIUTUTMHAPHOTO
MOJIXO/IOB

Hay4YyHYI0 OCHOBY 00pabarsiBaeMoi WH(MOpMaIUK
BBIJICIISATH HAYYHO-00OCHOBAaHHYIO HH()OPMAIIHIO,
(hopMHpOBaTh COOCTBEHHBIC CYKICHHUS, TIPOBOAUTH UX
apTyMEHTAITIIO

HaBbIKaMH 00pabOTKH HAyYHO-00OCHOBAHHOM
uHpopMaIH

VYK-1.5: Mcnionb3yeT J0TUKO-
METOI0JIOTUYECKU I
WHCTPYMEHTapU JJIst
KPUTUYECKOU OLIEHKH
COBPEMEHHBIX KOHLIECTIIINM
¢uocopcKoro 1 COUATLHOTO
XapakTepa B CBOEH MpPeIMETHOM
obmactu

TEOPETHYECKHE OCHOBBI (hHM3.XMMUHU U TEPMOXUMHH,
METO/IbI TIOJTYy4EHUS U U3YYEHUs CBOICTB BEIIECTB
BBIOMpATh HAyYHO-0OOCHOBAHHBIE METO/IbI TIOTyYCHHUS U
M3yYEHUs CBOICTB BEIIECTB, OLICHUBASI UX JOCTOUHCTBA
Y HEJOCTaTKH

HaBBIKAMHU BBIOOpA HAYYHO-OOOCHOBAaHHBIX METO/I0B
MOJTY4EHUsI U M3YYEHHsI CBOWCTB BEIIECTB

YK-2: CnocoGeH ynpasJjsiTb IPOEKTOM HA BCeX 3TANaX ero ;KN3HEHHOI0 HUKJIAa

VYK-2.1: ®opmynupyeT Ha
OCHOBE ITOCTABJICHHOU
po0JIeMbl IPOESKTHYIO 3aa4y
U CTI0CO0 ee pelieHus uepe3
peanu3aluio MPOeKTHOTO
yIpaBleHUs

OCHOBHBIC 3aKOHBI (1)1/13.XI/IMI/II/I
BBLACIATH OCHOBHBIC 3a/1a4X IIPOCKTA
HaBBIKaMU OIIPEACTICHUA OCHOBHBIX 3a4a4

VK-2.2: Pa3pabarsiBaet
KOHIICTIITUIO TIPOEKTa B PaMKax
0003HaYeHHON MPOOIEMBI:
dbopMyIupyeT 1enb, 3a1a4H,
00OCHOBBIBAET aKTyaAIbHOCTb,
3HaYUMOCTbh, 0)KHAIACMBIE
pe3ybTaThl U BO3MOXKHbBIE
chepbl BX TPUMEHEHUS

METO/Ibl CUHTE3a COCAMHEHU M, METO/IbI UCCIIEIOBAHU
(hU3.XMMUYECKUX CBOMCTB BEILIECTB

HaxOJUTh CIIOCOOBI PELIeHNs TOCTABICHHBIX 3a/1a4
HAaBBIKaMH OLICHUBAHUS PE3YJIbTaTOB, PEIICHUS
IIOCTABJICHHBIX 3aJa4

VK-2.3: [Inanupyet
HEOOXOANMBIE PECYPCHI, B TOM
YHCIIE, C YYETOM HUX
3aMEHSEeMOCTH

METOJbI CHHTEC3a COGI[HHGHI/Iﬁ, METOJBI UCCJICAOBaHUA
(1)H3.XI/IMI/IIICCKI/IX CBOMCTB BCIICCTB

COCTAaBJIATH IIJIaH IPOBECACHHA SKCIICPUMCHTOB U
PAacUCTOB IIPpU PCIICHUU 3a[1a4 ITPOCKTA

HaBbBIKaMU TNIAHUPOBAHUA SKCIICPUMCHTA U pacycTa Ipu
PCUICHNHU 3a1a4 ITPOCKTAa

YK-2.4: PazpabarbiBaeT 1u1an
peanu3alnuy MpoeKTa C
UCIOJIb30BaHUEM UHCTPYMEHTOB
MJIAaHUPOBAHUS

METO/bl CUHTE3a COEIMHEHU I, METO/IbI HCCIIEIOBAHMS
(U3.XMMUYECKUX CBOMCTB BEIIECTB

BBIIIOJIHATH 3KCIIEPUMEHTATIBHBIE U PACUETHBIE
COCTaBJIAIOIINE IIYHTKBI IPOEKTA, BHOCS] B HUX
KOPPEKTUPOBKH B Cllydyae HEOOXOIMMOCTH

HaBBIKAMH BBITIOJIHEHUS SKCIIEPUMEHTATBHBIX U
pacyeTHbIX paboT




YK-2.5: OcymecTBiser

IUTaH U TpaBUJjIa MPOBEICHHS HAyYHOU paboThI

MOHMTOPHHI XOJa peanu3aluu
MIPOEKTa, KOPPEKTUPYET
OTKJIOHEHMSI, BHOCUT
JIOTIOJTHUTEIbHBIE U3MEHEHUS B
IUIaH peau3aliy IPOeKTa,
YTOYHSIET 30HBI
OTBETCTBEHHOCTH Y4YaCTHUKOB
poeKTa

COBEPUICHCTBOBATh UJIM PAaCIIUPSTh BOZMOKHOCTH
WCIIOJIb30BaHMsI pe3yJIbTaThl IPOEKTa

HaBbIKAMU YIIPABJIEHUS, KOPPEKTUPOBKH TEKYILETO
MIPOEKTa

YK-4: CnnocobeH npuMeHSATh COBPeMeHHble KOMMYHUKATUBHbIE TEXHOJIOTHH, B TOM
4yucJie HA HHOCTPAHHOM(BIX) I3bIKe(aX), A/ aKaJeMHU4ecKOro  npogeccuoHaJIbLHOI0

B3aUMOIEeHCTBUA

VK-4.1: YcranaBnuBaet u
pa3BHUBaeT NpoeCcCHOHAbHBIE
KOHTAKTHI B COOTBETCTBHUU C
NOTPEOHOCTSIMU COBMECTHOM
JeSITEILHOCTH, BKIIOYast 0OMeH
uHdopmanmeit u BHIpadboTKy
€MHOU CTpareruu
B3alMOJECHCTBUS

MpaBUjIa U HOPMBI JACIIOBOTO YCTHOTO W MUCEMEHHOTO
oO01IeHus

MIPUMEHSITH MPaBHUJIa U HOPMBI JICJIOBOTO MMUCEMEHHOTO U
YCTHOT'O OOIIEeHHUS

HaBBIKAMU MPUMEHEHUS TIPAaBIII U HOPM JICTIOBOTO
YCTHOTO M MIUCbMEHHOTO OOIICHUS

VK-4.2: CocraBnsier, nepeBOUT
U PEIaKTHPYET Pa3InIHbIC
aKaJTeMUIeCKHe TEKCThI
(pedeparsl, acce, 0030pHI,
CTarbu U T.1.)

npaBuia opOpMIIEHHUS aKaJeMUUYECKUX TEKCTOB
COCTaBJISITh, IEPEBO/IUTH, PEAAKTUPOBATH
aKaJIEMUYECKHIE TEKCTHI

HaBBIKaMH COCTAaBJICHUS, IEPEBO/IA, PEAAKTYPBI
aKaJIEMUYECKUX TEKCTOB

VYK-4.3: Ilpencrasnsier
pe3yJbTaThl AKAAEMUUYECKON U
npodeCcCuOHATHLHOMN
JESITETLHOCTH Ha PA3TMYHBIX
1y OJIMYHBIX MEPONPUSITUSIX,
BKJTFOYAs MEXTyHapO/IHBIC,
BbIOMpas Hanboee
noxoasumii hopmar

MPaBMJIA TPEJOCTABICHUS PE3yIbTaToB
HKCHEPUMEHTABHBIX PabOT Ha Pa3IMUHBIX
MEPOTPHUATHIX

NPEIOCTABIIATE PE3yJIbTaThl IKCIIEPUMEHTATIBHBIX padOT
Ha PA3IMYHBIX MEPOTIPUSATHSIX, BRIOUPAs TIOAXOISAIIAN
¢dbopmar

HaBBIKAMU TIPEJOCTABICHUSI PE3yJIbTaTOB
IKCTIEPUMEHTATIBHBIX padOT Ha PA3ITUIHBIX
MEPOTPHUATHIX, BRIOUpas MOAXOMAIIHNA hopmar

VYK-4.4: ApryMeHTUPOBaHHO U
KOHCTPYKTHUBHO OTCTauBacT
CBOY TIO3UIIUH U UJIEU B
aKaJIeMHUYECKHUX U
po(heCcCHOHATHHBIX
JTUCKYCCHSIX Ha
rOCyJ1apCTBEHHOM si3bIKe PD u
MHOCTPAHHOM SI3bIKE

3HaTb OCHOBHBIC 3aKOHBI (1)I/IS.XI/IMI/II/I

OTCTanBarb CBOU MACHU B HpO(i).,Z[I/ICKYCCI/IﬂX
OCHOBBIBAJICh HA OCHOBHBIC 3aKOHBI (1)1/13.XI/IMI/H/I
HaBBIKaMH OTCTanMBaHUsA CBOUX PI,HCI;'I B HpO(i).,Z[I/ICKYCCI/IﬂX
OCHOBBIBAJICh HA OCHOBHBIC 3aKOHBI (1)1/13.XI/IMI/H/I

YK-6: CniocodeH onpeaeasiTb U peajn30BbIBATH PUOPUTETHI COOCTBEHHOM
JAesITeJIbHOCTH M CIIOCO0bI €e COBEPIICHCTBOBAHUS HA OCHOBE CAMOOLIEHKH U
o0pa3oBaHus B TeYeHUE BCeil JKU3HU




VK-6.1: OuennBacT cBOH
pecypchl U UX Mpeebl
(TMYHOCTHBIC, CUTYaTHUBHEIE,
BPEMEHHBIE), ONITUMAITBHO UX
UCTIONB3YET JIJISl YCIEITHOTO

METO/Ibl IPOEKTUPOBAHHUS U MJIAHUPOBAHUS 3a71a4,
MIPOEKTOB

MIPUMEHSATH IPOEKTUPOBAHUE U TUIAHWPOBAHUE 3a71a4,
MIPOEKTOB

HaBbIKAMU MPOEKTUPOBAHUS U IJIAHUPOBAHUS 3a1a4 U

BBITIOJTHCHU S HopyquHor (0]
3aIaHns

IIPOEKTOB

VYK-6.2: Onpenenser
MPUOPUTETHI
po(heCCHOHATHHOTO POCTA
CIocoOBI COBEPIIIEHCTBOBAHUS
COOCTBEHHOH EITEILHOCTH Ha
OCHOBE CaMOOIICHKH 110
BbIOpaHHBIM KPUTEPUSIM

CTParcruv JUIYHOCTHOT'O Pa3BUTUA U
pohecCHOHATHHOTO POCTa

PCATU30BBIBATH CBOE CAaMOPA3BUTHE

HaBBIKAMHU PEaT3al[Ueii CBOETO CAaMOPa3BUTHUS
podeCcCHOHATLHOTO POCTa

VYK-6.3: BoicTpanBaeT ruOKyo
npoQeCCHOHATBHYIO
TPACKTOPHIO, UCTIONB3YS
UHCTPYMEHTHI HEITPEPBIBHOTO
00pa3oBaHMsl, C y4ETOM
HAaKOIUIEHHOT'O OIbITa
pohecCHOHATHHON
NEeSTeIbHOCTH U INHAMUYHO
M3MEHSIOINXCS TpeOOBaHUM
pBIHKA TPy

TpeOOBaHUs PbIHKA TPYJIA U IPETIOKECHUS
00pa3oBareIbHBIX YCIYT

OLICHUBATh TPEOOBaHMSI phIHKA TPYAA U MPEATI0KEHUS
00pa3oBareIbHBIX YCIYT

HaBBIKAMU JIJIS1 BBICTPauBaHUsI TPACKTOPUU
cOOCTBEHHOTO MPO(HeCcCHOHATHHOTO POCTa

YK-8: CniocodeH co31aBaTh M MOJAEP:;KUBATH B OBCEHEBHOM KU3HU U B
npogeccCHOHAIBHOM 1eITeJIbHOCTH 0e30MacHbIe YCJI0BUS KU3HeAeATeIbHOCTH ISl
COXpaHeHUs NMPHUPOAHOH cpebl, o0ecneyeHus yCTOMYMBOro pa3BuTHs 0011eCTBA, B
TOM YHCJI€e MPU YITPo3e U BO3BHUKHOBEHHH YPe3BbIYAHMHBIX CUTYAllMi 1 BOEHHBIX

KOH()JIUKTOB

VK-8.1: Ananuzupyer ¢pakTopbl
BPEIHOTO BIIUSHUS DJIEMEHTOB
cpelibl 0OUTaHUsI (TEXHUYECKUX
CPEJIICTB, TEXHOJOTUYECKHUX
IPOLIECCOB, MaTepUasoB,
31aHUH U COOPYIKEHUH,
IPUPOJIHBIX U COLUAIBHBIX
SIBIICHUT)

(aKTOpBI BPSTHOTO BIIUSHUS YJIIEMEHTOB CPEIbI
obuTaHus

AQHATM3UPOBATH (PAKTOPHI BPESITHOTO BIUSHUS dJIEMEHTOB
Cpeabl OOUTaHUS

METOJIaMH aHaTH3a (PaKTOPOBHI BPETHOTO BIUSHUS
AJIEMEHTOB Cpe/ibl OOUTAHUS

VYK-8.2: Unentuduuupyer
OTTaCHBIC U BpEIHBIC (DAaKTOPHI B
paMKax OCYIIECTBIIsIEMOMN
JeTENLHOCTH

OTacHbIC U BpeAHbIC (paKkTOpshI NpU paboTe B
naboparopun

pacrno3HaBaTh ONacHbIE M BpeIHbIC (JaKTOPHI ITPH PadboTe
B J1aboparopuu

METOJ[aMH PacIiO3HABaHMsI OTIACHBIX U BPEIHBIX
(axTopoB mpu padboTe B 1aboparopuu

VK-8.3: BersiBnser npoGieMsl,
CBSI3aHHBIC C HAPYLICHUAMMU
TEXHHUKHU 0€30I1aCHOCTH Ha
pabodem mecTe; peaiaract
MEPONPUATUAX TIO
IIPEIOTBPALLEHUIO
YPE3BBIYANHBIX CUTYaLIUH

MpaBUJIa TEXHUKH O€30MacHOCTH TIpU paboTe B
naboparopuu

MIPEIOTBPAIIATh HAPYIICHUSI TEXHUKH 0€30TIaCHOCTH TIPH
paboTe B 1aboparopuu

SHAHUSAMU O MCPONPUATUAX MO MPCAOTBPALLICHUTIO
TEXHUKH 0€3011aCHOCTH MPHU padboTe B Ja00paTopuun




VYK-8.4: Pa3pscHsaeT npaBuia IIpaBUJjIa OBeIEHUS Npy BO3HUKHOBEHUHN UC, OCHOBBI
MOBEJCHUS IIPU MIPOBEACHUS NIEPBOY MEIUIIMHCKON MOMOIIN
BO3HMKHOBEHUU YPE3BbIUYANHBIX | IPUMEHATH IIPaBUjIa TOBEACHUS TP BOSHUKHOBEHUH
CUTyalny MPUPOTHOTO U UC, nepByro MEAULIMHCKYIO TOMOLIb

TEXHOT€HHOT'O ITPOUCXOXKICHMSI; |TpaBHJIaMH NTOBEACHUs ITPH BO3HUKHOBeHUH YC,
OKa3bIBacT MEPBYIO ITOMOILIb, OCHOBAaMH OKa3aHWs NIEPBOW MEIULIIMHCKON ITOMOIIN
OTUCBIBAET CIIOCOOBI yYacTHs B

BOCCTAaHOBHTEIIBHBIX

MEPONPUATHAX

1.4 OcobOeHHOCTH peajiM3alUU IUCHUILINHbI
SI3BIK peanu3zanuy IUCHUILIMHBL Pycckuil.

Jucuurmmnaa (Moxyip) peanusyercs 6e3 npumenenus 0 u JJOT.
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2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

€

Bcero,
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTtHas padora ¢ 2,94 (106)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 0,94 (34)
MIPAKTHYCCKUE 3aHATHS 0,5 (18)
naboparopHbie paboTh 1,5 (54)
CamocrosiTesqbHas padora 1,06 (38)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE
(KTT) Her
KypcoBas padora (KP) Her
IIpomexyTounas arrecranmsa |1 (36)

(Ix3amen)
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3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI 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.
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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.
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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.

14




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.

10

2. Teopusi XuMHYECKOH KMHETHKH

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.

16




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 cnenuguyeckux CJI0KHBIX peaKiuii

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 O0ecmeYeHHue TUCIHHUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aHUA:

®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
obecrneyeHune, HA KOTOPOe YHMBEPCUTET MMeeT JIUIEH3HI0, 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, BKIKYasA NpodeccuoHaIbHbIe 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-TeXHMYeCKasi 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.
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