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1. HammeHnoBaHue JUCHUININHBI

dusnueckast xuMusa. XUMUUYecKasi KUHETHKA

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucruminHa BXOIUT B 00s13aTeIbHYI0 9acTh bioka « b.1 » oGpa3oBareabHOM MporpaMMbl IO HAPaBJICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue: 04.03.01 Xumus

HarpaBJeHHOCTh [Iporpamma mmpoxroro mpoduis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUs AUCHUIUIMHBGI Du3nveckas XuMusi. XUMHYECKasi KHHETHKA y 00y4Jaromierocs
JOJKHBI OBITH CPOPMHUPOBAHBI CIIETYIOINE KOMITETEHITHH:

04.03.01 Xumus (HampaBJIeHHOCTS : [Iporpamma mupokoro mpoguis)
OIIK.1 Biageer 6a30BbIMHU 3HAaHUSIMH O COBPEMEHHOM HAYYHOUH KapTHHE MUPA Ha OCHOBE TIOJIOKCHUH,
3aKOHOB U METOJIOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HAyK
Nupukaropsl
OIIK.1.1 Nmeet npeacraBieHue 0 HAYYHOW KapTUHE MUpPa HA OCHOBE TMOJI0KEHUH, 3aKOHOB U
3aKOHOMEPHOCTEN ECTECTBEHHBIX HAYK
OIIK.5 Cnocoben o0pabaTbiBaTh, aHaIU3UPOBATh, HHTEPIPETUPOBATH U 0000IIaTh PE3yJIbTAThI
HKCIEPUMEHTAIBHBIX M PACUETHO-TEOPETHYECKUX padOT B MPO(HECCHOHAIBHON AEATEIBHOCTH C
MCTIOJIb30BAHUEM TEOPETHYECKUX 3HAHUN U MPAKTHUECKUX HABBIKOB PEIICHUSI MATEMaTHYECKUX U (PU3HUECKIX
3a1a4
HNuaukaropsl
OIIK.5.1 O6pabaTbIBacT U aHATU3UPYET PE3YIbTAThI IKCIIEPUMEHTAIBHBIX HCCIIEIOBAHNMN, HAOIIOCHUH,
M3MEpEeHUil B MPOPECCHOHATBHON AeITeTbHOCTH
IIK.3 Brnaseer OCHOBHBIMU XUMUYECKUMH, (PU3MUECKUMH U TEXHUYECKUMH aCIIEKTAMU XHUMHUYECKOTO
IIPOMBIIIJICHHOTO IPOU3BOCTBA C YYETOM METOA0B 0€30IaCHOT0 00pallleHHs ¢ XUMUYECKUMU MaTepuaiaMu
Nuaukaropsl
ITK.3.1 Brnageet MeToiamMu 6€301MacHOTO OOpalieHus ¢ XUMHUYECKUMH MaTepHuaaaMi ¢ Y4eTOM UX
(bU3NYECKUX U XUMHUYECKUX CBOWCTB



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 04.03.01 Xumus (HanpasieHHOCTH: [Iporpamma mpokoro npoguis)
¢opma o0yuenus O4Has
NeNe TpumecTpoB, 8
BbIIeJIeHHBIX /ISl H3y4eHMs
AUCHMILTUHBI
O0beM TMCUMILINHBI (3.€.) 4
O0beM TMCUMILVINHBI (AK.4aC.) 144
KonTakTHas padora ¢ 56
npenojasaresem (ak.4ac.),
B TOM 4MHcJIe:
IIpoBenenue JJeKIUOHHBIX 14
3aHATHH
IIpoBenenne NpakTHYECKHUX 14
3aHATHI, CEMMHAPOB
IIpoBenenue Jad0paTOPHBIX 28
padoT, 3aHATHI 1O
HHOCTPAHHOMY fI3bIKY
CamocTrosiTesibHast padoTa 88
(ak.uac.)
@opMbI TEKYIIEr0 KOHTPOJIS 3amuiaemMoe KOHTpoJibHOE MeporpusiTe (1)
HtoroBoe koHTposbHOE Meponpustue (1)
ITuceMeHHOE KOHTpOsIbHOE MeponpusTue (3)
DopMbI IPOMEKYTOUHOM Dx3ameH (8 TpumecTp)
aTTecTaluu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

I. BBEAEHUE
BBenenne u OCHOBHBIC TIOHATHS XUMUYECKONH KMHETUKHA. XUMUYECKasi KWHETUKA KakK pasnen Gpu3ndeckon
xuMuH. CBsI3b KUHETUKHU C TEPMOJUHAMUKOM.

II. POPMAJIBHASI KHUHETUKA
OcHOBHBIE TIOHATHS XUMHUYECKON KnHEeTUKU. KnHeTndeckas kinaccudukanus peakiuii. Kunernueckas
knaccudukanus peakiuil. [Ipocteie peakunu. CioxHble peakiu. BiusHue Temnepatypbl Ha CKOPOCTb
XUMHYCCKUX peaKHHfI. PeaKI_II/II/I B OTKPBITBIX CUCTCMAX. Onpez[eneHHe KHMHCTUYCCKUX IMapaMCTPOB U3
OKCIICPUMCHTAJIbHBIX JAaHHBIX.

1. OcHOBHbBIE MOHATHSI XUMUYECKOI KHHeTUKH. KmHeTHueckasi kjaaccupukamus peakiui.
OcHOBHBIEC TIOHATHS XUMHUYECKON KUHETUKU. KnHeTnueckas kimaccudukaiuys peakiuii. JjeMeHTapHbIe,
MPOCTHIE U CIOKHBIE peakiuu. MexaHu3M XuMu4eckoil peakiuu. CKOpOCTh XUMUUYECKON peaKIuu.
Kunernueckoe ypaBHeHue. 3akoH AelcTByronmx Macc. [1oHbIN NOpsiIoK peakiuy U NOpsAI0K PEaKlUU 110
pearenty. KoHCTaHTa CKOPOCTH XMMHUYECKOM PEaKIUH.

2. IIpocTthie peakuuu
HeoOpaTumble peakuiuu nepBoro, BTOpOro, n-ro U HyJaeBoro nopsakoB. Kunernueckue ypaBHEHUS U KPUBbIE
IUIS peaKui pa3InyHOro MOPAIKA.

3. CJi0:KHbBIE peakuuu
CrnoxHbIe peakiuu: oOpaTuMeble, apajielbHble, MocaeaoBaTeabHbIe. [[pUHIMT HE3aBUCUMOCTH
(cocymecTBoBanust) peakuuii. OOpaTuMBbIe peakuy MepBOro, BTOPOTO mopsaka. [lapamiensHple peakium.
[TocnenoBarenbHbBIE peaKkIuu, IEPUOJ HHIYKIINN, IEPEXOTHOE U BEKOBOE PaBHOBECHE.

4. Biusinne TeMnepaTypbl Ha CKOPOCTh XUMHUYECKUX PeaKIuii
OHeprus aktuBauu. Temnepatypusiii kodddurment. [IpaBuno Bant-I'odda, ypaBuenne Appenunyca,
ypaBHenue Bant-I'opda. AHomManbHOE BIHMSHUE TEMIEPATYPhl HA CKOPOCTh PEAKIUH.

5. Peakuum B OTKPBITBIX CHCTEMAX
PeaxTtops! naeansnoro cmemnienus (PYC). Peakropsl nuneansHoro BeitecHenus (PUB). YpaBuenue
MaTepuaIbHOro OanaHca.

6. OnpeneneHne KHHETHYECKUX MAPAMETPOB M3 IKCIIEPHUMEHTAJIbHBIX TaHHBIX
Omnpenenenne YHEPrUM AKTUBALMK: 10 TEMIIEPATyPHOM 3aBUCUMOCTH HAYaJIbHON CKOPOCTH WJIM KOHCTAHTHI
CKOPOCTH peaKlvy, 10 BPEMEHHU NIPOTEKAHUS PEaKIUU.
Mertoab! onpeieieHHs MOpsAKa PEaKIi: METO HAYallbHBIX CKOPOCTEH, rpauuecKuii MeTo/, 1o
(buKcUpOBaHHOM ITyOHHE MpeBpalleHusl.
Brruncienue KOHCTaHT CKOPOCTH.

III. TEOPETHYECKHUE ITPEJICTABJIEHUSI XUMHMNYECKOU KUHETUKHA
Teopus aKTUBHBIX CTOJIKHOBEHHMH. Teopusi akTHBUPOBAHHOT'O KOMIUIEKCA. PacyeT KOHCTaHT CKOpoCcTei
peaKkiuu.

1. Teopusi aKTUBHBIX CTOJKHOBEHUI
Monexynspuo-kunernuyeckast Teopusi (MKT). OcHoBHbie 3akoHbl MKT: 3akoH pacnpenenenus bonbiimana,
3akoH MakcBema-bonbivana. Teopust akTHBHBIX CTONKHOBEHUN. CTEpUUECKHil MHOXKHTEID ((hakTop).
Tyuuenbubiit 53Qdext. [[puMenenue Teoprn akTUBHBIX CTOJIKHOBEHHM K OMMOJIEKYJISIPHBIM peakiusM. Pacuer
KOHCTaHTBI CKOPOCTH. THUIBI OUMONIEKYISPHBIX pPEaKIuii.



2. Teopusi aKTHBMPOBAHHOT0 KOMILJIEKCA
Teopus aKTUBUPOBAHHOTO KOMILJIEKCA (MIEPEXOTHOTO COCTOSAHMS ). CTAaTUCTUUECKUN U TEPMOIUHAMHYECKUI
ACIICKThI TCOPUH.

3. PacyeT KOHCTAHT CKOPOCTEl peaknuu
Brrunciienne KHHETHYECKUX, CTEPUIECKAX M TEPMOJIMHAMHYECKIX MapaMeTPOB HA OCHOBAHUH TEOPETHUECKUX
MPEJCTaBICHUN XUMUYECKON KHHETHUKH.

IV. HEITHBIE PEAKIIMU. PEAKIIUU C THULITUUPOBAHUEM
Iennele peakuuu. Peakiuu ¢ nannuuposanneM. @oroxuMuyeckue peakuu. OnpenenceHue KHHETHUECKUX
MapaMeTPOB CIOKHBIX CHENU(DUIECKUX PeaKIuil.

1. Hennsble peakuuu
[lerHpIe peakuu: 3apOXKIACHUE NN, PA3BUTHE U OOPHIB IeNu. Teopus MPOCTHIX U PA3BETBICHHBIX IICTICH.
JlnuHa nienu ¥ BeTBU. 0OphIB 1ienu: 1udy3MOHHBINA, KHHETHUECKHUH, JIMHEHHBIN, KBaApaTuuHbIii. KuHeTnka
HEpa3BETBJIICHHBIX LEMHbIX peakiuil. Pa3BeTBICHHBIC LIEIHbIE PEAKLIUU. TEIJIOBOU B3PHIB.

2. Peaknum ¢ nHUIUMpoBaHueM. POoTOXMMHUYECKHE PeaAKINH
WNHuunmupoBaHue Kak cnoco0 IpoBeAeHHs TEPMOIMHAMUYECKH 3aPEIIEHHBIX peaKIi. XUMUYECKOe
nHunuupoBanue. dotoxumuueckue peakimu. OCHOBHBIE 3aKOHBI (hOTOXMMHUHU: 3aKOH ['potryca-/peitnepa,
JlamGupTa-bepa, [llTapka-DiHITeiiHA. OCHOBHBIE THUITBI (POTOXUMHUYECKUX MPOIIECCOB. 3aBUCHMOCTh CKOPOCTH
(OTOXMMHUYECKUX PEAKINI OT TeMrepaTypbl. MOHOMOJIEKYIISPHBIC H TPUMOJIEKYJISIPHBIC PEAKIIMH B Ta30BOM
¢aze. Peakunu B pacTBopax. MeTo bl M3y4eHHUS KHHETHKH CJIOXKHBIX PEAKIMIA: METO KBa3UCTAIMOHAPHBIX
KOHLEeHTpauui (Meto bonenmreiina) 1 KBa3upaBHOBECHOE PUOIMKEHUE.

3. OnpenesieHue KHHETHYECKUX MAPAMETPOB CJI0KHBIX clien(pUuIecKuX peakuui
MeTo1p1 U3y4eHHsI KHHETUKH CJIOKHBIX PeaKIUil: METO]] KBa3HCTAllMOHAPHBIX KOHIEHTpalui (MeTo
boaenmTeitna) v KBa3upaBHOBECHOE MPUOIMIKCHHE.

V. OBIIUE CBEJEHUA O KATAJIN3E
OcHoBHbBIE OHATHS KaTaiu3a. ['ereporeHHbli 1 (pepMEeHTATUBHBIHN KaTanu3. TeopuH reTeporeHHOro Katainsa.
Onpenenenre KUHETUYECKUX MTapaMeTPOB KaTAIUTUYECKUX peaKLUil.

1. OcHOBHbBIE MOHATHS KaTaau3a. ['eTeporeHHbId U GepMeHTATUBHBINA KATAJIU3
O6mue cBefeHus o katanuse. [ oMorenHsle karanuTuueckue peakiuu. OCHOBHas CXeMa pacueTa KHHETHKHU
TOMOTIEHHBIX KaTAIUTUYECKUX PEaKIUi. MPOMEKYTOYHOE BEIIECTBO APpPEHNYCa U MPOMEKYTOUYHOE BEILIECTBO
Bant-T'odda. Katamus kucinoramu u ocHoBanusimu. Crienudrueckuii katanu3. OOmui KUCTOTHBIN U 00IIni
OCHOBHOM KaTasin3, 001Ul KHCIOTHO-OCHOBHOM KaTaiu3, 3JeKTPO(UIbHBIA U HYKJI€O(UIbHBINA KaTalus3.
Karann3 KOMIIJIEKCHBIMU COEAMHEHUSMU MTEPEXOIHBIX METAIIIIOB.

2. Teopnu reTeporeHHOro KaTajins3a
Teopust akTUBHBIX IIEHTPOB B TeTeporeHHOM katanuize. OTpaBieHHe Kataau3aTopa. Pois TOBEpXHOCTH U
MOPUCTOCTh KaTaJIM3aTOpa: aKTUBHAS MIOBEPXHOCTh KAaTaau3aTopa, HEOJHOPOIHOCTh TOBEPXHOCTH, TOPUCTOCTh
KaTaJm3aTopa. CBsi3b MCKOAY 3Hepmel71 AKTUBALUU U MMPCASKCIICHCHINAJIbHBIM MHOXHUTCIICM. He,Z[OCTaTO‘-IHOCTB
MOJIETN OJJHOPOIHOM MOBEPXHOCTH B KaTallu3e U aacopOunu. MysibpTHILIETHAs Teopus Katanusa. Teopust
aKTUBHUPOBAHHBIX aHCaMOJIel. DJIEKTPOHHBIE MTPE/ICTABICHHS B TE€TEPOr€HHOM KaTallu3e.

3. OnpenesieHue KHHETHYECKUX MAPAMETPOB KATAJIMTHYECKUX PeaKkmuii
Omnpenenenre YHEPrUM AKTUBALMKM KaTAIUTUYECKUX peakluil. Beruncienne KoHCTaHT ckopoctu. CpaBHEHME
KHHCTUYCCKUX U TCPMOJUHAMHUYCCKUX MMApPpaMETPOB MJIA KATAITIUTUICCKUX W HCKATATUTUICCKUX PCAKIHUAX.






6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. lllenn A. b.®u3nueckas XUMH.KypC JEKIHH : ydeOHOE TocoOre Il CTYJEHTOB XUMHYECKOTO (aKyIbTeTa,
o0ydJaronuxcs Mo CrenuagTbHOCTH U HanpapieHuio " Xumusa" Y. 2. XuMuueckas KHHETHKA, dJIEKTPOXuUMUs/A. b.
[leun, M. A. Bunorpasnoa ; @eaepaabHOe areHTCTBO 10 00pa3oBaHuIo, [lepMckuii Tocy1apCTBEHHBIN
yuuBepcuteT.-Ilepmp,2010, ISBN 978-5-7944-1424-0.-4041.-bubauorp.: c. 400

2. baiipamoB B. M. OcHOBBI XUMHUECKOW KMHETHKH U KaTallu3a:yuyeOHoe mocodue Al CTyIeHTOB XUMUYECKUX
¢bakynpTeToB yHUBepcuTeToB/B. M. Baiipamos ; pen. B. B. JIynun.-MockBa: Akanemus,2003, ISBN 5-7695-
1297-0.-256.-bubnuorp.: c. 242-243

3. Ctpombepr A. I'.,Cemuenko /1. I1. ®uzndeckas XuMusi:ydeOHUK ISl CTYACHTOB BYy30B, 00yUYaIOIUXCSI 1O
xuMudeckuM crennanbHocTaM/A. I'. Ctpombepr, 1. I1. Cemuenko ; pexa. A. I'. Ctpombepr.-MockBa:Briciias
mkona,2006, ISBN 5-06-003627-8.-527.-bubnwuorp.: c. 511-515

JdomosHuTeILHAS:

1. [MTangenkos I'. M., JIe6enes B. I1. Xumudeckasi KHHETHKA M KaTaTu3:y4e0HOE TOCOOHE JIJISI XUM.-TEXHOJ.
crerl. By30B/I". M. Ilanuenkos, B. I1. Jlebenes.-M.: Xumus, 1985.-590.-bubnmorp.: c. 578-581



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://window.edu.ru/ Eqnnoe okHO oCcTymma k oOpa3oBaTeIbHBIM pecypcam
https://www.chemport.ru/ Xumudeckuii mopra
https://new-science.ru/ New-Science
10. Ilepeyenb UHPOPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo IAMCIHUIINHE

OO6pazoBaTenbHbIH Mporiece Mo auciuIuinae @u3ndyeckas XumMus. XUMHYeCKasi KHHETHKA MIPE/oaraet
UCIOJIb30BaHUE CIIEAYIOIIEr0 MPOrPaMMHOT0 o0ecTieueHus] 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
MPE3CHTAIIMOHHBIE MaTepUabI (CITal bl 0 TeMaM JICKIIMOHHBIX M MTPAKTUYCCKUX 3aHSITHH ),

JOCTYII B pexkuMe on-line B DnekTpoHHY0 0nbmnoTeunyto cucremy (ObC);
JOCTYI B 3JICKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTeIbHON Cpely YHUBEPCUTETA,;
TECTHPOBAHUE

HpI/I OCBOCHHMU MaTCpHraa U BbIITIOJTHCHHUA SaZ[aHI/Iﬁ Mo JUCHUIITIMHE PEKOMCHAYCTCA UCIIOJIB30BAHUC
MaTepHasoB, pa3MelieHHbIX B JInunbix kabuHetax oOyuatonuxcs ETUC IITHUY (student.psu.ru).

[Tpu opranu3zanuy JUCTAaHIIMOHHON paObOTHl M MPOBEACHUH 3aHATUN B pEXKUME OHJIAWH MOTYT
UCIIOJIb30BATHCSL:

cucTeMa BUJICOKOH(pepeHIICBs3U Ha ocHoBe 1atdopmel BigBlueButton (https://bigbluebutton.org/).

cucrema LMS Moodle (http://e-learn.psu.ru/), koTopas nojaepKxuBaeT BO3MOKHOCTb HCIIOJIb30BaHUS
TEKCTOBBIX MaTE€PUAJIOB U MPE3CHTANNH, ayJHO- U BUJCOKOHTEHT, a TaK )K€ TECTHI, TPOBEepsieMble 3a1aHMs,
3aJaHus Ul COBMECTHOM palboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMO AJIs1 OCYIIeCTBJICHUS
00pa30BaTeJBHOI0 NpoLecca Mo JMCUHIINHE

1.JIexunoHHbIe 3aHATUS: Ay IUTOPUS, OCHAILIEHHAs IPE3EHTALIMOHHON TEXHUKOH (IIPOEKTOP, IKpaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOILIUM IMPOTPAMMHBIM 00ECIICUeHUEM, METOBOM (M) I MapKepHOI
JOCKOM.
2. 3aHATHII CEMUHAPCKOTO TUTA (CEMUHAPDI, MPAKTUYECKUE 3aHATHS): AYAUTOPHSI, OCHAILIEHHAS
MPE3EHTAIIMOHHON TeXHUKOU (TIPOEKTOp, IKpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IIPOTPAMMHBIM
obecrieueHreM, MeEJIOBOM (M) WM MapKEpHOH JOCKOM.
3. JlJabopaTtopHsbie 3anaTus: «JlabopaTopusi puznuecKol XUMUN», OCHAIIIEHHAS CTIeUATU3UPOBAHHBIM
obopynoBanueM. CoctaB 00opymoBanus omnpezaeneH B [lacopre aboparopum.
4. Inst TpynmoBeIX (MHAUBUYJIBHBIX ) KOHCYJIBTAIIUHN - Ay TUTOPUSI, OCHAIIICHHAS TTPE3EHTAMOHHON TEXHUKOM
(mpoexTop, 3KpaH, KOMIbIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IIPOrPaMMHBIM 0O€cTieYeHHEeM, MEIOBOH (1) WK
MapKEepHOH JOCKOM.
5. nst mpoBeieHrs TEKYIEro KOHTPOJIS - ayAUTOPHS], OCHAILIEHHAs MEJIOBOH (1) WU MapKEPHOU TOCKOM.
6. CamocTtosTenbHast padbota: «Jlaboparopus pusmdeckoit XuMUM», OCHAIIEHHAS CTICIIHATU3UPOBAHHBIM
obopynoBanuem. CoctaB o0opymoBanus onpezaesneH B [lacopre madoparopun.
Ayautopust Jisl CaMOCTOSTEIBHON paOOThI, OCHAIIEHHAS KOMIIBIOTEPHON TEXHUKON C BO3MOXHOCTBIO
noJKItoueHus K cetu «MHTepHeT», obecnedeHHas JOCTYNOM B 3JIEKTPOHHYIO HHGOPMAIMOHHO-
00pa3oBaTeNbHYIO CPEAy YHUBEPCUTETA.
[Tomemenust Hayunoii 6uommortexku [ITHUY
[Tomemenus Hayunoi 6uomuorexku [ITHUY mist oGecnieuerHust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:
1. Hayuno-6ubnuorpadudeckuii otaen, kopi.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.



2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopi. 2, aya. 418. O6opyaoBaH 7 nmepcoHaTbHBIMH
KOMITBIOTEPAMH C JOCTYTOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

3. UnTanbHbIN 331 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nepcoHaTbHBIMH
KOMITBIOTEPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 mepcoHaIbHBIM KOMIBIOTEPOM C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoreka ropuauyeckoro gaxynprera, Kopn.9, aya. 4. O6opynoBana 11 nepconanbHbIMU
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro paxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbioTepbl, yCTaHOBICHHBIE B TOMEUICHUAX HAyYHOU OMOIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IPOrpaMMHBIM 00€CTIeYeHUEM:

Omnepanunonnas cuctema ALT Linux;

Odwucnrrii maket Libreoffice.

CrpaBouHno-nipaBoBas cucrteMa «Koncynsrantllnrocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
dusznyeckas XuMHA. XHMHYECKAsd KHHETHKA

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.1

Baageer 0a30BbIMH 3HAHMSAMM O COBPEMEHHOH HAYYHOH KaPTHHE MHPA HA OCHOBE IOJIOKECHM,
3aKOHOB M METOJA0B MAaTEeMATHYECKUX U €CTECTBEHHBIX HAYK

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK.1.1 3HaeT 0a30BYI0 TEPMUHOJIOTHIO, HeynosiierBopureJ

Nmeet npeacrapiienue o
Hay4YHOU KapTHHE MHUpa
Ha OCHOBE II0JI0KCHUM,
3aKOHOB U
3aKOHOMEPHOCTEMN
€CTECTBEHHBIX HAYK

OTHOCSIILYIOCS] K XUMHYECKON
KHHETUKE, OCHOBHBIC MTOHSITHSI,
3aKOHBI XUMUYIECKOW KHHETUKH U
X MaTeMaTHUIEeCKOE BhIPAKCHHE.
YMeeTr aHaIu3upoBaTh
TEHJCHIINH Pa3BUTHUS
COBPEMEHHOM (hU3NIEeCKOI
XUMHH, JIeJIaTh KOHIENTyalbHbIE
000011IeHNsT, OCHOBEIBAsICh Ha
U3BECTHBIX TEOPUSIX U
9KCIIEPUMEHTAIBHBIX (haKTax.
Bnageer cnocobamu 0000111eHNS,
aHaJIM3a U KPUTHYECKON OLIEHKH
pa3IUYHbIX TeOpui B o0nacTu
€CTECTBO3HAHMUS, TPUMCHCHUS
(UBUKO-XUMHUYECKUX TEOPUH ISt
Pa3BHUTHS €CTECTBEHHOHAYYHBIX
KOHLIETILIAMN.

He 3naeT 06a30Byr0 TEpPMHHOJIOTHIO,
OTHOCSIITYIOCS] K XUMUUECKON KMHETHUKE,
OCHOBHBIC ITOHATHS, 3aKOHBI XUMHYECKOH
KUHETHUKHU U UX MAaTEMaTUYECKOE BhIPAKEHUE.
He ymeer ananusupoBaTh TEHACHIINI pa3BUTHSA
COBPEMEHHOM (PU3NYECKON XUMUH, IETaTh
KOHIIETITYaJIbHbIe 0000IIEHNsI, OCHOBBIBASsICh Ha
M3BECTHBIX TEOPUSIX U IKCIIEPUMEHTATBHBIX
¢dakrax. J[[eMOHCTpUPYET OTCYTCTBHE HABBIKOB
BJIaZeHNs criocodamMu 0000IIIeHHs, aHaIn3a U
KPUTHYECKOU OLICHKH Pa3JINYHBIX TEOPUU B
00acTy €CTEeCTBO3HAHUS, TPUMEHEHUS
(UBUKO-XMMHYECKUX TEOPUId IS Pa3BUTHUS
€CTECTBEHHOHAYYHBIX KOHIICTITUH.
YnoBj1eTBOPUTEIbH
OO61ue, HO HE CTPYKTYPHPOBAHHBIC 3HAHUS
0a30BOI TEPMUHOJIOTUU, OTHOCSIIEHCS K
XHUMHUYECKOW KMHETHKE, OCHOBHBIX ITOHATHH,
3aKOHOB XUMHUYECKOW KMHETHKU B UX
MaTeMaTUYECKUX BbIpaxkeHue. leMoHcTpupyer
YaCTUYHO C(HOPMUPOBAHHOE YMEHUE TPUMEHSTh
MOJTYYECHHBIC 3HAHUS NTPU aHAJIM3UPOBAHUU
TEHJACHUMNA Pa3BUTHS COBPEMEHHOMN
(hU3UYECKON XUMHH, & TAKXKE JeIaTh
KOHIIETITYaJIbHbI€ 0000IIEHNsI, OCHOBBIBAsICh Ha
M3BECTHBIX TEOPUSIX U IKCIIEPUMEHTATBHBIX
¢axrax. JlemoHcTpupyeT hparmeHTapHOE
MPUMEHEHNE HABBIKOB BIIAJICHHSI CIIOCOOAMU
00001IeHN, aHATH3a U KPUTUYECKOU OIICHKU
Pa3IMYHbIX TEOPHUIl B 00JIACTU €CTECTBO3HAHUS,
MPUMEHEHUS (PU3UKO-XUMUYECKUX TCOPUH TSI
Pa3BUTHS €CTECTBEHHOHAYYHBIX KOHIICTIIINH.
Xopomuro
CdopmupoBaHHbIe, HO COJIEpKAIIHE OTACIbHBIC
po0Oestbl 3HaHUs 0a30BOI TEPMUHOIIOTHH,




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
OTHOCSIIEHCS K XUMUYECKON KMHETHUKE,
OCHOBHBIX TIOHATHH, 3aKOHOB XUMUYCCKOMN
KMHETUKH U UX MaTeMaTHYeCKHX BhIpaxeHue. B
IIEJIOM YCITCIITHBIE, HO COJIep KaIllie OTACIIbHBIC
poOesbl B YMEHUH MMPUMEHSTh ITOTyYEHHBIE
3HAHUS TIPH AaHATU3UPOBAHUH TCHICHIIHHA
Pa3BUTHS COBPEMEHHOM (PU3MUECKON XUMUH, a
TaKKe MPaBWIIBHO JIEJIaTh KOHIICTITYaJIbHbIE
000011IeHHs1, OCHOBBIBASsICh Ha H3BECTHBLIX
TEOPHUSAX M IKCIIEPUMECHTAIBLHBIX (hakTax. B
I[EJIOM, YCIIEIIHO BJIaJIeeT criocobaMu
00001IeH S, aHATM3a U KPUTUICCKOU OTICHKU
Pa3IMYHBIX TEOPUI B 00JIACTH €CTECTBO3HAHUS,
MPUMEHEHUS (PU3UKO-XUMHUYECKUX TCOPHUH s
Pa3BUTHUS €CTECTBEHHOHAYYHBIX KOHIICTIIIHIA.

OT1an4yHo
CdopmupoBanHbie 3HaHUS 0a30BOM
TEPMUHOJIOTUH, OTHOCSLIEHCS K XUMUYECKON
KHMHETHKE, OCHOBHBIX TIOHATHH, 3aKOHOB
XUMUYECKON KMHETHKU U MX MaTeMaTHUYECKHX
BBIp@)KEHHUE. Y CIIEIIHO MPUMEHSET OTyYeHHbIC
3HAHUS TIPU AaHATU3UPOBAHUY TCHICHIIHHA
Pa3BUTHS COBPEMEHHOMN (PU3MUECKOW XUMUH, a
TaKKe MPaBWJIBHO JIEJIaTh KOHIICTITYaJIbHbIE
00001IeHHS, OCHOBBIBASCh HA N3BECTHBIX
TEOPHUSAX M IKCIIEPUMECHTAILHBIX (haKTaxX.
VcnemHo BiaajeeT crnocooaMu 0000IIeHNS,
aHaJIN3a U KPUTHYECKON OLIEHKH Pa3IMYHbIX
Teopuil B 007aCTH €CTECTBOZHAHMSI,
MPUMEHEHUS (PU3UKO-XUMHUYECKUX TCOPHUH s
Pa3BUTHUS €CTECTBCHHOHAYYHBIX KOHIICTIIIHIA.

OIIK.5

Cnoco0en 00padaTbIBaTh, AaHAJIU3MPOBATH, HHTEPIPETUPOBATH U 00001IATH Pe3yJIbTAThI
JKCHEPUMEHTAJIBHBIX U PACYETHO-TEOPETHYECKUX PAadOT B NPO(eCCHOHAIBbHOM AeSITeJIbHOCTH €
HCMO0JIb30BAHUEM TEOPETHYECKHUX 3HAHUM U MPAKTUHYECKHX HABBIKOB PellleHUsI MATEMATHYECKHUX

U (PU3HYECKHUX 3124

Komnerennus IInanupyemsie pe3ybTaThl Kpurepun oneHuBaHus pe3yibTaToB
(MHaUKaATOP) o0y4eHus o0y4eHusn
OIIK.5.1 3HaeT OCHOBHBIE 3aKOHbI HeynosiaerBopurei

OOpabatbIBaeT u
aHAM3UPYET PE3yIbTaThI
IKCTIEPUMEHTATBHBIX
HCCIICIOBAHUM,

XAMUYECKONH KMHETHUKH, a TAKIKE
CIOCOOBI MX IPUMEHEHUS IS
pelIeHusl TEOPETUYECKUX U
MPUKJIAIHBIX 33/1a4. Y MeeT

He 38aeT 0CHOBHBIC 3aKOHBI XUMHUYECKOM
KHHETUKH, a TAKXKE CITOCOOBI UX IPUMEHEHHUS
JUISL PELIEHUS TEOPETUUECKUX U IIPUKIIAIHBIX
3aga4. He ymeeT npoBOAUTE DKCIIEPUMEHTHI 110




Komnerenuust IInanupyemble pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
HaOII0/IEHU N, U3MEPEHUH | IPOBOAUTH HKCIIEPUMEHTHI 110 HeynosiierBopuren

B IIpo(hecCHoHaNBHOM
JeSITEIIbHOCTH

U3MEPEHUI0 KHHETUYECKHIX
MapaMeTpoB € UCTIOJIb30BAHUEM
OOLIENPUHATHIX METOJIOB.
OcymiecTBisieT PU3NKO-
XUMHYCCKUEC paCyYCThbl U
rpaduyecku orodpaxaer
IMOJTYy4YCHHBIC 3aBUCHUMOCTHU.
Bnageer oCHOBHBIMH METOIAMU
KHHETHYCCKOT'O NCCIICAJOBAHUA.

M3MEPEHUI0 KHHETUYECKHUX ITapaMeTPOB C
UCMOJIb30BaHUEM OOLIETIPUHATHIX MeTO10B. He
CIOCOOEH OCYIIECTBIIATh (PU3NKO-XUMHUYECKHUE
pacueTsl ¥ rpaduuecku oToOpaXkaer
NoJIy4eHHble 3aBucumocTH. He Biageer
OCHOBHBIMH METOJJAMU KHHETHUYECKOTO
UCCIICIOBAHMSL.

Y10BJ1€TBOPUTEJbH
OO1u11e, HO HE CTPYKTYPHUPOBAHHBIE 3HAHUS
OCHOBHBIX 3aKOHOB XMMUY€ECKOH KMHETUKH, a
TaKXe Coco00B UX MPUMEHEHUS JUIsl peILICHHS]
TEOPETUYECKUX M MPUKIIAJHBIX 3a/a4.
JleMOHCTpHpYeT YaCTHYHO COPMHUPOBAHHOE
YMEHUU TIPOBOAMTH IKCTIEPUMEHTHI IO
M3MEPEHUI0 KHHETUYECKHX ITapaMeTPOB C
MCTIOJIH30BAaHUEM OOIIETIPUHSTHIX METO/IOB.
CrniocoOeH 4aCTHYHO OCYILECTBIISATH (PHU3UKO-
XUMHUYECKHE PACUETHI U TpaPUUECKU
oToOpaXkaeT MOJTy4YECHHbIE 3aBUCUMOCTH.
JleMOoHCTpUpYeT (pparMeHTapHOE IPUMEHEHNE
HaBBIKOB BJIaJICHUS OCHOBHBIMH METOJJaMH
KHHETHYECKOTO UCCIIE0BAHMS.

Xopomuro
CcdopmupoBaHHbIe, HO COJEpKAILUE OT/IEIbHbIC
po0esbl 3HaHUS OCHOBHBIX 3aKOHOB
XMMHUYECKON KUHETUKH, a TAaKXkKe CIOCO00B UX
IPUMEHEHHUS JJIS PEIIeHUsS] TEOPETHUECKUX U
NPUKJIAJHBIX 3a/1a4. B 1iesiom ycnenssle, HO
coJiepaKallie OTeNIbHbIE IPOOENbl B yMEHUN
MIPOBOJIUTH SKCIIEPUMEHTEHI 110 H3MEPECHHUIO
KUHETHYECKUX TTApaMETPOB C MCIIOJIb30BaHHEM
OOIIENPUHATHIX METOJIOB. Y MEET OCYIIECTBIISATh
(U3NKO-XMMHYECKHE PacyeThl U TpadruecKu
oTroOpakaeT MoJy4yeHHbIe 3aBUCUMOCTH. B
IIEJIOM, YCIICIIHO BJIaIe€T OCHOBHBIMHU
METOAAMU KHHETHUYECKOT'O UCCIIeIOBAHMUS.

Otiamn4Ho
CdhopmupoBaHHbIE 3HAHUST OCHOBHBIX 3aKOHOB
XMMHUYECKON KUHETUKH, a TAaKXKe CIOCO00B UX
NPUMEHEHHUS JJISl PEIICHUS] TEOPETHUECKUX U
NPUKIIAJIHBIX 33/1a4. YMeeT NPOBOJAUTh
HKCHEPUMEHTHI [0 U3MEPEHUIO0 KHHETUYECKUX
[apaMeTPOB € UCIOJIb30BAaHUEM OOIIETTPUHATHIX
MeTo0B. Crioco0eH oCylecTBIATh (PU3HKO-




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3yJbTaThl
o0yueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
XUMHYECKHUE PACUEThI U TpadUIeCcKu
0TOOpakaeT MOJy4YeHHBIC 3aBUCHMOCTH.
VcnemHo BiajieeT OCHOBHBIMU METOIaMH
KHHETHYECKOI0 UCCIIETOBAHMS.

IIK.3

BJIaIleeT OCHOBHBIMH XUMH4YC€CKHUMH, (l)I/ISI/I‘lECKI/IMI/I U TEXHHYECCKUMHU aClIeKTaMH XUMHYECKOI'0
MNPOMBIINIJICHHOI'0 IIPOU3BOACTBA C YI€TOM METOAOB 0€e30MmacHoOro oﬁpamemm ¢ XUMHYECCKUMH

MaTepHaJaMu
Komnerennus IInanupyembie pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(uHaHMKaTOP) o0y4eHUs o0y4eHus
K.3.1 3HaeT OCHOBHBIE IIpaBUiIa paboThHI HeynosiaerBopure

Biageer meronamu
6e30macHOro oopareHus
C XUMUYECKUMHU
MaTepualliaMH C Y9eTOM
uX (PU3NYECKUX U
XUMHUYECKHX CBOMCTB

C XUMHUYECKUMH PEAKTUBAMHU C
YUeTOM UX (PU3UUECKUX U
XUMHUYECKHX CBOMCTB. 3HAET
OCHOBHBIE ITpaBujIa paboTHI B
XMUMHUYECKOH J1abopaTopuu, B TOM
YucIIe O MEPBUYHBIX CPEJICTBAX
MOXKApOTYIICHUS U CITOc00ax
OKa3aHUs IEPBOM ITOMOIIU
NOCTpaJaBIIeMy IPU IPOBEICHUH
XUMHAYECKOTO IKCIIEPHUMEHTA.
YMeeT npaBUiIbHO BHIOpATh
CPEZCTBO 3aIUTHI 7151 paboThI ¢
arpecCUBHBIMU BEIIECTBAMH.
Brnaneet npuemMaMu TEXHUKH
0€30I1aCHOCTH NIPY TPOBEICHUH
XHUMHUYECKOT0 3KCIIEPUMEHTA
(XMMHMYECKOTO aHalIn3a).

He 3HaeT ocHOBHBIX MpaBuil paboOTHI €
XUMHUYECKUMHU PEAKTUBAMH C YUETOM HX
¢bu3nUecKux U XUMUYECKUX cBOiCcTB. He 3HaeT
OCHOBHBIE ITpaBWJIa pabOTHl B XUMUYECKOM
nabopaTopHu, B TOM YHUCIIE O TIEPBUYHBIX
CpeACTBax MOXKapOTYIICHUS U crioco0ax
OKa3aHus IEPBOM MIOMOILY [IOCTPaAABIIEMY IIPU
IIPOBEJIEHUN XMMHUYECKOI0 dKcriepumenTa. He
yMeeT MpaBUWJIbHO BBIOPATh CPEACTBO 3aIUTHI
111 paboTHI C arpecCUBHBIMU BeliecTBaMu. He
BJIaJIeeT IpUEeMaMH TeXHUKH 0€30MacHOCTH IpU
IIPOBEIEHUU XUMHUYECKOTO HIKCIIEPUMEHTA
(XMMHYECKOTO aHaJIN3a).

YnoBaerBopuTeabH
OO1u11e, HO HE CTPYKTYPHUPOBAHHBIE 3HAHUS
OCHOBHBIX IIPaBUJI Pa0OThI ¢ XUMUYECKUMU
PEAKTUBAMU C y4ETOM UX QU3NYECKUX U
XUMHUYECKUX CBOWCTB, B TOM YHCJI€ OCHOBHBIX
paBmi1 pabOThl B XUMUYECKOH 1a00paTOpUH.
Nmeet crabble IpeICTaBIEHUS O IEPBUYHBIX
CpeACTBax MOXKapOTYIICHHUS U crioco0ax
OKa3aHus NEPBOM MOMOIIX TOCTPaAABIIEMY IIPU
IIPOBEJIEHUN XUMUYECKOT0 dKcriepumenTa. C
TPYAOM CIIOCOOEH MPaBUIBHO BHIOPATH
CPEACTBO 3alUTHI 115l pabOThI C arpeCCUBHBIMU
BellecTBaMu. JleMOHCTpUpYET pparMeHTapHOe
IIPUMEHEHNE HaBBIKOB TEXHUKHU 0€30I1aCHOCTH
IIPU NPOBEIEHNH XMMHUYECKOTO SKCIIEPUMEHTA
(XMMHYECKOTO aHaJIN3a).

Xopomuo

CdopMmupoBaHHbIe, HO COJIEpXKAIUE OT/IEIbHbIE
1po0esbl 3HaHUS OCHOBHBIX IIPAaBUII pabOoTHI ¢




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
XUMHYECKUMHU PEAKTHUBAMH C YIETOM HX
(U3MYECKUX U XUMHUYECKHUX CBOMCTB, B TOM
YHCIIe OCHOBHBIX MPaBUII pabOTHl B XUMUYECKOM
naboparopuu. B nienom ycnemnrHoe, HO
coJieprkaliee OTAeIbHbIe TPOOeIbl B
MIPEJICTABJICHUH O TIEPBUYHBIX CPEACTBAX
MOKapOTYIIEHUS U cIoco0ax OKa3aHUs MepBOit
MTOMOLIH MTOCTPaJaBIIeMy IPU IPOBEICHUU
XUMHUYECKOTO dKcrepuMenTa. CriocooeH
MIPABWJIBHO BBIOPATH CPEJICTBO 3AIMMTHI JIJIS
paboTHI ¢ arpecCHBHBIMU BeliecTBamMu. B
I1EJIOM, YCIIEITHO BJIaJIeeT HABBIKAMH TEXHHUKHU
0€30IMMacCHOCTH TIPH MPOBEACHUN XUMHUYECKOTO
JKCIIEPUMEHTA (XMMUYECKOTO aHAIN3a).

OT1au4HO
CdopmupoBaHHBIE 3HAHUST OCHOBHBIX TPABHIT
paboThI ¢ XUMUYECKUMHU PEAKTHBAMHU C YUYETOM
uX PU3UIECKNX U XUMUYECKUX CBOHCTB, B TOM
YHCIIe OCHOBHBIX MPABHII pa0OTHl B XUMUYECKOM
naboparopuu. 3HaeT O MEPBUYHBIX CPEICTBAX
MOKapOTYIICHUS U CI0c00ax OKa3aHUs MepBOi
MTOMOIIIH MOCTPaaBIIeMy IPU MTPOBEICHUU
XUMHUYECKOro 3KcnepuMenTa. Crocobex
BBIOPATh CPEJICTBO 3aLTUTHI JIJIs1 PAOOTHI €
arpecCHUBHBIMU BEUIECTBAMHU. Y CIIEIIHO BJIAJEET
HABBIKAMHU TEXHUKH OC30ITACHOCTH MPHU
MIPOBEJICHUN XUMUICCKOTO IKCIIEPUMEHTA
(XMMHYECKOTO aHaJIN3a).




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Buja meponpusATHs NPOMEKYTOUYHON aTTECTANMH ¢ DK3aMEH
Cnoco0 npoBeieHUs MEPONPUATHS MPOMEKYTOUHOI aTrTecTannu : OlEHKa M0 JUCIUIUIMHE B pAMKax
MIPOMEKYTOUHOM aTTeCTaIlK ONpPEENSIeTCS Ha OCHOBE 0a/IoB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPHUITHSIX, IPOBOIUMBIX B TEUCHHE YUEOHOTO IEPUO/A.
MaxkcuMajabHoe KoJmuecTBo 0ayioB : 100

KonBepranusi 6a/U10B B 0TMETKH

«otau4Ho» - ot 81 no 100
«xopomo» - ot 61 1o 80
«YAOBJIETBOPUTEJIBHO» - OT 43 110

60

«HeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 43 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

OIIK.1.1

Nwmeer npeacraBieHue 0 HAy4HOU
KapTHHE MHUpa HAa OCHOBE
IMOJIOKEHUM, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

K.3.1

Brnageer meTonamu 6e30macHoro
oOpaleHus: C XUMUYECKIUMHU
Marepuaiamu ¢ y4eTOM UX
bU3NYECKUX U XUMHUYECKUX
CBOWCTB

OIIK.5.1

OOpabaTbeIBaeT U aHATU3UPYET
pe3yabTaThl SKCIEPUMEHTAIBHBIX
HCCIICAOBAHUI, HAOJIIOICHUH,
M3MEPEHHH B PpO(heCCHOHATBEHOM
JIeATETbHOCTH

6. OnpeneneHue
KUHETUYECKHUX [apaMeETPOB
N3 SKCIICPUMCHTAJIBHBIX
JTAHHBIX

ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

3HAaTh OCHOBHBIE MOHATUS XUMHYECKOM
KUHETHKH. 3HaTh KJIacCU(UKALIUIO
XUMHUYECKUX PEAKIUI U BIIAJETh
CIIOCOOHOCTBIO MPUBECTU MIPUMEPHI JIIS
Ka)KJI0M Tpynnsl peakuuid. Biagers
OCHOBHBIMHM KMHETHUYECKUMHU YPAaBHEHUSIMU
10 TeME JJISl PELLIEHUS COJAEPKATEIbHbIX
3a/1a4. 3HaTb OCHOBHBIE UHTETPaIbHBIE U
muddepeHIHaTBEHBIC METO/IBI OMIPEICTICHHUS
KMHETUYECKUX NapaMeTPOB XUMUYECKUX
peakuuii. YMeTh pacCUUThIBaTh
KMHETUYECKUE TTapaMeTpbl HEOOPaTUMBIX
peaxkuuil pa3InyHOro MopsIKa U CIOKHBIX
peakiuii. YMeTh OCyIIECTBIISATh
IIPOrHO3MPOBAHUE XUMHUYECKOTO Mpoliecca
C TOUYKH 3PEHUS] TEPMOJIMHAMHYECKOTO
acrekTa. YMeTb IPUMEHUTb OCHOBHOM
MOCTYJIAT XUMHYECKOW KMHETUKH IS
pelIeHns NPaKTUUECKUX 3a1ad. Brnaners
CIIOCOOHOCTBIO UHTEPIIPETUPOBATD
AKCIIEPUMEHTAJIbHbIE KHHETUYECKUE
KpUBBIE.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAY4YHOU
KapTHUHE MHUpa Ha OCHOBE
ITOJIOKECHUH, 3aKOHOB B
3aKOHOMEPHOCTEH eCTECTBEHHBIX
HayK

IK.3.1

Bnageer meTonamu 6e30macHoro
oOparnieHus: ¢ XUMHUYECKUMU
MarepuasamMu ¢ Y4eTOM UX
(UBHYECKUX U XUMHYECKUX
CBONCTB

OIIK.5.1

OOpabaTbIBaeT U aHATU3UPYET
pe3yabTaThl SKCHEPUMEHTAIBHBIX
HCCIIE0BaHUIA, HAOIIOIEHUH,
M3MEPEHHH B IPpOo(deCcCHOHATBLHOM
JESITEIbHOCTH

3. Pacuer koHCTaHT
CKOPOCTEH peakiun
ITncbMeHHOEe KOHTPOJIbHOE
MeponpusiTie

Brnageetr ocHOBHBIMH 3aKOHAMHU
MOJIEKYJISIPHO-KHHETHYECKOW TEOPHH
(MKT). CriocoGeH MpuMEHUTh OCHOBHBIE
3akoHbl MKT 111 BBIYMCIIEHUS CKOPOCTH
MpoLecca UCXO0/I U3 MOJIEKYIISPHBIX
apaMeTPOB PearupyrONUX KOMIIOHEHTOB
Y BHEIIHUX yCIIOBUIl. 3Ha€T OCHOBHBIE
MOJIOKEHUsT Teopuu aKTUBHBIX
CTOJIKHOBEHHH M TEOPUU aKTHBUPOBAHHOTO
KOMILIEKCa (IePEX0THOTO COCTOSIHHS).
CriocoGeH MpUMEHUTH TEOPHIO
CTOJIKHOBEHHI K OMMOJIEKYIISIPHBIM
peakuusM. YMeeT NpOou3BOJUTh pacyeT
KOHCTAHTBI CKOPOCTH OUMOJIEKYJISIPHBIX
peakuuii. 3HaeT OCHOBHBIE YPaBHEHUS TS
pacuera aKTUBHBIX CTOJIKHOBEHHH MEXKITY
pearupyomnmMy YacTUIIaMH OJHOTO WU
pa3HOro copTa. 3HAET OCHOBHBIE TUITBI
OMMOJIEKYIISIpHBIX peakiid. CriocooeH
BBIPA3UTh KOHCTAHTY PABHOBECHS COTJIACHO
CTaTHUCTUYECKOMY H/HITN
TEPMOIMHAMHYECKOMY TTOJIXO/Y.

OIIK.1.1

Nwmeer npeacraBieHne 0 HAy4HOU
KapTHHE MHUpa HAa OCHOBE
IMOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

K.3.1

Brnageer meTomamu 6e30macHOro
oOpaleHus: ¢ XUMUIECKIUMH
Marepuaiamu ¢ y4eTOM UX
(bU3HYECKUX U XUMHUECKUX
CBOMCTB

OIIK.5.1

OOpabaThIBaeT U aHATU3UPYET
Pe3yJIbTaThl IKCIIEPUMEHTAIBLHBIX
HCCIICOBAHUIA, HAOIIOICHUH,
M3MEPEHHH B PpOo(deCcCHOHATBEHOM
JIeATeTLHOCTH

3. Onpexnenenue
KUHETUYECKUX MMapaMeETPOB
CJIOKHBIX CHGI_[I/I(l)I/I'-ICCKI/IX
peaxkuui

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

Bnanets nndopmarueit 06 0cCoOOEHHOCTSIX
IIPOTEKAHUS CIOXKHBIX XUMUYECKUX
peaknuii (emapie, HOTOXUMHUUYECKHE,
comnpspkeHHbIe). CriocoOeH NpeayioKuTh
CXeMy ITPOTEKaHUs LIETTHOM,
(OTOXUMHUYECKON U COMPSKEHHON
peaknuii. 3HaTh OCHOBHBIC 3aKOHBI
¢doroxumun. 3HaTh OCHOBHBIE TUIIBI
doroxumuueckux npoueccos. CrocobeH
YCTaHOBUTb 3aBUCUMOCTb CKOPOCTH
(bOTOXMMHUYECKOHN peaKIu OT
TEMIIEPATYPBI. YMETH IPOU3BOJUTH PacueT
KMHETUYECKUX MTapaMETPOB CIIOKHBIX
cnenuduIecknx peakiuil. Brnaners
uHpopManueit 00 OCHOBHBIX MOHSITHSX,
CTaJuAX U MPUMEPAX LUEMHBIX PEAKIIHH.
3HaTh KUHETUYECKUE YPABHEHUS
HEPA3BETBJICHHBIX U Pa3BETBICHHBIX
LEMHBIX PEaKIUil.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.1.1

Nmeet npeacTaBieHre 0 HAY4YHOU
KapTHUHE MHUpa Ha OCHOBE
ITOJIOKECHUH, 3aKOHOB B
3aKOHOMEPHOCTEH eCTECTBEHHBIX
HayK

IK.3.1

Bnageer meTonamu 6e30macHoro
oOparnieHus: ¢ XUMHUYECKUMU
MarepuasamMu ¢ Y4eTOM UX
(UBHYECKUX U XUMHYECKUX
CBONCTB

OIIK.5.1

OOpabaTbIBaeT U aHATU3UPYET
pe3yabTaThl SKCHEPUMEHTAIBHBIX
HCCIIE0BaHUIA, HAOIIOIEHUH,
M3MEPEHHH B IPpOo(deCcCHOHATBLHOM

1. JTaGopaTopHbIe OTUETHI
3amumaeMoe KOHTPOJIbHOE
MeponpusiTiue

CriocoOHOCTB BBITTOJHUTH
AKCIIEPUMEHTANIbHOE 3aJ1aHue (OTBIT) O
NPEJOCTABIICHHONW METO/IUKE. Y METh
0(hopMHUTB OTYET MO MPOJICITAHHOMY
IKCHIEPUMEHTY. Y METh BBIYUCIISATH
KUHETHYECKUE U TEPMOJINHAMHYECKHE
napaMeTpbl XUMHUYECKOTO TpoIiecca.
CrniocoOHOCTh IPAaBUIIBHO TIOCTPOUTH
rpaduKu U cIeNaTh KOPPEKTHBIN BBIBOJ IO
nabopatopHo#t pabote. 3HATH OTBETHI HA
TEOPETHYECKHIE BOTIPOCHI 10
HKCIIEpUMEHTAIBHOM paboTe.

JIEATEITbHOCTH
OIIK.1.1 2. DK3ameH 3HaTh OCHOBHBIE 3AKOHBI U MTOHATHUSA
Mmeet npecraBieHie 0 HAy4HOH | ITOroBoe KOHTPOJILHOE XUMHMYECKON KMHETUKY M KaTanu3a. 3HaTh
KapTMHC MMpa Ha OCHOBC MeponpusTue (hopMaTbHYIO KHHETHKY 3JIEMEHTAPHBIX

IMOJIOKEHUH, 3aKOHOB B
3aKOHOMEPHOCTEN €CTECTBEHHBIX
HayK

IK.3.1

Brnaneer meTomamu 6e301acHOro
oOpaIleHus: C XUMUIECKIUMH
MaTepuaIaMu ¢ y9eTOM UX
(bU3HYECKUX U XUMHUECKUX
CBOWCTB

OIIK.5.1

OOpabaTheIBaeT U aHATU3UPYET
PE3yNIbTaThl SKCIIEPUMEHTAITBHBIX
HCCIICOBAHUI, HAOIIOICHUH,
M3MEPEHHH B Ppo(deCcCHOHATBLHOM
JIESITSIIBHOCTH

TOMOT€HHBIX OJIHOCTOPOHHUX PEaKIMH
pa3HbIX MOPSAIKOB U CI0XKHBIX
MHOT'OCTAIMNHBIX PEAaKIUi. 3HAThH
KWHETHYECKHE OCOOEHHOCTH
CONPSDKEHHBIX, IETTHBIX, (POTOXUMHYECKHX,
reTePOTCHHBIX, KATAIUTUICCKUX U JPYTUX
IIPOLIECCOB. 3HATh TEOPUHU HIEMEHTAPHOIO
aKTa XMMHUYECKOT0 B3aUMOJICHCTBUSI.
YMeTh NPUMEHATH OCHOBHBIE 3aKOHBI
XUMHUYECKON KHHETUKU U1l 00CYKIEeHUs
IIOJIyYEHHBIX Pe3yJIbTaTOB, B TOM YHUCIIE C
[pUBJIEYEHHEM HUH(POPMALIMOHHBIX 0a3
JTAHHBIX. YMETh IPOBOJUTH
(bU3UKO-XMMHYECKUN aHaJIN3 MPOLECCOB.
YMeTh UCII0Nb30BaTh METOABI
perucTpanuu u 00padboTKU Pe3yIbTATOB
(U3UKO-XMMUYECKHX IKCIIEPUMEHTOB
IIPUMEHUTEIBHO K CHCTEMAM,
U3MEHSIOIMMCS BO BpeMeHu. Braiers
HaBbIKaMU OLIEHKH OCHOBHBIX
KUHETHYECKUX MapaMeTPOB MPOLIECCOB C
MCIIOJIb30BaHUEM U3BECTHBIX
(bU3UKO-XMMUYECKUX MOJIETIEH.




Crnenudukanuss MeponpMATHI TeKylIero KOHTPOJIA

6. OnpenesieHne KMHETHYECKUX APAMETPOB U3 IKCNIEPUMEHTAJIBHBIX IaHHBIX

[Ipon0mKUTENBHOCTD TPOBEACHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 3 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHS: B HACHI CAMOCTOSITEILHON PadoThI
MakcumanbHBIA 0ajul, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 20
[TpoxoxHoii 6amt: 8.5

IToxa3zarTenn oeHUBaAHUA

Bajaabl

3HaeT KJIaCCU(PHUKAINI0O XUMHUYECKUX peakiuid. CriocoOeH MpUBECTH MPUMEPhl XUMHUECKUX
HPOLIECCOB COTIIACHO KJIACCH(UKAIINN.

3

3HaeT KHHETUYECKHEe YpaBHEHHUs 1151 HEOOPATUMBIX M CIIOXKHBIX XUMUYECKUX PEaKIUil.
CriocoOGeH MpUMEHUTh YpaBHEHUS JUIsl pElIeHHs CO/Iep KaTebHBIX 3a7a4 o TeMe. Kontponupyet
IIPABWJIBHOCTH MPOBEACHHBIX PAaCUETOB.

Cnoco0eH paccuuTaTh TEPMOJIUHAMUYECKHE [TApaMeTPhl, UCIIOJIb3Ysl YPaBHEHUS! AppeHuyca U
npasuia Baut-I'odda. KonTponupyeT npaBuiIsHOCTh MPOBEICHHBIX PACYETOB.

YMeeT paccunuThIBaTh KHUHETUYECKHE MTapaMeTphbl HEOOPATUMBIX PEaKIUil pa3InyHOro MOPSIKa U
CJIOKHBIX peakuuii. KoHTponupyeT npaBuiabHOCTh IPOBEJEHHBIX PacYETOB.

Vmeer IIPpUMCHATH OCHOBHOM mocTyJjiaTt XHMHAYSCKOM KHHETUKH AJI pCHICHUA IMMPAKTUYCCKUX
3aga4. KOHTpOJ'II/IpyCT MMPaBUJIBHOCTH ITPOBCACHHBIX paCYCTOB.

Brnazgeet cnocoOHOCTBIO HHTEPIIPETUPOBATH IKCIIEPUMEHTAIbHBIE KUHETUYECKHE KPUBBIE.

3HaeT OCHOBHBIC METO/IbI ONPEACTICHUS KHHETHUECKUX MMapaMeTPOB XUMHUECKUX PEaKITHiA
(uHTerpanbHble U JU(epeHInaIbHbIE).

Vmeer OCYHICCTBJIATH MPOTHO3UPOBAHUC XUMHUYCCKOI'0 IIpouecca ¢ TOUYKH 3pCHUA
TCPMOAUHAMHUYCCKOI'0O aCIICKTaA.

3HaeT OCHOBHBIE MTOHATHS XUMHUUYECKON KUHETHKH.

3. PacueT KOHCTAaHT CKOpPOCTel peaknumn

IIpo0mKUTENTBHOCTD IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChI ayANTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTABIsIeMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 10
[Tpoxoxanoii 6amn: 4.5

IToxa3zaTem oneHUBAHUSA

Banabl

3HaeT OCHOBHEIC ITOJIOKEHHUSA CTATUCTUYECKOIO 1 TEPMOANHAMHUYCCKOI'O ITOAXOJ0B JIA
BBIUHUCJICHUA KOHCTAHTBI pABHOBECHUA. 3HaeT OCHOBHBIC MAaTEMATHUYCCKHUE YpaBHCHUA JI
BBIYHUCJICHUA KOHCTAHTBI paBHOBECHA. KOHTpOJ'II/IpyeT IMPaBHUIIBHOCTH ITPOBCACHHLIX PACUCTOB C
Y4C€TOM CTaTUCTUYICCKOTO W/ WA TCPMOANHAMHNYCCKOI'O MOAXOJa.

3

3HaeT OCHOBHEIC ITOJIOKECHUS TCOPHUU aKTUBHBIX CTONKHOBEHHI. MoxkeT AaTb XapaKTCPUCTUKY
AKTUBHBIM MOJICKYJIAM. YMeeT BRIYUCIATh YHUCIIO HBOﬁHLIX CTOJIKHOBEHUI MCIKAY MOJICKYJIaMU
OIHOT'O COopTa U pa3HOro. YMeeT BEIYHUCIATE ITOJTHOE YHCIO CTOJIKHOBEHHIA.

YMeeT NpUMEHUTh OCHOBHBIE ITOJIOKEHUS] TEOPUU aKTHBHBIX CTOJIKHOBEHUH K OMMOJIEKYISPHBIM
peakuusM. 3HaeT OCHOBHOE MaTEMaTHUECKOE U TEOPETUUECKOE BbIpaKEHNE TEOPUN
CTOJIKHOBEHHH U1 OMMOJIEKYJIAPHBIX peakuuii. KoHTposnmpyeT npaBUIbHOCTh MPOBEJCHHBIX
pacueToB ¢ yueToM (pakTopa CTOJIKHOBEHUH.




3HaeT OCHOBHBIE MIPEATNOI0KEHHUS, JIeKAIINE B OCHOBE TEOPUH MEPEXOTHOIO COCTOSIHUS. 3HACT
OCHOBHOE€ YpaBHEHHE TEOPUH aKTUBUPOBAHHOTO KOMILIEKCA.

3HAaET OCHOBHBIE 3aKOHBI MOJIEKYJISIPHO-KMHETUUYECKOM Teopuu (3aKOH pacrpeaeacHus
Bonwsiimana, 3akon Makcpena-bonsiimana). Ymeer 3anucatb ocHoBHBIE 3akoHBI MKT B
MaTEMaTHYECKOM BHJIE.

YnMmeer n300pa3uTh cxeMaTuyHO (B BUAE rpaduka) U3MEHEHNE MTOTCHIIMATBLHON YHEPTUU CUCTEMBI
B XOJI€ PEaKLIMH U €ro CBS3b C SHEPrUeil aKkTUBALINH.

3HaeT TpU TUNa OUMOJIEKYJISpHBIX peakiuil. CnocoOeH MPUBECTH MPUMEPbI OUMOJIEKYJIISPHBIX
XUMHMUYECKUX PEAKLMH JUIsl KaXKI0T0 THIIA.

3. OnpenesieHHe KUHETHYECKNX IAPAMETPOB CJIOKHBIX cniennpuiecKnX peakuni

IIpo0mKUTENTBHOCTD IPOBENCHMS MEPOIIPUATHS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUSA: B YAChI ayINTOPHOH padoThI

MaxkcumanbHbIH 0, BEICTABIsIeMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTectanuu: 20
ITpoxoxnoii 6amt: 8.5

IToxa3zaTesm oneHUBAHUSA

Banabl

YMeeT ycTaHaBIMBaTh 3aBUCUMOCTh CKOPOCTH (DOTOXUMHUUECKON peakui OT TeMIEePaTyphl.
KoHTponupyer npaBUJIBHOCTH IPOBEAECHHBIX PACU€TOB KUHETUUECKUX U TEPMOJANHAMUYECKUX
[IapaMeTPOB.

4

YMeeT Npou3BOJUTh pacyeT KUHETHUECKUX MapaMeTPOB CIOKHBIX CHEIM(PUUECKUX PEaKLUi.
KoHTposmpyeT npaBUIbHOCTB ITPOBEACHHBIX PACUETOB.

3HaeT OCHOBHBIE 0COOEHHOCTH PEaKIMii CONPSHKEHHBIX peakiiii. 3HaeT OCHOBHOE KMHETHUYECKOE
ypaBHEHHUE COIPSHKEHHBIX peakiuil. CiocoOeH OCyIECTBUTh pacueT KHHETHUECKUX apaMeTpOB.

Brnaneet nnpopmarnueit 00 OCHOBHBIX HOHATHSX, CTAUAX U MPUMepax LHEMHbIX Peakuuid. 3HaeT
KUHETUYECKHE YPaBHEHUS HEPA3BETBICHHBIX M PA3BETBICHHBIX LEMHBIX PEAKIUNA U yMEET
BBIUUCIIATh KHUHETUYECKHE TapaMeTPhl.

3HaeT OCHOBHBIE 3aKOHBI (DOTOXUMHH. 3HAET OCHOBHBIC TUITHI (DOTOXUMHUYECKHUX TPOIIECCOB.
YMeeT npou3BOAUTH pacdyeT KBAaHTOBOTO BBIX0Ja (POTOXMMHUUYECKUX PEAKIIHIA.

Bnaneer nngopmarimeit 00 0COOCHHOCTSIX MPOTEKAHUS CIIOKHBIX XUMHUECKUX PEAKIHH (IIeMHBIC,
dboToxuMHuUuecKre U reTeporeHHbie). MoKeT IPUBECTH MPUMEPHl XUMHUECKHUX PEaKIuil.

MOoKeT NMPeUIOKUTh CXeMY MPOTEKAaHUS IETTHOM, (POTOXUMHUYECKOH 1 CONPSHKEHHON PeaKIni.

1. JlaGopaTopHbIe 0TYETHI

IIpoaomKUTENLHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
VYcnoBus npoBeAEHUS MEPONIPUATHUS: B YAChI ayANTOPHOH padoThI

MaxkcumanbHbIi 0a, BEICTAaBIsIEMbIi 3a MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 20
ITpoxoaHnoii 6amn: 8.5

IToxa3zaTem oneHUBAHUS

Banabl

Crnioco0eH BBINOIHUTD 3KCIIEPUMEHTAIILHOE 3a/1aHue (OIIBIT) IO MPEIOCTABICHHON METOAMKE.
KoHTponupyer npaBuiIbHOCTh NIPOBEIEHHBIX U3MEPEHUN

Bnaneer Teopernyeckum mMatepruanom, HEOOXOIUMBIM JJIS YCIEUTHOTO MPOXOKACHUS
71a060paTOPHOTO MPAKTUKyMa

Ymeer 0000mmaTe 1 00padaTHIBaTh SKCIIEPUMEHTATBHYIO0 HHPOPMALIUIO B BUJIE JTa00OPATOPHBIX




OTUYETOB, KOHTPOJIUPYET IIPABUIBLHOCTD IOJYUYECHHBIX PE3YyIbTaTOB

3.5

[TpeoOpasyer ucxoHbIe JaHHBIC, CTPOUT COOTBETCTBYIOIINE IpadUIeCcKue 3aBUCUMOCTH,
paccuuThIBaeT HEOOXOJUMbIE TTaPAMETPhI

3.5

2. IK3aMeH

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUATHS IPOMEXKYTOUHOM aTrTecTanuu: 1 yaca
YcnoBus mpoBeeHUS] MEPOTIPUATHS: B HAChI CAMOCTOSITeILHON PadoThI
MakcumanbHBIA 0asl, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTaun: 30
[Tpoxomnoii 6amt: 12.5

IToxa3zarTen oeHNBAHUA

Bajaabl

IIpennaraercs 30 3aganuii TecToBOro xapakrepa. Kaknoe BepHO BBIIOIHEHHOE 3aJaHUE
olieHuBaercs B 1 6amn

30




