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1. HammeHnoBaHue JUCHUININHBI

dusnueckass XuMus

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuuiinHa BXOAMT B 0a30BYIO yacTh biioka « B.1 » o0pa3oBarenbHON IporpaMMBbI IO HalIPaBICHHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 04.03.01 Xumus (I16)

HaIpaBJICHHOCTH [IporpaMma mupoKoro mpopuIs



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHus AUCHUIUIMHB PU3MYecKasi XUMHUS y 00y4aroIierocs JOJKHbI ObITh
c(OpPMHUPOBAHBI CIIETYIONTNE KOMIIETECHIIHH:

04.03.01 Xumus (ITb) (HanpasieHHOCTSD : [IporpaMmma mumpokoro mpoguis)

OIIK.1 3HaTh OCHOBHBIE TEOPHH, YUCHUS U KOHIICTIIINHN B TPO(ECCHOHATEHOM 00aCcTH

OIIK.2 BnageTh COBpEMEHHBIMUA METOIAMU €CTECTBEHHOHAYYHBIX HCCIIE0BAaHNN, aHAJIN3a JAHHBIX,
MIPOEKTUPOBAHUS

OIIK.9 criocoGHOCTH K MOUCKY, 00paboTKe, aHAIN3y HAyYHOU U HAyYHO-TEXHUYECKOW HH(pOpMaluu 1
(hopMyITUPOBKE HA UX OCHOBE BBIBOJIOB M MPEIOKEHUN



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasyeHusi noAroToBKu 04.03.01 Xumus (I1b) (HanpaBnenHocts: IIporpamMma mmpoxoro
npoduis)
¢opma o0yuenus OYHas
NeNe TpumecTpos, 6,7,8,9
BbI/IeJIeHHBIX /ISl H3y4eHMs
AUCHUILIUHBI
O0beM AUCIHUILIMHBI (3.€.) 11
O0beM JUCHUILIMHBI (AK.YaC.) 396
KonTakTHasi padora ¢ 182
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 70
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 56
3aHATHI, CECMHMHAPOB
IIpoBenenue Jad0paTOPHBIX 56
padoT, 3aHATHI 11O
HHOCTPAHHOMY fI3BIKY
CamocrosiTesibHas padora 214
(ak.4ac.)
®opMBbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
3amuiaeMoe KOHTpoJibHOE Meporpusitue (3)
Hrorosoe koHTposibHOE Meporpustue (3)
[TucbmenHOE KOHTPOJIbHOE MeponpusTue (9)
DopMbI IPOMEKYTOUHOM Ok3ameH (6 TpumecTp)
aTrecTanuu 3ayer (7 TpumecTp)
3ayer (8 TpumecTp)
Dk3aMeH (9 TpumMecT)p)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

duznyecKkasi XumMus. 3 TpUMeCTp. 2 Kypc.
dusnueckas XUMHs PEICTaBIIsIET cO00i TeopeTHuecKuii pyHIaMeHT COBpeMEHHOM XUMuU. B cBoio ouepenp,
XMMUS SBJISIETCS BaXKHEHIIIEH COCTaBHOM 4acThio ecTecTBO3HAHUA. [109TOMY (DU3NKO-XMMHYECKHE TEOPUH
XMMHMYECKHUX IIPOLECCOB UCIIOJIB3YIOT I PEIIEHUS CaMOr0 IIMPOKOT0 Kpyra COBPEMEHHBIX HAyUHBIX U
TEXHUYECKHUX MPOOIeM.
[IpenonaBanue Hpu3NIeCcKOi XUMUHU B YHUBEPCUTETAX CTABUT CBOEH TJIABHOM 1IEJIbIO PACKPBITH CMBICT
OCHOBHBIX 3aKOHOB, HAYYHUTb CTYJIEHTa BUJIETh 00JIACTH NPUMEHEHHUS STUX 3aKOHOB, YETKO MOHUMATh UX
IIPUHIMIIAAIBHBIE BO3MOXXHOCTHU IIPH PEIICHNN KOHKPETHBIX 3aAa4. OCHOBHBIEC pa3Jesibl COBPEMEHHON
¢u3n4ecKoil XUMHUH - XUMUYECKasi U CTaTUCTUYECKas TePMOJIMHAMUKA, XMMUYECKas KUHETHKA, KaTajius,
JIIEKTPOXUMHUS.

OCHOBBI XMMHYECKOH TEPMOIMHAMHMKH
N3nararoTcst OCHOBBI KJIAaCCUUECKOM 00IIel U XUMUYECKON TEPMOIMHAMUKHY, aHAIU3UPYIOTCS 3aKOHBI
TEPMOJIMHAMUKH, JA€TCs OHATHE O (Pa30BOM U XMMHUYECKOM PaBHOBECUH, (a30BBIX MEpPeXo1axX, IPUBOAATCS
IIPUMEPBI PACUE€TOB B TEPMOXUMUH, XUMUYECKUX PABHOBECHIA.

IIpeamer u MeTOA TEPMOANHAMUKH, OCHOBHbIE IOHATHSA. JHEPrus, Temjiora, paoora. Ilepsoblii
3aKOH TepMOANHAMHMKH. BHyTpeHHsis1 JHeprusi.
W3naraercs BBeieHUE B IUCHUIUIMHY «Pu3znueckas XuMus». [IpuBoasATCS OCHOBHBIE MOHATHS U ONIPEIEIICHUS B
KJIACCMYECKOM o0I11el U XUMHUECKOol TepMoanuHaMuKke. Ha ocHOBe MOHATUI SHEPrUH, TEIIOThL, padOThI
dbopmynupyercs [IepBbliif 3aK0H TEPMOIUHAMUKH, OOBICHSIETCS €ro 3HaueHue. BBoauTcs nonartue GyHKIui
COCTOSIHMSL.

IIpunoxkeHnne NepBoro 3aK0HA TEPMOJAMHAMHUKH K HEKOTOPBIM YaCTHBIM MPOLECCAM C YYACTHEM
HAeAJIbHOI0 ra3a. JHTAJAbNNA. YPAaBHEHHE COCTOSTHUSA PeajibHOIo rasa.
PaccmarpuBaroTcst mpocTeiiiiie mporecchl ¢ y4acTHEM HACaTbHOTO ra3a (M30XOpHBIN, N300apHbIH,
M30TEpMUYECKUH, annabaTrnueckuil. BBOIUTCS MOHATHE SHTANBINK KaK (PYHKIIUU COCTOSTHHSL.
PaccmarpuBaercs ypaBuenue Ban-nep-Baanbca s peajibHOro rasa.

Tepmoxumus. 3akon I'ecca. CTanaapTHbIE TENJIOTHI 00Pa30BaHHUA U CTOPAHMSA. 3ABHCHMOCTD
TEIJIOTHI MpoLecca oT TeMneparypsbl. YpaBHenusi Kupxroga. TensoemkocTs.
dopmynupyercs 3aKoH ['ecca, MpUBOIATCS TPUMEPHI TPAKTUYECKUX PACUETOB C €r0 UCIIOIb30BaHUEM B
TEPMOXUMUH. BBOANUTCS MOHATHE TEIIOEMKOCTH, BHIBOAATCA ypaBHeHUs Kupxroda u oobacHsaeTcs ux
MIPUMEHUMOCTh B TEPMOXHUMHUYECKUX pacueTax.

Bropoii 3akoH TepMmoauHaMuku. PaBHOBecHbIe 1 HEPABHOBeCHbIE, 00paTHMble M HeoOpaTUMbIe,
CaMONPOU3BOJIbHbIE H HeCAaMONPou3BoJibHbIe Mpouecchl. [Toctyaaresl Kinay3uyca u Tomcona. Lk
Kapmno.

JlaeTcs MOHATHE O pAaBHOBECHBIX, HEPAaBHOBECHBIX, 00PAaTHMBIX M HEOOPATUMBIX, CAMOIIPOM3BOJIBHBIX U HE
CaMONPOM3BOJIBHBIX NpoleccoB. Dopmynupyercs Bropoii 3akoH TepMOJHMHAMUKH, OOBICHSAETCS €ro poJib B
KJ1accuyeckoi TepmoaruHaMuke. OOBICHAIOTCS 00paTUMBIN 1 HeoOpaTuMbIi UKl KapHo.

IDHTponus. 3HAYEHHEe BTOPOIr0 3aKOHA TePMOAUHAMUKHU. Boiuuciaenue 3uTponun. [locrynar
Ilnanka.
BBoauTcst moHATHE SHTPOTIMHU B PAaBHOBECHBIX U HEPABHOBECHBIX Mpolieccax. OOBICHIETCS 3HAUCHNUE SHTPOITHH
KakK KpUTepusl HalpaBJICHUs IPOLIECCOB U PABHOBECHUS B U30JMPOBAHHBIX CUCTEMAX.

Xapakrepucruyeckne GpyHkuun. O0mue ycja0Bus paBHOBECHS.
BBogsres nonsitust sneprun ['enbmroinsia u sHeprun [ m66ca, oObsAcHIETCS UX 3HaYCHUE KaK



TEPMOIMHAMHUYECKUX MOTEHIMAJIOB U XapaKTePUCTUUECKUX (QYHKIMH, UX BaXKHOCTB JJIs1 OMUCAHUS POLIECCOB
B OTKPBITBHIX cucTeMax. QopMyIHpYyIOTCs 001Ie YCIOBHSI XUMUYECKOTO PaBHOBECHSI.

YpaBuenus ['m66ca-I'eabmronbna. CTaTHCTHYECKUH XapaKTep BTOPOro 3aK0HA
TEePMOAUHAMMKH.
BriBoasITCSA M aHATM3UPYIOTCS ypaBHEHUS IJIs1 pacyeTa MaKCUMaIbHOW paOOThl 1 MAaKCUMAIHLHOM MOJIE3HON
pabotsl (ypaBueHus ['ub0ca-I'enpmronpia). JlokazbiBaeTcsl CTATUCTHUECKH XapaKTep BTOPOTO 3aKOHA
TEPMOJAMHAMUKU. Y CTAaHABIIUBAETCS CBSA3b MEXKAY SHTPONUEN U TEPMOJIMHAMUUECKOU BEPOSATHOCTHIO.
AHanuzupyercst ypaBHeHue bonbimana.

TepmoanHaMu4yecKkre NOTEHIHAIBI HAEAJbHBIX U PeaJIbHbIX Ia30B. DYrUTUBHOCTH U METObI ee
pacuera.
PaccmarpuBaroTcs TepMOIMHAMUYECKUE TOTEHIMAIIBI B CIy4Yae UICANbHBIX U peajbHbIX ra3oB. BBoaurcs u
aHaM3upyeTcs NoHsATHe PyruTUBHOCTH (IeTydyectu). [IpuBOasSTCS OCHOBHBIE METOBI pacueTa PyruTUBHOCTH
ra30B (MPUHIIUIT COOTBETCTBEHHBIX COCTOSIHUM, 00BEMHAsI MONPaBKa peaabHOro ra3a u Jip.).

dazoBble nepexoanbl. YpaBHenue Kianeidpona-Knaysuyca. ®a3oBble mepexoabl NEPBOTo U
BTOPOI0 poaa. 3aBHCUMOCTD JIaBJICHNSI HACBIIIIEHHOI0 Mapa 0T TeMNepaTypbl. 3aKOH cMelleHusI
paBHOBecCHSI.

O6cyxnarotcs GhazoBble epexoabl MepBOro poaa (IUIaBleHue, UCTIapeHHe, BO3TOHKA). BeiBoauTcst
¢dbyHIameHTanpHOE ypaBHeHHE (pa3oBbIxX nepexonoB (ypaBHeHue Kianeiipona-Knaysuyca). Jlaercst monstue
(ha30BBIX IEPEXOOB BTOPOTO POJIa, OOBICHICTCS UX OTJIMYUE OT IIEPEXOA0B MEPBOro poaa. GopMyaupyercs u
O0OBSCHSICTCS] IPUHIIUI CMEIICHUS PaBHOBECHS B (pr3nyeckux n xumudeckux mnpomeccax (Jle-IllaTenpe —
bpayna).

PacTBOpsbI
M3nararoTcs OCHOBBI Y4YCHUA O paCTBOPAX KaK O TOMOI'CHHBIX CMECCAX HECKOJIBKHUX BCIICCTB

IMousitue o pacreopax. Konuenrpanus. Teopuu pacrBopon. Tepmoannamuka
MHOTOKOMIIOHEHTHBIX CUCTeM. XMMHYECKHE MOTeHUaIbl. YpaBHenus I'nooca-/{iorema.
Tepmoannammnuyeckne GyHKIUN UaealbHbIX ra3oB. HeuneanabHbie pacTBopbl razos. Jleryyectb
KOMIIOHEHTOB.

BBoauTcs u aHanu3upyeTcs MOHSATHE O PACTBOPAX Kak o ¢azax mepeMeHHOro coctaBa. PaccmaTpuBaroTces
pa3IUYHBIE CTIOCOOBI BRIPAKCHHS KOHIIEHTPAIIMH PACTBOPOB, CBA3b MEXIY HUMHU. AHATU3UPYIOTCA (pr3ndeckas
1 XUMUYECKas TCOPUH pacTBOPOB. BBOIUTCS MOHATHE XMMHUYECKOTO MTOTEHITHANA. BeiBomATCS 1
aHanu3upyroTcs ypaBHenus [ m66ca-/lrorema. PaccmaTpuBaroTcst cieayroniye BOIpOCh : TEPMOAMHAMUYECKUE
(GYHKIIUH HICATHHBIX Ta30B, HEHUICATbHBIC PACTBOPHI Ia30B, JIETY4eCTh KOMIIOHEHTOB.

JlaBjieHUe HACBIIIEHHOT0 Napa OMHAPHBIX PAcTBOPOB. 3aKkoH Payus. UneanbHble pacTBOPBI.
IIpeneabHo pazdaBieHHble pacTBOPLI. PeanbHble pacTBopbl. OTK/I0HEeHH OT 3aK0Ha Payuis.
paccMaTpuBaeTcs 1aBjeHHE HACBIILIEHHOTO mapa OMHAPHBIX pacTBOPOB. DOpMyIHpYyeTCsS U aHATU3UPYETCS
3akoH Payns. BBoasTcs moHATHS 00 MIealnbHBIX pACTBOPAX, MpeleiabHO pa30aBIeHHBIX PACTBOPaX, peaabHbIX
pacTBopax. AHAIU3UPYIOTCS IPUYMHBI OTKJIOHEHUH OT 3aKoHa Payis.

JAuarpamma paBHOBecHs JKMIKOCTh-Iap B OMHAPHBIX cucTemMax. 3akonbl KoHoBasioBa.
@dpakunoHHasA NeperoHKa. A3eoTponHbie pacTBOpPbl. OrpaHnyeHHAasi B3aMMHasi PACTBOPUMOCTDb
JKHAKOCTEN.

[IpuBOIATCS ¥ aHATTU3UPYIOTCS TUArPaMMbl PABHOBECHS KHUAKOCTh-TIAp B OMHAPHBIX cUcTeMaX. BeIBosATCS U
dbopmynupyrotes 3akoHbl KoHoBanoBa. O0bsCHSETCS CYTh SBICHUS (PPAKIIMOHHON MEePErOHKH.



PaccmaTpuBaroTcs a3e0TpoInHble pacTBOpPHL. JleTanbHO, Ha KOHKPETHBIX IPUMEPAX pacCMaTPUBAETCS SIBJICHHUE
OrpaHUYCHHOU B3aMMHOW PACTBOPUMOCTH KUJKOCTEH.

AKTHBHOCTH KOMIIOHEHTOB pacTBopa. KodddunueHnT pacnpeneneHus: Bemecrsa B IByX
HeCMeIIUBAINIINXCHA PACTBOPUTENAX. JKcTpakuus. PactBopuMocTts razoB B :kuakoctsax. Pacteopumocts
TBEePAbIX BEeLIECTB B KUIKOCTHAX.

BBoauTcs MOHATHE aKTUBHOCTH KOMITIOHEHTOB pacTBopa. KoadduireHTt pacnpeneneHus BeuecTa B IByX
HECMEIINBAIOIINXCS pacTBOpUTENSIX. PaccmaTprBaeTcs siBJI€HHE SKCTpakuu. AHAIM3UPYETCS PACTBOPUMOCTh
ra3oB B JKUJKOCTSIX U PacTBOPUMOCTb TBEPBIX BEIIECTB B )KHJIKOCTSX.

Kpuockonus. I6yaunockonus. OcmMoTuyeckoe gaBJieHHe.
PaccMaTpuBaroTCs SIBJICHUS KPUOCKOITAHU, Y0YTHOCKOITUH, OCMOCca. BBIBOSATCS ypaBHEHHMS T pacdeTra
KPHUOCKOTIMYECKOM 1 30yTMOCKONUYECKON KOHCTAHT, ypaBHeHue Bant-I'odda. J{aetcs noustue o
KOJUTMTaTUBHBIX CBOWCTBAX PaCTBOPOB.

®a30BbIe paBHOBECHUS
W3naratoTcst OCHOBBI KIITACCHYECKHX TOJI0KEHUH 0 (ha30BOM PaBHOBECHU

I'eteporennsnie ¢azoBbie paBHOBecHs. Pa3bl M KOMIIOHEHTHI, cTeneHn ¢Bodoabl. [IpaBuiio das
I'n66ca. OTHOKOMIIOHEHTHBIE cHCTeMbl. JluarpaMmmbl cOCTOSIHUS BO/bI, cepbl, hocdopa. MoHoTpOonIMS U
JHAHTHOTPONMS.

O6cyxnarotcs rereporeHHble (pa3oBble paBHOBecHs. BBoasATCS MOHATHSA (ha3bl, KOMIOHEHTA, CTEIIEHH CBOOO/IBI.
®opmynupyercs npasuiio (a3 ['m66ca, BiBoauTCs ypaBHeHue I m60ca. OOCYKIAI0TCs U aHATH3UPYIOTCS
KOHKPETHBIE TTPUMEPHI IpuMeHeHus npasmiia pa3 ['md0ca s pacyeToB Ppa30BbIX pABHOBECHH B
OJTHOKOMITOHEHTHBIX (JIMarpaMMBbl BOJIbI, CEpbl) cUCTeMaxX. PaccmaTpuBaroTcs mpuMepbl SHAHTHOTPOITHBIX U
MOHOTPOITHBIX IIEPEXOIOB.

JABYXKOMIIOHEHTHBIE CUCTEMBbI ¢ IPOCTOM IBTeKTUKON. Tepmuyecknit anaiaus. Teepabie
PacTBOPHI C HEOTPAHUYECHHON M OIPAHUYEHHON B3aMMHON PaCTBOPUMOCTBI0 KOMIIOHEHTOB.
[IpuBOAATCA M aHANU3UPYIOTCS AUATPAMMBI JIByXKOMIIOHEHTHBIX CUCTEM C IIPOCTON 3BTEKTUKOMU. Jlarorcs
MIOHSTHS DBTEKTHKH, JINKBUAYCA, couayca.li3naraercs CymHOCTh TEPMUYECKOTO aHAIN3a. BBOAATCS MOHATHSA
TBEPABIX PACTBOPOB BHEAPEHUS, 3aMEILECHUA. AHAIM3UPYETCs AUarpaMmMa i TBEPAbIX paCTBOPOB C
HEOI'PaHUYEHHON U OTPaHUYCHHOW B3aMMHOW PACTBOPUMOCTBIO KOMIIOHEHTOB.

JIBYyXKOMIIOHEHTHbIE CHCTEMbI, 00pa3yoiiue XuMU4ecKoe coeJHHeHNe, IIaBsAlIeecs: KOHTPYIHTHO
U MHKOHTPYIHTHO. TpexKoMIoOHeHTHbIE CHCTEMBI.
[IpuBonsATCS M aHATU3UPYIOTCS JUArpaMMbl COCTOSTHUS IBYXKOMIIOHEHTHBIX CHCTEM, 00Pa3yIOINX
XUMHUYECKOE COCIMHEHHE, IJIABSIIEECs KOHTPYIHTHO U MHKOHTPY HTHO. M3naratoTcsi NpUHLIMIBI TOCTPOCHUS
JUarpaMM TPEXKOMIOHEHTHBIX CUCTEM.

XuMHYeCKoe paBHOBecHe
W3nararorcsa OCHOBBI TeOpI/Iﬁ XUMHYCCKOI'0 paBHOBCCUSA, MPHUBOAATCA OCHOBHBIC 3aKOHBI, paCCMAaTPUBAIOTCA
MIPUMEPBI PACUETOB .

XuMHYecKoe paBHOBecHE B ra3ax U pacTsopax. 3aKkoH JAeicTBUs Macc. Paziuunblie popmbl
BbIPAKeHHSI KOHCTAHT PABHOBECHS, CBA3b MeK1y HUMH. TepmoanHaMuvecknii BbIBOJ KOHCTAHTHI
paBHOBecCHS.

OO0cyxmaercss XAMUYIECKOE PAaBHOBECHE B TOMOTEHHBIX CUCTEMax. BBIBOUTCS 3aKOH JIEHCTBYIOIINX Mace,
YCTaHABJIMBAETCS CBSI3b MEX/1y U300apHBIM MOTEHIIHAIIOM XUMHUYECKOM peakliuy U KOHCTAHTON paBHOBECHSI.
AHanu3upyIOTCs pa3nudHble (OPMbI BBIPAKEHUS KOHCTAHT PaBHOBECHSI, CBSA3b MEXy HUMHU.



HN300apHblil nOTeHUMAT XUMUYecKoil peakunu. CTaHAapTHbIe H3MEHEHUs1 U300apHOI0 U
H30XOPHOT0 NMOTEHIIHAJIOB IPY XUMMHYECKHX PeaKUMAX, UX 3HAUYEeHHe U CBSA3b ¢ KOHCTAHTOI paBHOBeCHSI.
KomOunupoBaHue paBHOBeCHIA.

BBO,Z[I/ITCH IMOHATHUC U BBIBOAUTCA YPABHCHUC IJIA 1/1306apH0r0 IIOTCHIIMAaJIa XUMHYECKOU pCaKknuu.
PaCCManI/IBaIOTCH CTaHAAPTHBIC UBMCHCHUA I/1306apHOFO 1 U30XOPHOI'0 MOTCHIMAJIOB IMTPH XUMHUYCCKUX
peaxkuusix, aHaJIU3upyeTcsl X 3HaYCHHE U CBA3b C KOHCTAHTOW paBHOBecHsl. M3nmararoTcst mpuHIUIIBI
KOMOMHHPOBAHUS PaBHOBECHUH.

IIpumepsl paBHOBeCHIT B HEKOTOPBIX TEXHHYECKHUX Npoueccax. Biausinue nasijienus Ha
paBHOBecHE B H/IeAJbHBIX ra30BbIX CMeCsIX.
[IpuBoATCS U aHATM3UPYIOTCSI IPUMEPHI PABHOBECHI B HEKOTOPBIX TEXHUUECKUX Ipoleccax. AHAIU3UPYETCs
BnusiHue naBiieHus Ha paBHOBECHUE B HJICAJIBHBIX FA30BbIX CMECSIX. PaccMaTpuBaroTCs paBHOBECHS B PEAKLIUAX
0€3 U3MEHEeHMsI U C U3MEHEHUEM YHCIIa MOJIEKYJI.

XuMHYeCKoe paBHOBECHE B ra3ax NPH BbICOKHUX JaBJeHUAX. [ OMOreHHbIe XHMHYECKHUE
paBHOBecHs B KUAKOM ¢a3ze. ['eTreporeHHble XUMUYECKHE PABHOBECHSI.
PaCCManI/IBaIOTCSI 1 aHAJIM3HUPYIOTCA XUMHUYCCKUC PABHOBECHUA B Ira3ax MpHU BBICOKUX AABJICHUAX, TOMOI'CHHBIC
XUMHNYCCKHUEC paBHOBECCUA B )I(H}IKOﬁ (i)ase, reTCPOrcHHbIC XUMHNYCCKHNEC PABHOBCCHUA.

Bausinue TemMnepaTtypbl HA XUMH4YeCcKOe PaBHOBecHe. Y PaBHEeHHE U300apbl M U30X0PbI Npolecca.
3aBUCHMOCTH U300aPHOT0 MOTEHIIHAJIA PEAKIMH U KOHCTAHTHI PABHOBECHUS OT TeMueparypsl. TensioBoi
3akoH HepHucra. IIpudinxeHHble METOAbI pacyeTa XMMHUYECKUX PABHOBECHIA.

PaCCManI/IBaCTCSI BJIMAHUC TEMIICPATYPLI HA XUMHWYCCKOC PAaBHOBCCHC. BBIBOAATCA U aHAJIU3UPYIOTCA
ypaBHEHUS U300apbl U U30XOPHI IIpoLecca. Y CTaHABIMBAETCS U aHAIU3UPYETCS 3aBUCUMOCTh U300apHOT0O
MOTEHIMaa PeaKMU U KOHCTAHThl pABHOBECHUS OT TEMIIEpaTypbl. AHAIM3UPYETCS TEIIOBOM 3akoH HepHcTa.
PaccmaTpuBaroTcst mpubIMKEHHBIE METOIBI PacueTa XUMUIECKIX PAaBHOBECHIA.

®usuyeckas xumus. 1 Tpumectp. 3 Kypc.
dusznyeckas XUMUs MPeACTaBIsAET cOO0M TeopeTuueckuil GyHIaMeHT COBpeMeHHON XxuMuu. B cBoro ouepenp,
XMMHUS SBJISIETCS BaKHEHIIEH COCTaBHOM 4acThio ecTecTBO3HaHUA. [109TOMY QU3MKO-XMMHYECKHE TEOPUHU
XUMUYECKUX MIPOLIECCOB UCIIOIB3YIOT IS PELICHUs CaMOr0 IIUPOKOr0 KPyra COBPEMEHHBIX HAyYHBIX U
TEXHUYECKUX MPOOIIEM.
[IpenogaBanue Gpu3nveckol XMMUHM B YHUBEPCUTETAX CTABUT CBOEH IIaBHOM LEJIbIO PACKPBITH CMBICI
OCHOBHBIX 3aKOHOB, HAYYMTh CTY/I€HTA BUAETh O0JIACTH MPUMEHEHHSI 3TUX 3aKOHOB, YETKO MOHUMATh UX
IIPUHLMIIAAIbHBIE BO3MOXHOCTHU IIPU PEIICHUN KOHKPETHBIX 3a7a4. OCHOBHBIE pa3Jesibl COBPEMEHHON
(bU3NIECKOil XUMHUH - XUMUYECKasi M CTaTUCTUYECKas TEPMOJIMHAMHKA, XUMUYECKasi KHHETHKA, KaTajus,
IIEKTPOXUMUS.

XuMHuyeckass KHHETHKA U KaTaju3

CkopocTh XUMHUYECKOH peaknuu. MoJIeKyJISIPHOCTh M NOPSAA0K peakuun. Knnernueckast
Kiaaccupukanus peakuuii. HeodparuMble peakuum nepBoro, BToporo, N-ro u HyJ1eBoro nopsijikos.
OCHOBHBIE OHATHS XUMUYECKON KMHETUKH. 3aa4l XUMUYECKOW KUHETUKU. OCHOBHOM MOCTYJIAT XUMHYECKON
KUHETUKUA. CKOPOCTh XUMUUYECKOW PEAKLMU: CPEIHssl, ICTUHHAS U yJIeJbHas. J[ByXCTOpOHHUE U
OJHOCTOpPOHHHE (00paTuMble U HeoOpaTuMble) peakinu. Kunerndeckas kiaccudukanus peakuui.
MonexyJIipHOCTh ¥ IOPSAI0K peakini. OCHOBHBIC PA3IUYHs MEXKITY XUMHUIECKOW TEPMOIUHAMUKON U
KuHETHKON. KnHeTnueckue ypaBHEHUS 711 HEOOpATUMBIX peaKIiii IEPBOTO, BTOPOTO, HYJIEBOTO U N-TO



IopAJKa.

CioxHble peakiuu: o0paTuMble, NapajuieibHble, Mocje0BaTeIbHbIe. MeToabl onpe/ieeHust
nopsiaka peaxkuuii. Bausinue remneparypbl Ha CKOPOCTh peakuuii: npasuio Banut-I'opda, ypaBHenue
AppeHuyca, JHeprusi akKTHBALMHU M ee IKCIIePUMEHTAJIbHOe Olpe/eseHue.

CrnoxHble peakuu: oOpaTuMble, apajijielibHble, ocaeaoBaTeIbHbIe. [[puHIIMT HE3aBUCHUMOCTH
(cocymiecTBoBaHMs ) peakiuii. O6paTuMble peakiiuu IepBOro, BToporo nopsijka. [lapaniensHeie peakiuu.
ITocnenoBarenbHble pEaKIMK, IEPUOJ UHIYKINH, IEPEXOJHOE U BEKOBOE paBHOBECHE. METOIbI OnpeieieHus
nopsiika peakuu: uHTerpanbHele (OctBanbaa Holieca, mogOopa ypaBHeHUM, rpaguueckuii) u
muddepennmanbubie (Meton Bant-T'odda, rpadudeckuit). BiusiHuE TEMIIEpaTyphl HA CKOPOCTh PEAKITHH.
[TpaBuno Bant-TI'odda, Temmeparyprbiii KOAhOUIIMEHT CKOPOCTH PEaKIMKA. DHEPTHS aKTUBAIUU. Y paBHCHHE
Appennyca. DHepreTuueckuit 6apnep.

Teopusi aKTUBHBIX CTOJIKHOBeHMi. [IpMeHeHNe TeOpUM CTOJKHOBEHUI K OUMOJIEKYJISPHBIM
peakuusaM. Teopusi aKTUBHOI0 KOMILJIEKcA (II€PEXOIHOTO COCTOSIHUS).
Monexynspro-kunerndeckas Teopust (MKT). OcHoBnbie 3akonbl MKT: 3akoH pacnpenenenus bonbiimana,
3akoH MakcBema-bonbimana. Teopust akTHBHBIX CTONKHOBEHUN. CTEpUUECKHT MHOXKHTEID ((hakTop).
Tyuuensubiit 23Qdext. [[puMenenue Teoprn aKTUBHBIX CTOJIKHOBEHHM K OMMOJIEKYJISIPHBIM peakiusM. Pacuer
KOHCTAHTBI CKOPOCTU. THUITBI OMMOJNEKYJISIPHBIX peakiuii. Teoprs akTUBUPOBAHHOTO KOMILJIEKCA (IIEPEX0THOTO
coctosiausl). CTAaTUCTUYECKUN U TEPMOJIMHAMUYECKUIN aCIIEKThl TEOPUH.

Hennbie peakuuu. Teopus nNpocThIX M pa3BeTBJICHHBIX Lenei. Teopust B3pbIBOB U
BociiaMeHeHuid. TensioBoi B3pbIB.
LlenHble peakiMu: 3apoXkKaACHUE LIETH, pa3BUTHE U OOpBIB LienH. Teopus NPOCTHIX U Pa3BETBICHHBIX IIETEH.
JlnuHa neny ¥ BeTBU. 0OpHIB 1enn: T Py3MOHHBIH, KHHETHUECKUH, TMHEWHBIN, KBaJpaTHuHbId. KuHetnka
HEPa3BETBJICHHBIX LIEITHBIX pEeaKIUil. Pa3BETBICHHBIEC LIEIHBIE PEAKLIUH. TEIIJIOBOU B3PHIB.

Conpsixennble peaknnu. @oroxumnyeckne peakuuu. OCHOBHbIE 3aKOHBI (oTOXUMUH.
KBanToBbiii BbIx0a. Tunsl poroxummuecknx npoueccoB. MoHOMOJIEKY/JIAPHbIE U TPUMOJIEKYJISIPHbIE
peakuun. Peakuuu B pactBopax. MeToabl n3y4eHHs] KHHETHKHU CJI0KHBIX PeaKIMid.

ComnpsixkeHHbIEe peakuu. XUMHUYECKas HHIYKIMS. DJIEMEHThI CONPSKEHHON PEAKIH: aKTOp, HHIYKTOpP,
akuenTop. ®axrop unaykuuu. @otoxumuueckue peakiuu. OCHOBHbIE 3aKOHBI (POTOXUMHHU: 3aKOH
I'potryca-JIpeiinepa, JlamOHupTa-bepa, llTapka-DiiHmITeliHa. OCHOBHBIC THITBI (POTOXUMHUYECKHUX MPOIECCOB.
3aBUCHUMOCTH CKOPOCTH (POTOXUMHUYECKUX PEaKIUi OT TeMIeparypbl. MOHOMOIIEKYJISIPHBIE U
TPUMOJIEKYJISIPHBIE PEaKIUU B Ta30Boi (haze. Peakinu B pacTBOpax. METO/IbI N3YUEHHUS] KHHETHUKH CIIOKHBIX
peakuuii: MeTo]l KBa3UCTallMOHAPHBIX KOHLEHTpauui (MeTo boieHmTeiHa) 1 KBa3MpaBHOBECHOE
MpUOJIMKEHNE.

O01mue cBegenus o karaamnse. 'oMoreHHbIi kataaus. Kartaians kucjgoraMy H OCHOBAHUSIMH.
I'ereporennniit katanau3s. Teopust IPOMeKYTOYHBIX COCAMHEHM.
Oo6mue cBeneHus o katanuse. [ oMoreHHbie KaranuTHaeckue peakiimu. OCHOBHAsI CXeMa pacueTa KHHETHKU
TOMOTEHHBIX KaTAIUTUUECKUX PEAKIN. MPOMEXKYTOUHOE BEIIECTBO APpEeHHYCa M MPOMEKYTOYHOE BEIIECTBO
Bant-T'odda. Karanus kucinoramu u ocHoBanusimu. Crieninduaeckuii katanms. OOmuii KUCIOTHBIN U o0uTuit
OCHOBHOM KaTanu3, 001l KHCIOTHO-OCHOBHOM KaTanus, DIeKTPOPUIbHBIN 1 HYKICOPUIbHBIN KaTanus.
KaTanm KOMIIJICKCHBIMU COCAUHCHUSIMHA nepexoz[HHx MCETAJIJIOB.

Teopusi aAKTUBHBIX LIEHTPOB B reTePOreHHOM Katajiu3ze. MyJbTUHIJIETHAS TeOPHUsl KaTaau3a.
Teopusi akKTUBHBIX aHCaMOJ1eii. JJIeKTPOHHbIE MPeACTABJIEHUS B reTePOreHHOM KaTaJjiu3e.
Teopust akTUBHBIX LIEHTPOB B TeTeporeHHOM Kartanusze. OTpaBieHHe KaTaau3aTopa. Poias HOBepXHOCTH U



MOPUCTOCTh KaTaau3aTopa: akKTUBHAs MOBEPXHOCTh KaTaau3aTopa, HEOJHOPOIHOCTh MOBEPXHOCTH, TOPUCTOCTh
karanu3aTopa. CBs3b MEXIy PHEPIHEN aKTHBALMM U NTPEISKCIIEHEHIMAIbHBIM MHOKUTENEM. HegoctaTouHOCTh
MOJIETN OJJHOPOIHOM IMOBEPXHOCTH B KaTalu3e U aacopOuuu. MynbTUIieTHas Teopus Kartanusa. Teopust
aKTUBHUPOBAHHBIX aHCaMOJIel. DJIEKTPOHHBIE MTPEICTABICHHS B TE€TEPOr€HHOM KaTalln3e.

duzuyecKkass XumMus. 2 Tpumectp. 3 Kypc
DIeKTPOXUMHUSA

BBenenue B npeaMer dJiekTpoxumnu. basosbie 3akonbl. 3akon Papanes
BBGHGHI/IG B IPCAMET BJICKTPOXUMUHN, UCTOPHICCKUC ACIICKTHI. OCO6€HHOCTI/I BHCKTpOXHMquCKOﬁ pCaKkuu.
DJIeKTpOXUMHUYECKas cucTema. 3aKoHbl Papazes. Teopus ANeKTPOTUTUYECKON AUCCOMAM AppeHunyca.
3axoH pazbasnenus OctBanpaa. HegocraTku Teopun AppeHuyca U uX NpUYHHBL.

DJIeKTPOAHBIH MOTEHIHAJ
[IpuunHbl U MEXaHU3M AUCCOLMALIMM COEIMHEHUM B pacTBopax. CosibBaTalus U THApaTalus.

Kuaacenpuxanus 3;1ekTpoaos
AKTHUBHOCTB U KO9()(HUIIMEHT aKTUBHOCTH dJIeKTpoauToB. MoHHas cuia. Pactipeenenre HOHOB B pacTBoOpe.
HonHoe paBHOBecHE B pacTBOpPax 3JIEKTPOIUTOB: Juccounanus Boasl, pH pacTBopoB, aucconuanus ciadbix
3JIEKTPOJIUTOB, THIPOIN3, Oy(epHbIe pacTBOPHI.

DJIeKTPOXMMHUYECKHUE LeNu
Teopus Jlebas-Xrokkens a1 pa30aBleHHBIX PACTBOPOB IEKTPOJIUTOB. JJononnenne Onzarepa. OrpaHuyueHUs
ucnosb30BaHus Teopun Jlebasi- XoKKens.

DJIEKTPONPOBOAHOCTL PACTBOPOB 3J1€KTPOJIUTOB.
DNeKTpONPOBOAHOCTH (yeJIbHAsl U SKBUBAJICHTHAs), €€ 3aBUCUMOCTh OT KOHIIEHTPALlUU U TEMIIEPaTyphl,
aHOMaJIbHasl MOABMYKHOCTh HOHOB BOJIOPO/ia M THIPOKCUIIA.

IToABHKHOCTH MOHOB B PACTBOPAX M (PaKTOPHI, BJAUSIONINE HA ¢ BeJIUYUHY.
3aBHCHUMOCTh MOABMKHOCTH MOHOB OT KOHIIEHTPALIUU U TEMIIEPATypPhl, ANEKTPOHOPETHUECKUI 1
penakcaioHHbIN 3¢ dexTtol, 3¢ dextsl Buna u Jlebas Panbkenrarena, ypasHenue Onzarepa. Yucna nepeHoca
MOHOB, METOJIbI UX OTIPE/ICIICHUSI.

DJIEKTPOXMMHYECKHE YJIeMEeHThI.
DNEeKTPOXUMHUIECKUE 3JIEMEHTHL. DIIEKTPOIBIDKYIIAst cuia. TepMoIMHaMUKa TaTbBAHUIECKOTO HJIEMEHTA.
N3mepenue JIC.

dusuyeckasi Xumus. 3 Tpumectp. 3 Kypc
DNEeKTPOXUMHUSA

JBOITHOI 3JIEKTPUYECKHH CJIOM.
JIBOWMHOM 3JIEKTPUYECKHI CI0M, MEXaHW3M BO3HUKHOBEHHS U CTPOCHUE.

Honbl B BOZHBIX pacTBOpax
OneKkTpoaHbIN NoTeHnHan. YpaBHeHrne HepHera: BIusiHIE pa3inuyHbIX (DaKTOPOB Ha BEJIMYMHY JIEKTPOJHOTO
noreHuuana. CTaHIapTHBIN 3JIEKTPOHBINA TOTEHIIHAI.

CoabBaTanus U ruApaTanus
DNeKTpoAbl IEPBOTO U BTOPOTO pojia. DIEKTPOAbl cpaBHEHHUs. ['a30BbIe 2JIEKTPOIbl. AMabraMHBIE JIEKTPO/IbI.



Teopus r1exTposutoB [ledas u ['okkens
DJIEKTPOXUMHUYECKHE LIETIH U UX TTapaMeTpbl. Duzndeckue 1enu. Xumudeckue 1nenu. KoHueHTpamoHHbie
nenu. Akkymysstopsl. M3mepenne DJ1C kak MeToT GU3MKO-XUMHYECKOTO UCCIISIOBAHUS: OTPe/ICTICHUE
K03 PHUIIMEHTOB aKTUBHOCTH, pH, Mpou3BeieHNs: pacTBOPUMOCTH.

Hoasipu3anus 3J1eKTPOIOB.
Onexrponu3. Toxu oomena. [Tonspuzanus snekrpona. [lepenanpsixenne. Konnenrpannonnas u
JNEKTpPOXUMHUYECKas nossipusanus. Hanpsbkenue pasznoxkeHus. llepeHanpspkeHne BbIIEICHNS BOJOPOA.
VYpaBuenue Tadens. Teopun BOZOPOAHOTO MEPEHAPSIKEHHUSL.

IIpakTnyeckoe NpuMeHeHue ITEKTPOXMMUYECKUX TeOPH i
DNEKTPOOCAKICHNE METAINIOB. AHOZHOE PACTBOPEHUE U IIACCUBHOCTL MeTa/I0B. KOppo3us MeTaiios u
0opb0Oa ¢ Heil. DIEKTPOXUMHUYECKHE METO b aHan3a. KoHayKToMeTpHs. DIeKTpoaHalln3 U KyJTOHOMETPHSL.
CranuonapHas BosibTammnepomerpus. [Hongporpadus. HecranmonapHas BobTaMIepoMeTpus.



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. KuHeTrka XMMHYECKHX PEaKIMii 1 paBHOBECHE XUMHUUYECKUX mporieccoB. OCHOBHI 3NEKTPOXUMHH. BapuaHTsl
KOHTPOJIBbHBIX 3a1anuii/coct. A. A. Kanunun.-MIBanoBo:MIBaHOBCKUI TOCYJapCTBEHHBIN apXUTEKTYPHO-
ctpoutenbHbiil yHUBepcutet, ObC ACB,2013.-37. http://www.iprbookshop.ru/17729

3. llenn A. b.,Bunorpagosa M. A. TepMoarHaMuKa MOJTyYEHHs U PA3TUYHBIX BHIOB 00paObOTKH MaTepraioB
(TeopeTnyeckue OCHOBBI):yueOHOe ocooue st By30B/A. b. lllenn, M. A. Bunorpanosa.-Ilepms,2007, ISBN 5-
7944-0907-X.-239.-bubnuorp.: c. 236

4. OcHoBbl (pu3nyeckoit xumun. Teopus u 3agaun:yuedHoe nmocooue/B. B. Epemun [u np.].-
Mocksa:Ox3amen,2005, ISBN 5-472-00834-4.-480.-bubmmorp.: c. 468-470

5. [lleun A. b.®usnueckas XUMH.KypC JISKIH : yueOHOe TocoOue Il CTYyIGHTOB XUMUYECKOT0 (paKynbTeTa,
M3yYaOUMX JUCHUIUIMHY "Xumudeckas TepmoauHamuka’ Y. 1. TepmoanHaMuka, XuMuuecKkas
TepMOJAMHAMUKA, OCHOBBI Teopru pacTBOopoB/A. b. [llenn, M. A. Bunorpanosa ; deaepaibHOE areHTCTBO 10
oOpazoBanmio, [lepmckuii rocymapcTBeHHbIN yHUBEpcHuTeT.-I1epmb,2008.-2542.-bubmmorp.: ¢. 251

6. Ctpom0epr A. I'.,Cemuenko /1. I1. ®uzndeckas XuMusi:yueOHUK ISl CTYACHTOB BYy30B, 00yUaIOIIUXCS 11O
xuMudeckuM cnenuanbHocTaM/A. I'. Ctpombepr, . I1. Cemuenko ; pea. A. I'. Ctpombepr.-MockBa:Briciias
mkona,2006, ISBN 5-06-003627-8.-527.-bubnuorp.: c. 511-515

JdomosHuTeIbHAS:

1. ®usnueckas xumus. Teopus U MpaKTHKa BBHIIOIHEHUS pacueTHBIX padoT. Yacte 2. Xumudeckoe u (hazoBoe
paBHoBecue / E. M. CrenanoBckux, T. B. Bunorpanosa, JI. A. bpycuuusina [u ap.] ; non peaakuueii B. @.
MapxkoB. — ExatepunOypr : Ypanbckuii ¢penepanbubiii yausepcurer, 9bC ACB, 2016. — 160 c. — ISBN 978-
5-7996-1691-5. — TexkcT : aneKTpoHHbIH // DnekTpoHHO-O0nbnuoreunas cucrema IPR BOOKS : [caiir].
http://www.iprbookshop.ru/66612.html

2. Jamackun b. b.,ITerpuit O. A.,Ilupnuna I'. A. Dnekrpoxumusi:yueOHuk no HampasieHuto 510500 "Xumus" u
cnermansHocT 011000 "Xumus"/b. b. Jamackun, O. A. Ilerpuii, I'. A. [upnuna.-Mocksa: Xumus,2008, ISBN
978-5-98109-064-6.-6691.-bubnuorp.: c. 659-665. - [Ipeam. yka3. B KOHIIE KH.

3. Crpombepr A. I'.,Cemuenko /l. [1. ®usnueckast Xumusi:yueOHUK AJIs1 CTYJIEHTOB By30B, 00y4aloOUIMXcs M0
xumudeckuM crienranbHocTAM/A. I'. CtpomOepr, [1. I1. Cemuenko ; pen. A. I'. Ctpombepr.-Mocksa: Briciias
rkona,2006, ISBN 5-06-003627-8.-527.-bubnuorp.: ¢. 511-515

4. TTanuenkoB I'. M., JIebenes B. I1. Xumudeckass KHHETHKA U KaTaau3:y4eOHOE MOCOOHE SIS XUM.-TEXHOJ.
crer. By30B/I". M. [Tanuenkos, B. I1. JIe6enes.-M.: Xumust,1985.-590.-bubauorp.: c. 578-581



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

http://www.chem.msu.ru/rus/library/welcome.html DnekTponHas 6ubMoTEeKa XUMHUYECKOTO (PaKyIbTeTa
MI'yY

http://www.elibrary.ru Hayunas anekTpoHHas Oubimoreka

http://www.chemport.ru Xumuueckuii nopran

http://www.xumuk.ru CaiiT 0 XuMuH 111 XUMHKOB

http://www.chem.msu.ru/rus/library/welcome.html DnekTponnas 6ubiMoTEeKa XUMHUYECKOTO (PaKyIbTeTa
MI'yY

http://elibrary.ru Hayunas snekrponHas 6ubinoTteka

10. Ilepeyenb HH(POPMAIUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 MpoIecca MO JMCUUILIHHE

OO0pazoBaTtenbHBIi MpoIece 1Mo TUCHUILITHHE PU3HYecKas XMMHUS TIPeJIIoIaraeT NCIOoIb30BaHNne
CIIETYTOIIETO IPOTPAMMHOTO 00eCIIeUeHHs M HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:
MPe3CHTAIIMOHHBIE MaTepUAIbI (CIal bl TI0 TEMaM JIEKIIMOHHBIX M MPAKTUIECKUX 3aHITHH ),

JOCTYM B pexxumMe on-line B DnekTpoHHYI0 6ubnuoreunyto cucremy (ObC);
JOCTYII B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTeIbHON Cpe/ly YHUBEPCUTETA,
TECTHUPOBAaHUE

[Ipu ocBOeHMM MaTepuana v BHITIOTHEHUS 3aJaHHi 10 TUCIUIUIMHE PEKOMEHYETCsl UCTIOIb30BaHUE
MaTepuasoB, pa3MelIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHNUM 3aHATHI B PEXKHME OHJIAH MOTYT
UCTIOJIB30BAThCS:

cucteMa BuIeoKoH(pepeHIIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U HpeSeHTaHI/II\/'I, ayJJuoO- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHN,
3aJJaHus JJ11 COBMECTHOM paboTHI.

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

11. Onucanue MaTepHAJIbHO-TEXHUYECKOI 0a3bl, HEO0X0AMMO AJIs1 OCYLIeCTBJICHUS
00pa30BaTEJBLHOIO NPoLecca 0 AUCHHUILIHHE

1.JIexumoHHbIe 3aHATUS: AYyTUTOPUS, OCHAIIIEHHAS TPE3EHTAIIMOHHON TEXHUKOH (TIPOEKTOP, SKpaH,
KOMIThIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€CTIeueHneM, MEJIOBOM (M) WM MapKepHOM
JIOCKOH.

2. 3aHATHI CEMUHAPCKOTO THUIA (CEMUHAPBI, TPAKTUYECKHUE 3aHATHS): AYIUTOpPHS, OCHAIIICHHAS
MPE3EHTALIMOHHON TeXHUKON (TIPOEKTOp, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM ITPOTrPAMMHBIM
oOecriedyeHreM, MEJOBOH (M) WM MapKepHOU JTOCKOM.

3. JJaboparopHble 3ansTus: «JlabopaTopust puznyeckoit XUMUI», OCHAIIIEHHAS CTIEIUATN3UPOBAHHBIM
obopynosanuem. CoctaB obopyaoBanus onpenenet B [lacnopre maboparopumu.

4. JTns rpynmnoBbIX (MHIMBHYaJIbHBIX) KOHCYJIBTAIUN - 8y TUTOPHS, OCHAIIEHHAs! TPE3eHTAIMOHHON TEXHUKON
(mpoeKkTop, 3KpaH, KOMIbIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IPOrPaMMHBIM 00€CIIeYeHUEM, MEIOBOM (1) niu
MapKEpHOH JOCKOM.

5. J1as mpoBeZieHUsl TEKYLIET0 KOHTPOJIS - Ay JUTOPHUsl, OCHAILIEHHAs MEJIOBOU (M) MJIM MapKEPHOM JJOCKOIA.

6. CamocTtosTenbHast pabora: «Jlaboparopus pusnueckoit XUMUN», OCHAILIEHHAs! CIIEIIMATU3UPOBAHHBIM
obopynoBanuem. CoctaB o0opyaoBanus onpezaeneH B [lacnopre nmaboparopuu.

AyauTopus JUisl CaMOCTOSATEILHON pabOThI, OCHAIIICHHAS] KOMIIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO



MOJIKITIOUEHUS K ceTH «HTepHeT», oOecnedeHHas JOCTYIOM B 3JIEKTPOHHYIO HH(POPMAIHOHHO-
00pa3oBaTeIbHYIO Cpey YHHBEPCUTETA.
[Tomemenust Hayunoii 6uommortexku [ITHUY

[Tomemenust nayunoi 6ubnuorexku [ITHUY mist oGecriedenust caMoCTOSITENIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, xop.l, aya. 142. O6opynoBan 3 nepcoHaIbHBIMU KOMIIBIOTEPA C
JIOCTYTIOM K JIOKaJIbHOM U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHBI{ 3aJ1 TYMaHUTApHOM JUTEpATyphl, KoOpi. 2, ayad. 418. O6opynoBaH 7 nepcoHaTIbHBIMU
KOMIIBIOTEpPaMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

3. YuranbHbIHN 3a71 €CTECTBEHHOM auTeparypsl, kopim.6, aya. 107a. O6opynoBaH 5 nepcoHaNbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOHM U I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

4. OTnen nHOCTpaHHOU NIUTEpaTyphl, Kopi.2 aya. 207. O6opyaoBaH 1 nepcoHaIbHBIM KOMIBIOTEPOM C
JOCTYIIOM K JIOKQJIBHOM U I100aJIbHOM KOMITBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOU U TT100aTbHONH KOMIBIOTEPHBIM CETSIM.

6. UnranbHpli 3a reorpadudeckoro dakynaprera, kopn.8, aya. 419. O6opynoBan 6 nepcoHaIbHBIMU
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJIbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

Bce koMmbloTephl, yCTAaHOBIIEHHBIE B TIOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIIEHBI CIIETYIOIINUM
MIPOTrpaMMHBIM 00€CTICUeHUEM:

Omneparmmonnas cuctema ALT Linux;

Oducneriii maker Libreoffice.

CnpaBouno-nipaBoBast cuctema «Koncynprantlnocy»



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
dusznyeckas XuMHUA

HﬂaanyeMue Pe3yJIbTaThbI oﬁyqul/m o AMCIMIIIINHE 1A (l)OpMHpOBaHHH KOMIICTCHIIMHU U
KPUMTECPUHA UX OLICHUBAHUSA

Komnerenuus IInanupyemble pe3yJbTaThl Kpurepuu oneHuBaHus pe3ya1bTaToB
o0y4eHust o0y4eHust
OIIK.1 3HAET OCHOBHBIE TEOPETUYECKHUE HeynosiierBopureJ

3HaTh OCHOBHBIC TEOPHH,
YUCHUA 1 KOHICTILIUHA B
poQeCCHOHAIBHON
obnactu

MOJIOKEHUS KITACCUYECKOU
(bU3UYECKON XUMUH, BIIAJICET
HaBBIKaAMH JIA0OPATOPHBIX
UCCJIE0BAHMM, YMEET PeIlaTh
3a/1a4¥ Y BBITIOJIHATH PACUYETHI B
obnactu (pU3MUeCcKo 3uMUN

- He nemoHcTpupyeT 3HaHHE OCHOBHOT'O
COJIep>KaHus TUCIUTIIHBL;

- He Bnaneer ocHOBHBIMU MOHSTUAMH,
3aKOHAaMU U T€OpHEH, HEOOXOIUMBIMU AJIs
0OBSCHEHHUSI SIBJICHUH, 3aKOHOMEPHOCTEH W
T.J.;

— HC YMCCT BBIIIOJIHATDH TUIIOBBIC 3aJaHUA U
3a/1auu MPEeTyCMOTPEHHBIE TPOTPaMMOit

YnoBaerBopuTebH
- leMOHCTpHpYET 3HAHHE OCHOBHOTO
COJIEp>KaHus TUCIUTIIMHBI ¥ €T0 SJICMCHTOB B
COOTBETCTBHUH C MPOCTYIIAHHBIM JICKITHOHHBIM
KypcoMm;
- Bragenne OCHOBHBIMU MOHSTUSMU, 3aKOHAMH
U TeOpHeH, HeOOXOTUMBIMHU TSI OO BSICHEHUS
SIBIICHUH, 3aKOHOMEPHOCTEH H T.J.;
—TOKa3bIBACT YMEHHE BBITIOIHATH TUIIOBHIE
3aJlaHus ¥ 33/1a4¥ MPEIyCMOTPEHHBIE
MPOTrPaMMON;
— BBITOJIHSIET PAcyeThl C OLIUOKAMU

Xopomuo
- OTBET 10 BOTIPOCY WJIH 33JITaHHIO
apryMEHTUPOBAHHbBINA, TEMOHCTPUPYIOIIHI
3HaHUE OCHOBHOTO COJICPKAHUS JUCIUTLTUHBI 1
€r0 2JIEMEHTOB B COOTBETCTBHUH C
MIPOCITYIIAaHHBIM JICKIIAOHHBIM KYPCOM U C
y4ueOHOM JTUTEepaTypoii;
- IGMOHCTPHUPYET IOHUMaHNE MaTepHaa,
MIPUBOJTUT MPUMEDPHI;
- BianeeT oCHOBHBIMU MOHATHSMU, 3aKOHAMU H
Teopueil, HeOOXOAUMBIMU TSl OOBSICHCHHSI
SBJICHU, 3aKOHOMEPHOCTEH U T.1.;
—TI0Ka3bIBACT BIAJCHUE METOI0JIOTHEH
JMCIUTUIMHBI, YMEHHUE BBITIOJHATH THITOBBIC




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
3a/laHys U 3a7a44 [IPELYCMOTPEHHBIE
IpOrpaMMoi;
— BBIIIOJIHSIET PACUEThl C OUIMOKaMHU

Otim4yHo
- OTBET I10 BONPOCY WJIH 33JIaHUIO
apryMEeHTHPOBAHHBIN, JOTUYECKU
BBICTPOCHHBIH, IIOJIHBIN, IEMOHCTPUPYIOLLUN
3HaHHE OCHOBHOTO COZIEPKaHMs TUCLUIUIMHBI U
€r0 2JIEMEHTOB B COOTBETCTBUH C
IIPOCITYIIaHHBIM JIEKIIMOHHBIM KYPCOM H C
y4eOHOU JTUTEPATYPO;
- IEMOHCTPHUPYET MOJHOE TOHUMaHUE
MaTepuasa, BbIBOJIbI I0Ka3aTeIbHbI, IPUBOIAUT
IIPUMEPBHI;
- CBOOOJIHO BJIaJIEET OCHOBHBIMU MOHATHUSIMH,
3aKOHaMH U Teopuel, HeOOXOAUMBIMHU IS
OOBSICHEHUS SIBJICHUM, 3aKOHOMEPHOCTEH U
T.1.;
— - [IOKA3bIBAET BJIAJICHUE METOI0JIOTHEN
JUCLMIUIMHBI, YMEHUE BBINOIHIATH TUIIOBBIE
3aJlaHus U 3a/1a4¥ NPEIYCMOTPEHHBIE
MPOTrPaMMON;
— BBITIOJTHAET pacyeThl 0€3 OmuOoK;
- IEMOHCTPHUPYET CLIOCOOHOCTh TBOPUYECKHU
MIPUMEHSTh 3HAHUE TEOPUH K PELICHHUIO
npodeccuoHaNbHBIX IPAKTHUECKUX 3a7a4

OIIK.2

BJIaZICTh COBPECMCHHBIMUA
METOJaMU
CCTCCTBCHHOHAYYHBIX
HCCHCHOB&HHﬁ, aHaJIi3a
JaHHBbIX,
MMPOCKTUPOBAHUA

YMers:

- MPOBOJUTH PUBUKO-XUMUUIECKUE
pacueTsl 1 rpadu4ecKku
0TOOpaXkaTh MOTyYCHHbIE
3aBUCHMOCTH;

- IOJTH30BAThCSI CIIPABOYHOM
JUTEPaTypou;

- aHaJIM3UPOBATh U O0CYXKIATh
pe3ynbTaThl PU3NKO-XUMUUECKHX
HCCIIEIOBAaHUI;

3HaTh:

- OCHOBHBIE 3aKOHBI (DU3UIECKOI
XHAMUH, a TAaKKE CIIOCOOBI HX
MIPUMEHEHUS JJIs PEIICHUS
TEOPETUYECKHX U MPUKIIATHBIX
3a/1ay;

HeynosiierBopuren
He ymeet npoBouTh (GPU3HKO-XUMHUECKUE
pacdeTsl U rpaduuecKku 0ToOpakaTh
MoJIy4YeHHbIe 3aBucuMocTH. He criocoben
MCTIOJIB30BaTh HH(POPMAIHIO U3 CITPABOYHOM
nuteparypbl. He ymeer aHanmu3upoBaTh 1
00CyX/1aTh pe3yIbTaThl (PU3HUKO-XUMUYECKUX
ncciieoBanuil. He 3HaeT - OCHOBHBIE 3aKOHBI
¢bu3nueckoil XMMHH, a TaKXkKe CocOoObl UX
MPUMEHEHUS U1 PEIICHUS] TEOPETHUECKUX U
MPUKIAIHBIX 3a7a4. He BajgeeT HaBbIKaMu
MPOBOAUTDH (PU3UKO-XUMHUUECKHE UCCIIEIOBAHUS
CUCTEM U IPOLECCOB C UCTIOIB30BAHUEM
COBPEMEHHBIX METOJ/IOB U TPUOOPOB (HU3HKO-
XHUMHAYECKOTO aHaJIH3a.

YnoBaerBopuTebH




KoMmnerenuus IlnannpyemMble pe3ybTaThl Kputepumn oniennBanusi pe3yJibTaToB
o0y4ueHust o0y4eHust
Bmagets: YnoBj1eTBOPUTEbH

- HaBBIKaMU IIPOBOAUTH (DU3HKO-
XUMHUYECKHE UCCIIeI0OBAaHUS
CUCTEM U MPOLIECCOB C
WCITOJIb30BAaHUEM COBPEMEHHBIX
METO/IOB U MPUOOPOB (HU3UKO-
XUMHYECKOT0 aHAJIN3A.

OO0mue, HO HE CTPYKTYPUPOBAHHBIC 3HAHUS,
MO3BOJISIOIINE TPOBOAUTH (DU3UKO-XUMHUYECKHE
pacueTsl U rpaduyecKu 0ToOpaxarTh
MOJIyYEHHBIE 3aBUCUMOCTH. J[eMOHCTpUpyeT
4acTUYHO C(HOPMHUPOBAHHOE YMEHUE IPUMEHSATh
nH(pOpPMAaILIMIO U3 CIIPaBOYHOM TuTepaTypsl. C
TPYJIOM JEMOHCTPHUPYET CIIOCOOHOCTh
aHAJIM3UPOBATh U 00CYKJIaTh PE3yIbTAaThI
(hUBUKO-XUMHYECKUX HcclieqoBanuid. Oo0mme,
HO HE CTPYKTYPHPOBAaHHbBIE 3HAHMSI OCHOBHBIX
3aKOHOB (hr3nvYecKoi Xxumun. @parMeHTapHOe
MIPUMEHEHNE HABBIKOB MPUMEHEHHS] OCHOBHBIX
3aKOHOB (DM3MUYECKON XUMUU JIJIsl PELICHUS
TEOPETHUUECKUX U MPUKIIATHBIX 3a/1a4.
JleMOHCTpUpYET YaCTUYHO C(HOPMUPOBAHHBIE
HABBIKU B IPOBEACHUH (DU3UKO-XUMHUYECKHUX
MCCIEA0OBAaHUI CUCTEM M MPOLECCOB C
HCIIOJIb30BAHUEM COBPEMEHHBIX METOJIOB U
prOOpoB HU3UKO-XMMHYECKOTO aHATN3a.
Xopomuo
CdopmupoBaHHbIe, HO COJIEpKAIIHE OTACTbHBIC
poOeTbl, 3HAHMUSI, TO3BOJISIONINE B IIEJIOM
MPOBOAUTH (PU3UKO-XUMHUUECKHE PACUEThl U
rpagu4ecKu 0TOOpaKaTh MOTyUYECHHBIE
3aBUCUMOCTH. JleMOHCTpUpyeT
c(hOpMHUPOBAHHOE YMEHUE TPUMEHSTh
nH(pOpPMaLIMIO U3 CIIPaBOYHOM JIuTEepaTypsl. B
LIEJIOM YCIIEUIHbIE, HO COJIEpIKallle OT/IEIbHbIC
pOoOEIIbl YMEHUS aHAJIM3UPOBaTh U 00CYK1aTh
PE3yNIbTAThl (PU3UKO-XUMUYECKHX
uccienoBanuii. O0IIKe, HO CoMEpIKaIIue
OTJENbHBIE MPOOEIbI, 3HAHUS OCHOBHBIX
3aKOHOB (hU3MUYECKOI XuMuu. B nienom
YCHEIIHOE MPUMEHEHNE HaBbIKOB PUMEHEHHUS
OCHOBHBIX 3aKOHOB (PM3NYECKON XUMHH IS
pelIeHusl TEOPETUYECKUX U IPUKIAJIHbIX 3a1a4.
JlemoHcTpupyeT chOpMUPOBAHHBIE HABBIKH B
MPOBECHUHN (PU3UKO-XUMUYECKUX
HCCIIEIOBAaHUM CUCTEM U MPOLIECCOB C
HCIIOJIb30BAaHUEM COBPEMEHHBIX METOI0B U
npuOOPOB (HPU3NKO-XUMHUYECKOTO aHATTU3A.
OT1iu4HO
CdopMupoBaHHBIE CHCTEMAaTHYECKUE 3HAHMUS,
MI03BOJISIOIIKE B LIEJIOM IPOBOJUTH (DPU3HKO-




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1an4yHO
XUMHYECKHUE PACUEThl U TpadUIecKu
0TOOpakaTh MOJYYECHHBIE 3aBUCIMOCTH.
JlemoHCcTpHpyeT chOpMHUPOBAHHOE YMEHHUE
MIPUMEHATHh HHPOPMAIIUIO U3 CITPABOYHON
nutepatypbl. CHOpMHUPOBaHHOE yYMEHHE
aHAJTM3UPOBATH U 00CYK/IaTh PE3yIbTaThI
(HUBUKO-XUMHYECKUX MCCIICIOBAaHUN. 3HACT
OCHOBHBIC 3aKOHBI (PU3NYECKON XUMHUHU 1
YCIEITHO MPUMEHSET UX I PEIICHUS
TEOPETHUECKUX U MPUKIIATHBIX 3a/1a4.
JlemoHCcTpHpyeT chOPMUPOBAHHBIC HABBIKH B
MPOBEACHUHN (PUZHKO-XUMHUUECKUX
HCCJIEIOBAHUI CUCTEM U IIPOLIECCOB C
HCIIOJIb30BAaHUEM COBPEMEHHBIX METOJIOB U
prOOpoB HU3UKO-XMMHUYECKOTO aHATU3A.

OIIK.9

CIIOCOOHOCTB K IOKCKY,
00paboTke, aHAIH3Y
HAYYHOU M HAyYHO-
TEXHUYECKON
uHpopmanuu u
(bopMyITUPOBKE HA UX
OCHOBE BBIBOJIOB U
NPEIJI0KEHU N

3HaTh OCHOBHBIE
UH(POPMAIMOHHBIC UCTOYHUKHU B
obsacTu PU3NIECKON XUMHUH.
YMeTh OCYIIECTBIIATh
CaMOCTOSITEIILHO TTOMCK U aHAJIN3
Hay4YHOH U HayYHO-TEXHUYECKOU
auTepaTypsl. Biagers npuemMaMu
00paboTKu Hay4HOU
UH(POPMALIUU B CIOCOOHOCTHIO
(GbopMyIIMpPOBATH BEIBOJIBI U
MPEIOKEHUS HA OCHOBE 3TOU
UH(pOpMaLIUH.

HeynosiaerBopurei
He 3HaeT ocHOBHbIE HH(OPMAIIMOHHbIE
MCTOYHUKHU B oOnacTH puznueckort xumun. He
CIOCOOEH OCYIIECTBIATH CAMOCTOSITEIEHO
MIOUCK U aHAJM3 HayYHOU U HAay4HO-
TeXHUYeCcKoH nuteparypsl. He Biageer
npueMaMu 00pabOTKH Hay4YHOU WH(MOpPMAITUU U
CIOCOOHOCTHIO (POPMYIIUPOBATH BHIBOJIBI U
MpeIJIOKEHUS] Ha OCHOBE 3TOM MH(OpMAaLIUK.

Y10BJ1€TBOPUTEIbH
OO1ue, HO He CTPYKTYPHUPOBAaHHBIC 3HAHUS
OCHOBHBIX HH(OPMAIIMOHHBIX UCTOYHUKOB B
obnactu ¢puzudeckoit xumun. C Tpynaom
CIOCOOEH CaMOCTOSITENIEHO OCYIECTBIISITD
TIOWCK Y aHAJIM3 HAyYHOW U HAy4HO-
TEXHUYECKOH JINTepaTypsl. JleMoHCTpupyeT
OTCYTCTBHE HAaBHIKOB
MIPOBEICHUS] 00paObOTKH HAyYHOU HHPOPMALIUU
Y CTIOCOOHOCTH (hOPMYITUPOBATH BHIBOBI U
NPEUIOKEHUs] Ha OCHOBE TON MH(OpMAIUH.

Xopoio

CdhopmupoBaHHbIE, HO COJIEPKAIIUE OT/IETbHbIC
poOesbl B 3HAHUU OCHOBHBIX
MH(POPMALMOHHbIE HCTOYHUKH B 00J1aCTH
¢uznueckoit xumun. CriocoOeH OCyIIecTBIATh
CaMOCTOSITENILHO IIOUCK ¥ aHAJIU3 HAyYHOH U
Hay4YHO-TEXHUUYECKOH JInTepaTypsl. B enom
YCHEIIHOE, HO cofiepKalliee OTAeIbHbIE
po0OeIIbl MPUMEHEHHE HaBBIKOB MIPABUIIBLHO




KoMnerennus

IInanupyemble pe3y/ibTaThl
o0y4ueHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
o0pabaTbIBaTh HAYYHYIO0 HHPOPMALIUIO U
CIOCOOHOCTH (POPMYIIMPOBATH BHIBOIBI U
NIPEJUIOKEHUS] Ha OCHOBE 3TOM MH(OpMaIUH.

Otiamn4Ho
CdhopmupoBaHHbIE CUCTEMAaTHUECKUE 3HAHUS
OCHOBHBIX HH(OPMALIMOHHBIX HICTOUHUKOB B
obnactu puznueckoit xumun. Criocobex
CaMOCTOSITENIbHO OCYILECTBIISATh MOMCK U
aHaJIMN3 HAyYHOU M Hay4YHO-TEXHUYECKOM
nutepatypsl. Bianeer npuemamu o0paboTku
Hay4YHOU MH(OPMAIIUU U CITOCOOHOCTHIO
(GopMyIMpOBATh BBIBOABI U IIPEUIOKEHUS Ha
OCHOBE 3TOH HH(pOpPMAIUH.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema noctaBku : Habop 2018

Buja meponpusiTHs NPOMeKYTOYHON aTTEeCTANMH : DK3aMEH
Cnoco06 npoBeeHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanmum : OlLieHKa N0 JUCHUIUIMHE B paMKax
MIPOMEKYTOUHOM aTTEeCTAIH ONPEENIeTCS Ha OCHOBE 0ayioB, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIbHBIX
MEPOMPUITUSX, TPOBOJIUMBIX B T€UEHUE YUYEOHOTO NIEpUO/Ia.
MaxkcuMajibHOEe KoJIHYecTBO 0aioB : 100

KonBepranusi 60a/U10B B 0TMETKHU

«oTianyHo» - ot 81 mo 100
«xopowmo» - ot 61 1o 80

«Y0BJIETBOPUTEJbHO» - 0T 43 10 60
«HEeYIO0BJIETBOPUTEIbHO)» / «He3a4TeHo» MeHee 43 Oaia

KoMmnerenuus

Meponpusitue
TeKYyLIero KOHTPOJIA

Koutposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

BxoaHoii KOHTPOJIb

[Ipeamer u meTox
TEPMOAVHAMUKH, OCHOBHBIC
MOHATHUSA. DHEPTHs, TEIJIO0Ta,
paborta. IlepBblii 3aK0H
TEPMOJAVHAMUKH.
BuyTpeHHss dHEprUs.
BxonHoe TecTupoBanue

OcTtaTouHbIe 3HaHMHA, H€06XOI[I/IMI)I€ JUIA
OCBOCHUA AUCHUILIIMHBI

OIIK.1

3HATh OCHOBHBIC TCOPHUH, YICHUS U
KOHIICTIIIUH B MTPOPECCHOHATLHON
obOmactu

®a30BbIe NEPEXOIBI.
YpaBHenue
Knaneiipona-Knaysuyca.
@da30BbIE NEPEXObI IEPBOTO
¥ BTOPOTO poja.
3aBUCHMOCTb JaBJICHUS
HACBIIIEHHOTO Mmapa
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTHe

3HaTh OCHOBHEIC ITOJIOKECHUS XUMHYECKOMN
TCPMOAUHAMHUKH, OCHOBHBIC 3aKOHBI.
YMETh BEHIIIOIHATDH THUIIOBEIC PacCUCThI 1
peuiaTs 3aga41 Ha 3aKOHbI
TCPMOANHAMHKH, BJIAACTb HABBIKAMU
BBIITIOJIHCHUA ITPAKTHYCCKHX Sa,I[aHI/Iﬁ

OIIK.1

3HATh OCHOBHBIC TCOPHUH, YUCHUS H
KOHIIETIINH B MPO(ecCHOHATBHOM
obnactu

JIByXKOMIIOHEHTHBIE
CUCTEMBI, 00pa3yromme
XUMHUYECKOE COETMHEHMUE,
IJIaBAIIEECS KOHTPYIHTHO U
WHKOHT'PY3HTHO.
TpexKOMIIOHEHTHBIE
CUCTEMBI.

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTie

3HATh OCHOBHBIC ITOJIOKCHHS
TEPMOJIMHAMUKHN PACTBOPOB, OCHOBHBIE
3aKOHBI. 3HATh 3aKOHBI (Da30BBIX
PaBHOBECHI1, OCHOBHBIE TUIIbI AUATPAMM
OIHO-, IBYX- U TPEXKOMITOHEHTHBIX
CUCTEM.YMETh BBITIOIHITH TUIIOBBIC
pacyeThl ¥ pemaTh 3a1a4u Mo pacTBOpaM U
(ha30BBIM PaBHOBECHSM, BIAJICTh
HaBBIKaMH BBITIOJIHEHUS MPAKTHYECKUX
3aJaHui




Komnerenuus Meponpusitue KonTposupyembie 3jieMeHTbI
TeKYyLIero KOHTPOJIs pe3yJibTaTOB 00y4eHH s

OIIK.1 Biusaue remneparypsl Ha | 3HaTh OCHOBHBIE MTOHATHS, 3aKOHBI

3HaThb OCHOBHbIE TCOPUH, YUCHHUS U| XUMHUYECKOE PABHOBECHE. XUMHYECKOTO paBHOBECHS. Y METh

KOHLICTIIMH B IPO(QECCHOHANBHOI YpaBHeHHe n300apsl U BBEIBOOUTH YPAaBHEHU U1 pacyueTa

obnactu H30XOPBI IIpolLiecca. XUMHUYECKOTO paBHOBECHUS (3aKOH
3aBUCUMOCTBH U300apHOTO JEHCTBYIOIINX Macc). YMETh BBIBECTH U
MOTEHIMaNa Peakluu 1 MPOAHAJIM3UPOBATh YPABHEHUS U30XOPBI U
HUTorosoe KOHTpPOJIBLHOE n300apel. Bnagets MeToiamMu pacueta
MeponpusiTie XUMUYECKUX PAaBHOBECUI

Crnenudukanuss MeponpuATHI TEKylIero KOHTPOJIA

IIpeamer u MeTOA TEPMOAUHAMUKH, OCHOBHbIE MOHATHUS. DHEPrus, Tenjaora, padora. Ilepsbrii

3aKOH TePMOAUHAMUKHU. BHyTpeHHsAs JHeprus.

[IponoIKUTENHbHOCTE TPOBECHUS] MEPOIIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOH padoThI

MakcumanbHbIi 0asul, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanuu: ()
[IpoxonHoii 6am: 0

Iloka3aTey OLHEeHUBAHUA

Bajaasl

Pemienue 3agaun Ha OIIPECACIICHUC TCMIICPATYPHOI'O KO3¢)(I)I/II_II/ICHT3. Ipu U3AMCHCHUHN CKOPOCTU

peaknun

PaCLIeTLI, CBS3aHHBLIC C JJICKTPOJIM30M PACILIABOB U paCTBOPOB

Pacuet unrerpana ynkuun y=f(T) npu 3agannom 3HaueHun T

Pacuet npousBoanoit pynkuuu y=f(T) npu 3agannom 3Hayenun T

Perienue 3aga4m Ha ra30BbI€ 3aKOHBI

PacueTsl ¢ HCIIOJIB30BaHHEM MacCOBOH 10U BEIISCTBA

PacueT KOHCTaHTBI AUCCOLMALIUN

YcTaHOBIEHUE CMEIIEHUS pPAaBHOBECHUS 00PAaTUMOI XUMUYECKOM PEaKIIMu IPU Pa3IHUHbIX
crioco0ax BO3IEHCTBUA

N DN DN DN DN DN W

HepeBOI[ CAUHUI UBMCPCHUS U3 OJIHOM CHCTEMBI B APYTryro

®da3osrblie nepexoanl. YpasHenue Kianeiipona-Kiaysuyca. ®@a3oBblie nepexoabl epBoro 1

BTOpPOTo poaa. 3aBUCHMOCTD AABJICHUA HACBILIICHHOI'O ITapa

[IponoKUTENIBHOCTE TPOBEICHUSI MEPOIPUATHS MPOMEKYTOUHOM aTTecTanuu: 1 yaca
VY cnoBus IpOBENECHNS MEPOIIPUATHUS: B 4aChl ayAUTOPHOMH padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHOU aTTecTauuu: 30
[IpoxonHoii 6amn: 13

IToxa3aTeu oneHUBaHUS Baaasl
Brnaneet repmuHonoruei 1 MoKeT AaTh ONPEAEICHUE OCHOBHBIX TEPMHUHOB 8
3HaeT OCHOBHBIE MOJOKEHU XUMUYECKOU TEPMOIMHAMUKHU, OCHOBHbBIE 3aKOHbI 8
3HaeT OCHOBHBIE (hOPMYJIbI M ypaBHEHUS Ha 1 1 2 3aKOHBI TEPMOJUHAMUKH, CTIOCOOEH MX 5




BBIBECTH U OOBICHUTH

YMeer pemats 3a1aun Ha (Ha30BBIC IEPEXOIBI 5

YwMeeT pemiars 3a1auv Ha 1 1 2 3aKOHBI TEPMOAMHAMUKHU 4

IlBYXKOMHOHEHTHbIe CHUCTEMBI, 06pa3y10ume XUMHYIECCKOC COCAMHCHHE, IIVIABAIIICECH
KOHI'PYOHTHO U HHKOHTPY3HTHO. TpeXKOMHOHeHTHLle CHUCTEMBI.

IIpoOmKUTENBHOCTD IPOBENCHNS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChI ayANTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTABIsIEMbIi 32 MEPONPUATHE TPOMEKYTOUHOM aTTectanuu: 30
ITpoxonnoii 6amn: 13

IToxa3aTesn oneHMBaHUsA Basniasi
3HaeT 3aKoHbI (a30BbIX paBHOBecul (I'm60ca), OCHOBHbIE TUIIBI IUArPaMM OJIHO-, ABYX- U 8
TPEXKOMIIOHEHTHBIX CUCTEM. MOXKET pacCunTaTh BApPUAHTHOCTH CUCTEM
Bnaneetr ocHOBHBIMM MOHATHSAMHU ¥ TEPMUHOJIOTUEN COOTBETCTBYIOIETO pa3/iea XUMHUUECKON 8
TEPMOJUHAMUKHU
3HaeT OCHOBHBIE MOJIOKEHUSI TEPMOJIMHAMUKN PacTBOPOB, OCHOBHBIE 3aKOHbI (Payis, 5
KonoBanoga)
YMeeT BbIOJIHATH TUIOBBIE PAcUYEThl 10 TEPMOJAMHAMUKE PACTBOPOB 5
Y MeeT BBIOJHATH TUIIOBBIE PACUYETHI MO ()a30BBIM PaBHOBECHUSIM 4

Biausinue TeMnepatypsl Ha XMMHYeCKOe paBHOBecHe. Y paBHeHHe U300apbl U H30X0PHI Mpolecca.
3aBHCHMOCTH H300aPHOI0 MOTEHIMAJIA PeaAKIIUH U

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPONIPUATHUS IPOMEXKYTOUHOM arTecTanuu: 1 gaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 3a MEPONPUATHE IPOMEKYTOUHOM aTTecTanuu: 40
ITpoxoanoii 6amn: 17

IToxa3zaTen oneHUBAHUS Banabl

BJIaI[eeT MCTOJaMHU pacuc€Ta XUMHUYICCKHUX paBHOBeCHﬁ, crocodeH peiuaTh TUIOBBIC 3aJa4U

BJI&I[GCT OCHOBHBIMH TCPMHUHAMU U TOHATUAMH TCPMOJUHAMUKU XUMHUYCCKUX paBHOBCCI/Iﬁ

MoeT BBIBECTH H MTPOAHATU3UPOBATh YpaBHEHUE U30TEPMBbI XUMUUeckoi peakiuu Bant-I'odda

YMeeT BBIBOAUTH YpaBHEHMSI [yl pacueTa XUMUYECKOT0 paBHOBECHS (3aKOH JIEHCTBYIOIINX Macc)

QN X 0| O] ©

YMeeT BRIBOAUTH ypaBHEHUS H30XOPHl U H300apbl XUMUYECKON PEeaKInH, CIIOCOOEH MX
[IPOAHAIU3UPOBATH

Bua MmeponpusiTusi NpOMe:KyTOYHOM aTTecTalum : 3a4eT

Cnoco0 npoBeeHUst MEPONPUATHS IPOMEKYTOUHOM aTTecTauum : OIleHKa O AUCIUIIMHE B paMKax
MPOMEKYTOUHOM aTTeCTallK ONpPEeNsIeTCs Ha OCHOBE 0auioB, HAOpaHHBIX 00YYarOIIMMCS Ha KOHTPOJIbHBIX
MEPONPUSITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO IIepro/a.

MaxkcumasnbHoOe KoJn4ecTBo 6auioB : 100

KOHBepTaIII/lﬂ 0a/1710B B OTMETKH



«OTJaHIHO» - 0T 81 1o 100
«xopomo» - ot 61 1o 80

«YAOBJIETBOPHUTEJBHO» - 0T 50 110 60
«HeY/I0BJIeTBOPHUTEJIbHO» / «He3auTeHo» MeHee 50 Oamia

Komnerennus

Meponpusitue
TeKylero KOHTPOoJIs

KonTposmpyembie 3jieMeHTbI
pe3yJbTaTOB 00yUeHUs

OIIK.1

3HATh OCHOBHBIE TEOPUH, YUCHHUS U
KOHIICTIIIHH B MPO(heCCHOHATBLHOMN
obnactu

OIIK.2

BJIAJIETh COBPEMECHHBIMH
METOJaMH €CTECTBEHHOHAYYHBIX
HCCIICIOBAHNM, aHAIN3a JAHHBIX,
MIPOCKTUPOBAHUS

CnoxxHble peaklmu:
oOpatuMsble, napajijiesibHbIe,
nocneaoBareabHble. MeTobl
ornpe/ieleHUs TopsIKa
peakuuii. Bousaue
TEeMIIepaTyphbl HA CKOPOCTH P
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HATh OCHOBHBIE MOHSATUS XUMHUYECKOM
KHHETUKU. 3HATh KJIACCU(PHUKAIIHIO
XUMHUYECKUX PEAKINil U BIAJCTh
CIIOCOOHOCTBIO TIPUBECTH MTPUMEPHI TSI
Ka)kJ0M rpynimel peakiuii. Biagets
OCHOBHBIMH KHHETUYECKUMHU YPaBHEHUSIMU
0 TeMe JJIsl PEeIIEHUS COJEP>KATENbHBIX
3a/1a4. 3HaTh OCHOBHBIC UHTETPAIbHBIEC U
nmuddepeHIanbHbIe METOIbI ONIPEIeICHUS
KHHETUIECKUX IMapaMeTPOB XUMUIECKUX
peakuuii. YMeTh pacCUnuThIBATh
KHMHETHUYECKUE TTapaMeTpbl HEOOpaTUMBIX
peaxiuil pa3InyHOro MOPSIKa U CIOKHBIX
peakuuii. YMeTb OCyIIECTBIIATh
MIPOrHO3UPOBAHUE XUMUYECKOTO Mpoliecca
C TOYKH 3PEHUS TEPMOJIMHAMUYECKOTO
acrieKTa. YMeTb IPUMEHUTh OCHOBHOM
MOCTYJIAT XUMUYECKOW KUHETHKU IS
pellIeHns MpakTHUecKuX 3aaad. Brnaners
CIIOCOOHOCTBIO MHTEPIIPETUPOBATD
AKCIIEPUMEHTAJIbHbIe KHHETUYECKUE
KpHUBEIC.




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OIIK.1

3HATh OCHOBHBIE TEOPUH, YUCHHUS U
KOHIICTIIIHH B MPO(heCCHOHATBLHOMN
o0Omactu

OIIK.2

BJIQJIETh COBPEMECHHBIMH
METOJaMH €CTECTBEHHOHAYYHBIX
HCCIICIOBAHNM, aHAIN3a JAHHBIX,
MPOCKTUPOBAHUA

Teopus aKTUBHBIX
CTOJIKHOBeHUH. [Ipumenenue
TEOPHUH CTOJKHOBEHHI K
OUMOJIEKYISIPHBIM PEAKIIUSM.
Teopus akTUBHOTO
KOMILIEKca (MepexoTHOTO
ITucbMeHHOE KOHTPOJIbHOE
MeponpusiThe

Brnageetr ocHOBHBIMH 3aKOHAMH
MOJIEKYJISIPHO-KUHETUYECKOI TeopUn
(MKT). CriocoGeH MpuMeHUTh OCHOBHBIE
3akoHbl MKT 111 BBIYUCIIEHUS CKOPOCTH
Mpolecca UCXO0/Is U3 MOJIEKYJISIPHBIX
[IapaMeTPOB pearupyroiux KOMIIOHEHTOB
Y BHEIIHUX yCIIOBUil. 3Ha€T OCHOBHBIE
MoJIoXeHus1 Teoprn aKTUBHBIX
CTOJIKHOBEHHH M TEOpUN aKTHBUPOBAHHOTO
KOMILIEKca (MePEX0THOTO COCTOSIHHUS).
CriocoOGeH MpUMEHUTh TEOPHIO
CTOJIKHOBEHHI K OMMOJEKYISIPHBIM
peakuusM. YMeeT NpOou3BOJUTh pacyeT
KOHCTAHTBI CKOPOCTH OUMOJIEKYJISIPHBIX
peakuuii. 3HaeT OCHOBHBIC YPaBHEHUS TS
pacyeTa aKTUBHBIX CTOJIKHOBEHHM MEXTy
pearupyommMy YacTUIIaMH OJHOTO WU
pPa3HOro copTa. 3HAET OCHOBHBIE TUIIBI
OMMOJIeKYJISIpHBIX peakiuid. CriocooeH
BBIPA3UTh KOHCTAHTY PABHOBECHS COTIIACHO
CTaTUCTUYECKOMY H/HITN
TEPMOJMHAMHYECKOMY MOJIXOY.




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OIIK.1

3HATh OCHOBHBIE TEOPUH, YUCHHUS U
KOHIICTIIIHH B MPO(heCCHOHATBLHOMN
o0Omactu

OIIK.2

BJIQJIETh COBPEMECHHBIMH
METOJaMH €CTECTBEHHOHAYYHBIX
HCCIICIOBAHNM, aHAIN3a JAHHBIX,
MPOCKTUPOBAHUA

CornpsikeHHBIE pEaKIINH.
DOTOXUMUYECKUE PEAKIIUU.
OCHOBHBIE 3aKOHBI
doroxumun. KBaHTOBBII
BBIXOI. TUIIEI
(hOTOXMMHUYECKUX
nporeccoB. MoHOMOJIE
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTiue

Bnanets nndopmarueit 06 0coOEHHOCTSIX
MIPOTEKAHUS CIOXKHBIX XUMUYICCKUX
peakiuii (1enHele, (OTOXUMUUECKHE,
comnpsikeHHble). CiocoOeH IpeIoKUTh
CXeMy MPOTEeKaHUs LIETHOM,
(OTOXUMHUYECKON U COTPSKEHHOM
peakiuii. 3HaTh OCHOBHBIE 3aKOHBI
doroxumun. 3HATh OCHOBHBIC THUITHI
dbortoxumuueckux mpoieccoB. CrocobeH
YCTaHOBUTH 3aBUCUMOCTh CKOPOCTH
(bOTOXMMHUYECKOHN pPeaKIiu OT
TEMIIEPATYPHI. YMETh MPOU3BOAUTH PacueT
KMHETUYECKUX MMapaMETPOB CIIOKHBIX
cenuuUecKux peakiuii. Brnagets
nH(popmarelr 00 OCHOBHBIX MOHATHSIX,
CTaJIUSAX ¥ MPUMEPAX IETTHBIX PEaKIIHIA.
3HaTh KUHETUYECKUE YPAaBHEHUS
HEPa3BETBJICHHBIX U PA3BETBICHHBIX
LEMHBIX peaKkinidi. 3HaTh OCHOBHBIE
0COOEHHOCTH COMPSIKEHHBIX PEaKIUil.
CrocoGHOCTh OCYIIECTBUTH PacyeT
KMHETUYECKUX MMapaMeTPOB COMPSHKEHHBIX
XUMHUYECKUX PEaKIUM.




Komnerenuus Meponpusitue KonTposupyembie 3jieMeHTbI

TeKyl1ero KOHTPoJIst pe3yJbTaTOB 00y4eHHs
OIIK.1 Teopusi akTUBHBIX LIEHTPOB B| 3HaTh OCHOBHBIC CBEJACHUS O
3HaThb OCHOBHbIC TCOPUH, YUCHHUSI U | T€TEPOTCHHOM KaTallu3e. KaTAJIMTUYECKUX peakuusix. Brnaners
KOHLICTIIMH B IPO(ECCHOHANBHOM MynbTHUILIETHAS TEOPUS CIIOCOOHOCTBIO pacyeTa KHHETHIECKUX
obnactn Kartann3a. Teopus akTUBHBIX | TApaMETPOB F'OMOI€HHBIX KaTaTUTUYECKUX
OIIK.2 aHcaMOueil. DIIeKTpOHHbIE | peakuuid. IMeTh mpeacTaBiaeHue o
BIaJIETh COBPEMCHHBIMH IpEICTaBI KaTaJIi3e KUCIOTaMH ¥ OCHOBAHHSAMH,
MCTO/IaMI CCTCCTBCHHOHAYHHBIX | 34 1yyiiiaemMoe KOHTPOIBLHOE 3EKTPOQHUILHOM H HYKIEODHIBHOM
MCCICNOBAHNH, aHaTIN3a JAHHBIX, | enonpusiTHe Kartanmse. Biasets ciocOOHOCTBIO
I(I)pl'(;iéiﬂp OBaHHA pa3ianyaTh XMMUYECKOE B3aUMOICHCTBUE

pPEarcHTOB C KaTAJIM3aTOPOM: CIUTHOE,
pazzienpHOE. YMETh BBIUNCIATh
KHUHETUYECKUE U TEPMOJIMHAMUYECKUE
apamMeTpsbl KaTATUTUYECKOTO MPOLECCa.
CrocoOHOCTh BHITIOIHUTH
AKCIIEPUMEHTAIILHOE 33J1aHue (OTIBIT) IO
MPEJOCTABICHHOW METOAUKE. Y METh
0(pOPMUTH OTYET I10 MPOACTAHHOMY
sKcnepuMenTy. CriocoOHOCTh MPABUIBHO
MOCTPOUTD IpapUKH U clienaTh
KOPPEKTHBII BBIBOJI IO J1a0OPATOPHOM
pabote. 3HaTh OTBETHI HA TEOPETUUYECKUE
BOIPOCHI IO SKCIIEPUMEHTAILHOU padoTe.

CTIIOCOOHOCTH K MOHCKY,
00paboTKe, aHAIKU3Y HAYYHOU U
Hay4YHO-TEXHUYECKON
uHpopManuu 1 GOpMyITUPOBKE HA
UX OCHOBE BBIBOJIOB U
MpeI0KEHU N




Komnerennus

Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OIIK.1

3HaTh OCHOBHBIE TEOPUH, YUECHUS U
KOHIIETIIUH B PO eCCHOHATBbHON
o0nactu

OIIK.2

BJIAJIETh COBPEMEHHBIMU
METOJAMHU €CTeCTBEHHOHAYYHBIX
HCCIICIOBAHNM, aHAIN3a JAHHBIX,
MIPOEKTHPOBAHUS

OIIK.9

CIIOCOOHOCTB K TMOUCKY,
00paboTKe, aHAINU3Y HAYYHOU U
Hay4YHO-TEXHUYECKON
uHpopManuu 1 HGOpMyITUPOBKE HA
UX OCHOBE BBIBOJIOB U
NpeJI0KEHU N

HTtoroBeiii KOHTPOJIb
HNTorosoe KOHTPOJIbHOE
MeponpusiTiue

3HaTh OCHOBHBIE 3aKOHBI U TIOHATHUS
XMMUYECKON KHHETUKH U KaTan3a. 3HaTh
dbopManbHYI0 KUHETUKY 3JIEMEHTapHBIX
TOMOT€HHBIX OJJHOCTOPOHHUX PEeaKIUi
Pa3HBIX MOPSAIKOB U CIIOKHBIX
MHOT'OCTAIUHHBIX pEeaKIUil. 3HAThH
KMHETUYECKHE OCOOCHHOCTH
CONPSDKEHHBIX, IETTHBIX, (JOTOXUMHYECKHX,
reTepOreHHbBIX, KATATUTUYECKUX U APYTUX
IIPOLIECCOB. 3HATh TEOPUHU FIEMEHTAPHOIO
aKTa XUMHUYECKOTO B3aUMOJICHCTBUSI.
YMeTb NpUMEHSTh OCHOBHBIE 3aKOHBI
XUMHUYECKON KHHETUKU I 00CYKICHUs
MOJIyYEHHBIX Pe3yJIbTaTOB, B TOM YHCJIE C
MpUBJICYCHUEM MH(POPMAITHOHHBIX 0a3
JAHHBIX. Y METh IPOBOIUTH
(bU3UKO-XMMHYECKUN aHaJIN3 MPOLECCOB.
YMeTbh UCTIOIBb30BATh METO/IbI
perucTpanuu u 00paboTKU Pe3yIbTATOB
(U3UKO-XMMUYECKHX SKCIIEPUMEHTOB
MPUMEHUTEIBHO K CHCTEMAM,
M3MEHSIOIMMCS BO BpeMeHH. Branets
HABbIKAMU OLIEHKH OCHOBHBIX
KUHETHYECKUX MapaMeTPOB MPOLIECCOB C
UCTIOJIb30BaHUEM M3BECTHBIX
(U3UKO-XMMUYECKUX MOJIETIEH.

Crnenudukanusi MeponpMATHI TEKylIero KOHTPOJIA

CiokHbIE pe€aKkIun: OGPaTl/IMble, nmapajjejJbHbI€, HOCJTE€A0BATC/IBHBIC. MeToabl onpeaeicHus

nopsiika peakumii. Biusinue temneparypbl Ha CKOpPOCTb P

[Ipo0mKUTENTBHOCTE TPOBEACHHS MEPOIIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 1 yaca

VY cnoBus IpOBENECHNSI MEPOIIPUATHUS: B Yachl ayAUTOPHOH padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 20

[Ipoxoanoii 6ai: 10

IToxa3aTeIu onleHUBAHUS Baaasl
3HaeT KiIaccupUKAINI0 XUMUUYECKHX peakiuii. CriocoOeH MPUBECTH MPUMEPhl XUMHUECKHX 3
MIPOIIECCOB COTTIACHO KIACCU(PUKAIUH.
3HaeT KUHETUYECKUE YPaBHEHUS JJIsl HEOOPATUMBIX M CIIOKHBIX XUMHUECKUX PEAKIIHil. 3

CriocobeH NpUMEHHUTh ypaBHEHHUS JIJIS PEIICHUS COIepKaTeNIbHBIX 3a/1a4 1o Teme. KoHtpoiupyer

MMPAaBUJIBHOCTH IPOBEACHHBIX paCyCTOB.

YMeeT paccUUThIBaTh KHHETUYECKHE MTapaMeTphl HEOOPATUMBIX PEAKIIMNA PA3TIUYHOTO MOPSIKA U 2




CIIOXHBIX peakuuid. KoHTposMpyeT npaBUIbHOCTD IPOBEIEHHBIX PACUETOB.

CriocobeH paccuuTaTh TEPMOJIMHAMUYECKHIE TIApAMETPhI, HCTIOIb3Ys ypaBHEHUSI AppeHuyca u 2
npasmia Baut-I'opda. KorTponupyeT npaBuiIbHOCTh TPOBEICHHBIX PaCUETOB.

YMeeT oCcyIecTBIATh IPOTHO3UPOBAHNE XUMUYECKOTO MTPOIIECCa C TOUKU 3PEHUS 2
TEPMOJMHAMUYECKOTO aCIIEKTa.

YMeeT npuMeHSITh OCHOBHOM MOCTYJIAT XUMUYECKON KMHETHUKU JIJIS1 PEIIEHUS IPAKTUYECKUX 2
3ana4y. KoHTpoiaupyeT npaBuiibHOCTh NPOBEIEHHBIX PACYETOB.

3HaeT OCHOBHBIE METO/IbI OTIPEEICHIS KHHETUUECKUX MapaMeTPOB XUMHUYECKUX PEAKITUN 2
(uHTerpanbHbIe U JU(GepeHIaIbHbIC).

Brageer ciocoOHOCThIO MHTEPIIPETUPOBATH IKCIIEPUMEHTAIBHBIC KHHETUIECKHUE KPUBBIC. 2
3HaeT OCHOBHBLIC ITOHITUS XUMHYECKON KHHETHKH. 2

Teopust akTUBHBIX CTOJIKHOBeHUI. [IpMeHeHHe TeOPUM CTOJKHOBEHHI K OUMOJIEKYISIPHBIM

peakuusiM. Teopusi aAKTUBHOI0 KOMILIEKCA (TIepPeX0aHOr0

IIpoaomKUTENLHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEKYTOUHOM arTecTanuu: 1 9aca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ayANTOPHOM padoThI

MaxkcumanbHbIi 0ai, BEICTAaBIsIEMbIi 3a MEPONPUSATHE IPOMEKYTOUHOM aTTecTanuu: 20
ITpoxoanoii 6amn: 10

IToxa3zaTen oneHUBAHUS

Banabl

3HaeT OCHOBHBIC ITOJI0KECHUS TCOPHUU aKTUBHBIX CTONIKHOBEHHI. MoxKeT AaTb XapaKTCPUCTUKY
AKTUBHBIM MOJICKYJIAM. YMeeT BRIUUCIATh YHCIIO0 HBOP’IHLIX CTOJIKHOBEHUI MCKAY MOJICKYJIaMU
OIHOTr0 CopTa U pa3HOro. YMeeT BEIYHUCIATH ITOJIHOE YHCIIO CTOJIKHOBEHHI.

3HaeT OCHOBHBIE ITOJIOKEHNS CTATUCTHYSCKOTO B TCPMOAUHAMHNYCCKOI'O ITOAXOA0B JJIA
BBIYUCJICHUA KOHCTAHTBI paBHOBECHUA. 3HaeT OCHOBHBLIC MAaTEMATHUYCCKHUE YpaBHCHUA TJIA
BBIYHCJICHHA KOHCTAHTBI PaBHOBCCHSI. KOHTpOHI/IpyeT MMpaBUJIbHOCTB IMTPOBCACHHBIX PACUYCTOB C
YU€TOM CTaTUCTUUICCKOTO 1/WIIH TEPMOJUHAMHUYCCKOI'0 moaxoaa.

3HaeT TpU TUMA OUMONEKYISPHBIX peakiuil. CnocoOeH MPUBECTH MPUMEPbI OUMOIEKYIISPHBIX
XUMUYECKUX PeaKluid JIJIsl Ka>KJ0T0 TUIIA.

YMmeeT u300pa3uTh cxeMaTU4HO (B BUE Ipadrka) M3MEHEHNE OTEHIUATbHONW SHEPTUU CUCTEMBI
B XO0JI€ PEAKIIMH U €TO0 CBsI3b C DHEPTUEH aKTUBAIUU.

YMeeT NpUMEHUTh OCHOBHBIE TIOJIOKEHUSI TEOPUH AKTUBHBIX CTOJIKHOBEHUH K OMMOJIEKYISIPHBIM
peakiusiM. 3HaeT OCHOBHOE MaTeMaTHYECKOE U TEOPETHUECKOE BBIPAKEHUE TEOPUU
CTOJIKHOBEHUH /Il OMMONEKYISpHBIX peakiuii. KoHTponupyeT npaBuibHOCTh TPOBEACHHBIX
pacyeToB ¢ yueToM (paKTopa CTOIKHOBEHHIA.

3HaeT OCHOBHBIE 3aKOHBI MOJIEKYJISIPHO-KMHETUYECKOM Teopuu (3aKoH pacripeaeneHus
Bonbsimana, 3akon Makcena-bonbsiimana). Ymeer 3anucats ocHOBHBIE 3akoHbI MKT B
MaTeMaTHYECKOM BHJIE.

3HaeT OCHOBHBIE MIPETNOI0KEHHUS, JIeKAIINE B OCHOBE TEOPUH MEPEXOTHOIO COCTOSIHUS. 3HACT
OCHOBHOE€ YPaBHEHHE TEOPHH aKTUBUPOBAHHOTO KOMILIEKCA.

Conpsxennsie peakuu. Poroxumuyeckue peakunu. OCHOBHbIE 3aKOHBI GOTOXUMHUH.
KBanTtoBbiii BbIxoa. Tunsl poroxummnyeckux npoueccoB. Monomouie

HpOI[OJ'I)KI/ITeJ'IBHOCTB MMPOBCACHUSA MCPOIIPUATHUA HpOMe)KYTOqHOﬁ aTTecTaluu: 2 yaca




VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 20
IIpoxoanoii 6amn: 10

IToxa3aTeiu onleHUBAHUS Baaasl
VYMeer ycTaHaBIUBaTh 3aBUCUMOCTb CKOPOCTH (POTOXUMHUYECKOM peakuy OT TeMIEepaTyphl. 4
KoHTponupyer npaBUJIBHOCTH POBEAECHHBIX PACU€TOB KUHETUUECKUX U TEPMOJANHAMUYECKUX
1apaMeTpoB.
3HaeT OCHOBHBIE 3aKOHBI (POTOXUMHH. 3HAET OCHOBHBIEC THITHI (POTOXUMHUYECKUX MPOIECCOB. 3
VYMeer npou3BOJUTH pacueT KBAHTOBOT'O BBIXOJa (DOTOXMMHUYECKUX PEAKLIUH.
Brnaneet nndopmanueit 06 OCHOBHBIX MOHATHSX, CTAIHMIX U IPUMEpax HEeMHbIX peakuuil. 3HaeT 3
KMHETUYECKUE YPAaBHEHUS HEPA3BETBICHHBIX M PA3BETBIICHHBIX LEMHBIX PEAKIIMA U yMEET
BBIUUCIIATh KHHETUUECKHUE NTapaMeTpPHI.
3HaeT OCHOBHBIE OCOOEHHOCTH PEAKITUi COMPSIKEHHBIX PEaKIuid. 3HAeT OCHOBHOE KMHETHUECKOE 3
ypaBHEHHE CONPSKEHHBIX peakuuil. CiocoOeH OCyIIeCTBUTh pacyeT KUHETHUECKUX MapaMeTpoB.
VYMeeT Npou3BOJUTh pacyeT KUHETHUECKUX NapaMeTPOB CIOKHBIX CHEIU(PUUECKUX PEaKIUi. 3
KoHnTponupyer npaBUIBHOCTH POBEIEHHBIX PACUETOB.
Brnaneer unpopmarnueit 00 0coOOEHHOCTSIX MPOTEKAHUS CIOKHBIX XMMUUYECKUX PEaKIHH (LenHbIe, 2
(GOTOXUMHUECKUE U FeTepOreHHbIe). MOXKEeT MPUBECTU MPUMEPBl XMMUYECKUX PEeaKLU.
MosxeT npeuIoKUTh CXeMy IPOTeKaHUs HEeNHON, (POTOXUMHUYECKON U COMPSHKEHHOM peaklni. 2

TeOPI/IH AKTHBHBIX HHCHTPOB B I'¢TCPOr¢cHHOM KaTaJjJu3e. My.]'lI)TI/Il'[.]'leTHaﬂ TCOPpHUA KaTa/In3a.

Teopust akTUBHBIX aHCaMOJ1eil. DJIEKTPOHHBIE MPEACTABJI

IIpoaomKUTENPHOCTD IPOBEAEHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChl ayINTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 20
ITpoxoanoii 6amn: 10

IToka3aTesu oneHNBAHNUA banasl
CniocoOeH BBITIOIHUTD SKCTIEPUMEHTAIBHOE 3a/1aHKE (OMBIT) MO MPEIOCTABICHHON METOIHKE. 3
KonTponupyer npaBuiIsHOCTh MPOBEACHHBIX PACUETOB C yueToM (aKTOpa CTOIKHOBEHUH.
3HaeT KHHeTHICCKUE YPaBHEHUS TSI HEOOPATUMBIX M CIIOKHBIX XMMHUYCCKHUX PEAKITHIA. 2
CnocoOeH NpUMEHUTh ypaBHEHUS 7Sl peLIeHHs COAepKATeIbHBIX 33]1a4 [0 TeMe.
3HaeT OCHOBHBIC METOJIBI ONPEICIICHHS KHHETHYECKUX TTapaMeTPOB XHMHUSCKUAX PEAKIIHMA 2
(uHTETpaNBHBIC U MU PEpEHINATBHBIC).
Crioco0eH MpaBUIILHO MMOCTPOUTH TPAPUKHU U CIeTIaTh KOPPEKTHBIN BBIBOJI IO Ta0OPAaTOPHOI 2
pabore.
YMmeeT ohopMITATE OTUYET 110 POACTIAHHOMY SKCTICPUMEHTY.
YMeeT pacCUuThIBATh KHHETHUECKHE MapaMeTphl KaTATUTHUECKUX peakiuii. KonTponupyer
MPaBUILHOCTH ITPOBEICHHBIX PACUETOB C YUETOM (PaKTOpa CTOIKHOBEHHUH.
YMeeT pacCUuThIBATh KHHETHYECKHE MapaMeTphl HEOOPATHMBIX pEaKIUi Pa3IMuHOTO MOPSIIKA | 2
CJIOKHBIX pEaKIThil.
YMeTh BBIUUCISTh KHHETHYECKUE U TEPMOJIMHAMUYICCKUE TTApaMETPhl KaTAIUTHIECKOTO 2

nporiecca. KoHTpommpyeT npaBUIILHOCTh MTPOBEACHHBIX PACUETOB C yUeTOM (haKkTopa
CTOJIKHOBEHHUH.

3HaeT OCHOBHEIE CBCACHUS O KAaTAJIMTUYCCKHUX PCAKIUAX. 3HaeT OCHOBHEIC aCIIEKThI KaTalnn3a




KHCJIOTAMU U OCHOBAHUSMH, AMEKTPO(YUIBHOTO M HYKJICO(PHIBHOIO KaTalu3a.

HUToroBblii KOHTPOJIb

[TpoaomKUTET HOCTD MTPOBECHUS MEPOTIPUSATHS IPOMEXKYTOUHOM aTtTecTanuu: 1 yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChl ayINTOPHOI padoThI

MakcumanbHBIi 0ajll, BRICTABISEMBIN 32 MEPOTIPUATHE MPOMEKYTOUHOM arTecTanun: 20
[Tpoxoanoii 6amt: 10

IToxa3zarTenn oeHUBaAHUA

Bajaabl

3HaeT KHHETUYECKUE OCOOCHHOCTH CONPSIKEHHBIX, IIETTHBIX, (POTOXUMUYIECKUX, TETEPOTeHHBIX,
KaTAIUTUYECKUX U APYTUX MPOIIECCOB.

3HaeT OCHOBHBIC 3aKOHBI M MOHATHS XMMUYECKON KHHETUKU U KaTalu3a. 3HaeT (hopMalIbHYIO
KHHETUKY 3JIEMEHTAPHBIX TOMOTE€HHBIX OJTHOCTOPOHHUX PEAaKLHAN Pa3HBIX NOPSAIKOB U CIOKHBIX
MHOI'OCTaIUNHBIX PEAKIUH.

YMeeT UCosib30BaTh METOIbI PErHCTpaIli U 00pabOTKU PE3yIbTaTOB (PU3MKO-XUMUUECKHIX
AKCIIEPUMEHTOB MPUMEHUTENHLHO K CUCTEMaM, U3MEHSIOIIMMCS BO BPEMEHHU.

BJ'Ia,Z[CCT HaBbIKaMU OIICHKHW OCHOBHBIX KHHCTHYCCKUX IMapaMETPOB MPOLECCOB C
HCIIOJBb30BaHUEM HM3BCCTHBIX (bI/I3I/IKO-XI/IMI/I‘-IeCKI/IX Mozeei.

YMeeT paccunuThIBaTh KUHETUYECKUE NTapaMeTpbl HEOOPATUMBIX peakUil pa3InyHOro MOPsIKa U
CJIOKHBIX peakuuii. KoHTponupyeT npaBuibHOCTh IPOBEJEHHBIX PacYETOB.

3HaeT TEOPUU IEMEHTAPHOTO aKTa XUMHUECKOTO B3aHMMOICHCTBHSI.

YMeeT paccunuThIBaTh KHUHETUYECKUE NTapaMeTpbl HEOOPATUMBIX peakuil pa3InyHOro MOpsIKa U
CJIOKHBIX peakuuii. KoHTponupyeT npaBuibHOCTh IPOBEJEHHBIX PacUETOB.

Vmeer OCYHICCTBJIATH IPOTHO3UPOBAHUEC XUMHUYCCKOI'0 IIpouecca ¢ TOUYKH 3PpCHUA
TCPMOAUHAMHUYCCKOI'O aCIICKTaA.

Bupx MeponpusiTusi NPOMEKYTOYHOM aTTeCTALMH : 3a4eT

Cnocod NMPOBECACHUA MECPONMPUATUA l'[pOMC)KyTO'—lHOﬁ aTTeCTallui OL[CHI(a Mo JUCHUIIJIMHE B paMKax
HpOMe)KYTOqHOﬁ ATTCCTAMU OIIPCACIIACTCA Ha OCHOBE 6aJ'IJ'IOB, Ha6paHHBIX O6y‘IaIOH_II/IMCH Ha KOHTPOJBbHBIX

MEPOTIPUATHSIX, TPOBOJUMBIX B TEUEHHE YI€OHOTO TIEPHO/Ia.
MaxkcumajbHOe KoJu4ecTBo 0ayioB : 100

KonBeprauusi 60a/u10B B 0TMETKHU

«oTau4Ho» - oT 81 o 100

«xopomo» - ot 61 no 80

«YAOBJIETBOPHUTEJIBbHO» - 0T 50 110 60
«HEyI0BJIETBOPUTEIbHO» / «He3auTeHo» MeHee 50 Oamna

Komnerenuus Meponpusitue KonTposmpyembie 3jieMeHTBI
TeKylero KOHTPOoJIs pe3yJbTaTOB 00y4eHHs
OIIK.1 Knaccudukarus snextponos | [TomHble pa3BEpHYTHIE U TIPAaBUIIbHBIC

3HAaTh OCHOBHBIC TEOPUH, YUCHHS U [IMchMeHHOe KOHTPOJIbHOE | OTBETHI Ha BOIIPOCHI KOHTPOJIBHOM pabOTHI

KOHIIETIIMHU B IPOYECCHOHATILHON | MeponpusiTHe 110 TeMaM pazjena
obsactu




Komnerenuus Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OIIK.1 DIEeKTPONPOBOIHOCTh

3HATh OCHOBHBIC TEOPHH, YUEHUS ¥| PaCTBOPOB HJIEKTPOIIUTOB.
KOHIIETIIMHU B IPODECCHOHATLHON | 3amuimaeMoe KOHTPOJIbHOE
o0nactu MeponpusiTue

HaBbiku sxcnieprMeHTanbHON paboThI B
nabopaTtopuu, yMeHHe (GOPMYITHPOBATH
LU U 33J]Ja4M UCCIIeI0OBaHUS 10 3aJaHHOU
TeMe, a TAKXKe MPABUIHLHO
MHTEPIIPETHPOBATH PE3yIbTaThl U
0(pOPMITSITh MUCEMEHHBIA OTYET 110
MpoJIeJIaHHOM paboTe. 3HAHUS OCHOB
AIEKTPOXUMUU, TEXHUKH BBITTOJIHCHUS
J1a00paTOPHBIX padOT U TEXHUKH
0€30MacHOCTH U TMOKapHOH 0€301acHOCTH
B 1a0OpaTOpHH.

OIIK.1 IloaBM>XHOCTH HOHOB B
3HATh OCHOBHBIC TEOPHH, YICHHS U| pacTBOPaxX U (GaKTOPEI,
KOHIICHIUH B NPO(ECCHOHATBHOM | Birpsolue Ha €8 BEIMUHHY.
obnactu IIncsMeHHOe KOHTPOJIbHOE

OIIK.2 MeponpusiTHe
BIIAJIeTh COBPEMEHHBIMH

MCTOJaMU €CTCCTBCHHOHAYYHbIX
HCCHCHOB&HHﬁ, aHaJIn3a JaHHBIX,

YMeHue pemarb NpocThie U KOMIUIEKCHBIE
3aJlauM, yMEHHE KPaTKO U IPaMOTHO
(GhOopMyIIMPOBATh OTBETHI HA TEOPETUIECKHE
BONPOCHL. 3HaHHE OA30BBIX 3aKOHOB
AIEKTPOXUMHUHU, TEOPUHU
AIIEKTPONPOBOIHOCTH PACTBOPOB U
3aBUCUMOCTH 3JIEKTPOIPOBOIHOCTH OT
pa3nnuHbIX (hakTopoB. HaBbiku pemieHus

IPOEKTUPOBAHUS . .
pacuéTHBIX 3aja4, a TAK)KE€ MUCbMEHHON
peun.

OIIK.1 DNEKTPOXUMHUUECKHE YMeHue pemars NpoCThle U KOMIUIEKCHBIE

3HATb OCHOBHBIC TCOPHHU, YUCHUS U | 3JIECMEHTHI.

KOHLICIILIMH B IPO(ECCHOHANLHON | FITOroBoe KOHTPOILHOE
obsacTu MeponpusiTHe

OIIK.2

BJIAJETh COBPEMEHHBIMH
METOJAMH €CTECTBEHHOHAYYHBIX
HCCIICIOBAHMI, aHAIN3a JAHHBIX,
IPOCKTHPOBAHHS

3aJla4M, yMEHHE KPaTKO X TPAMOTHO
(bopMyIHpOBATH OTBETHI HA TEOPETUUECKUE
BOIPOCHI. 3HAHUE TEOPETHUECKOTO
MaTepuasa 1o TeMam "Teopus
AIEKTPOIUTUIECKOMN JUCCOIHAIIIH",
"D1eKTpONIPOBOJHOCTH PACTBOPOB
anexTponnuToB". HaBbiku pernieHus
pacuéTHBIX 3aja4, a TAK)KE€ IMCbMEHHOU U
YCTHOM peydu.

Cneunpurkanusa MeponpusTHI TEKyILIEro KOHTPOJIS

Knaccudukanus 3j1eKTpoaoB

HpO,[[OJ'DKI/ITCJIBHOCTL IMPOBCACHUA MCPOIIPUATHUA HpOMe)KyTO"IHOI\/’I aTTeCTaluu: 1 vyaca

VYcnoBus npoBeAEHUS MEPONIPUATHUSA: B YAChI ayINTOPHOM padoThI

MakcumanbHBIi 0ajlul, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM aTTecTanun: 20

[Tpoxoanoii 6amt: 10

IToxa3zarTenn oeHNUBaAHUA

Bajaabl

ITonHbll pa3BEPHYTHIN U IPABUIBHBIN OTBET HA BOIPOC O 3aKOHAX

Qapanes 5

[TonHBIH pa3BEPHYTHIN U MPABUIBHBIN OTBET Ha BOIIPOC, KACAIOLIUIICS KiIaccupUKau 5




AJIEKTPO/IOB

[TonHbIN pa3BEPHYTHIN U MPABUIILHBIN OTBET Ha BOMPOC 00 3JIEKTPOIPOBOAHOCTH PACTBOPOB
DJIEKTPOJIUTOB

[TonHbIN pa3BEPHYTHIN U TPABUIIBLHBIN OTBET HA BOMPOC 00 AJIEKTPOIHBIX MOTEHIINATIAX 1
ANEKTPOABHKYILEH CUJIE

DJIEKTPONPOBOHOCTH PACTBOPOB YJIEKTPOJIUTOB.

IIpoOmKUTENBHOCTD IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIsIEMbIi 32 MEPOIPUSATHE TPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxoxanoii 6amm: 10

IToxa3zaTesm oneHUBAHUS

Banabl

OTBeTHI Ha BOMPOCHI MUCHbMEHHOTO OJIMIT-0TIpoca. 8 BOMPOCOB 1o 1 Oamy.

[IpenocraBneHre MUCEMEHHOTO OTYETA O JTAOOPATOPHBIX paboTax Mo TeMe
"DeKTpONPOBOJHOCTE PACTBOPOB AIEKTPOJIUTOB"

[IpengocraBiieHre MICBMEHHOTO OTUETA O JTAOOPATOPHBIX paboTax Mo TeMe "DIEKTPOIHBIE
MOTEHIMANbI U DJIEKTPOABUKYILIAs cuja'

Brinonnenue Tpéx 1abopaTtopHbIX paboT 1o Teme "IIeKTpOIpPOBOAHOCTh PACTBOPOB
AIIEKTPOJIUTOB".

Brinonnenue Tpéx 1abopaTtopHbIX paboT no Teme "IIeKTPOAHbIE TOTEHIUANIBI 1
DnexTpoABHKyLIas cuia”

IToaABHKHOCTH MOHOB B PACTBOPAX M (PaKTOPBI, BJAMAIOLINE HA €€ BeJTUYHMHY.

IIpo0mKUTETBHOCT IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ayINTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTABIIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTecTanuu: 20
[Tpoxoanoii 6amm: 10

IToxa3zaTen oneHUBAHUSA

Banabl

[TonHOE M IpaBUIIPHOE PEIIEHNE TPAKTUYECKHUX 3a]a4, KACAIOIINXCS paCYETOB 10 YPABHEHUIO
HepHncra.

ITomxoe n IMMPAaBUJIBHOC PCUHICHUEC MMPAKTUYCCKUX 3aJiad, KaCaroUXCsa HAITMCAaHUA CXEM
SJICKTPOXUMUYICCKUX IJICMCHTOB.

[TonHOE M IpaBUIIBHOE pEIICHNE TPAKTUYECKHUX 3a/1a4, KACAIOIINXCS pacyETOB M0 3aKOHAM
Qapanes.

3J1eKTp0ngnqec1me 3JIE€MEHTBHI.

IIpo0mKUTENBHOCT IPOBENCHMS MEPOIIPUATHS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ayINTOPHOH padoThI

MaxkcumanbHbIH 0ai, BEICTAaBIIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTecTanuu: 40
[Tpoxoxanoii 6amm: 20

IToxa3zaTen oneHUBAHUSA

Banabl

[TonHbIN, pa3BEPHYTHIN U TPABUIIBHBIN OTBET, KACAIOUTUNCS BOIIPOCOB 00 3JIEKTPOIHBIX
MOTEHLMAIaX

20




U DJIEKTPOJBHKYIIECH CHUIIE DIEKTPOXUMUYECKUX LICTIEH

[TonubIi, pa3BEPHYTHIN U MPABUIIBLHBINA OTBET, KACAIOUIUNCS BOIIPOCOB AJIEKTPOIPOBOTHOCTH

pacTBOpPOB U 3aKOHOB (hapajest

20

Bupa MeponpusiTusi NPOMeKYTOYHOM aTTecTALMH : DK3aMeH
Crioco0 npoBeneHust MepoONPHUATHS MPOMEKYTOYHOM aTrTecTanuy : OLEHKa 10 JUCLUIUIMHE B paMKax
IPOMEKYTOUHON aTTEeCTAllUU OIIPEIENIETCSl HA OCHOBE 0aJIoB, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX

MCPONPUATUAX, TPOBOAUMBIX B TCY

CHHUC yqe6Hor0 nepuonaa.

MaxkcumajbHOe KoJu4ecTBo 0ayioB : 100

KonBeprauusi 60a/uU10B B 0TMETKHU

«oTau4Ho» - oT 81 no 100
«xopowo» - ot 61 1o 80
«Y/AOBJIETBOPHUTEJIBHO» - OT 46 110

60

«HEeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 46 Oaia

KoMnerennus

Meponpusitue
TeKYyLIero KOHTPOJIsA

Kountposmpyembie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHsI

OIIK.1

3HATh OCHOBHBIC TeOpI/II/I, y‘{eHI/ISI nu
KOHIICTIIIUH B MPO(ECCHOHATEHON
obnacTu

Teopus anexkrponutos Jlebast
u ['tokkens

ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

YMeHue pemars NpoCcThle U KOMIUIEKCHBIE
3a71a4M, yMEHHE KPAaTKO U TPaMOTHO
(bopMyIHpOBATH OTBETHI HA TEOPETUIECKUE
BOIIPOCHI. 3HAHUE CTPOEHUS JBOMHOTO
AJIEKTPUYECKOTO CJIOS, BUJIOB U TUIIOB
3IEKTPOJIOB U IEKTPOXUMUYECKUX LIECTIEH.
HaBbIku pemenus pac4€THbIX 3a7a4, a
TaKXe MMUCbMEHHOU peuHn.

OIIK.2

BJIaJIETh COBPEMEHHBIMU
METOJIaMH €CTECTBEHHOHAYYHBIX
HCCIIeOBaHUM, aHAINU3a JaHHBIX,
MIPOEKTUPOBAHUSA

[Tonspuszanus 31€KTPOAOB.
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTHe

Pemenus npakTuueckux pacy€THBIX 3a/1a4
o TeMaM pazzena/ YMeHue peuiaTh
MPOCTHIE U KOMIUJIEKCHBIE 33J1a4, YMEHHE
KpaTKO ¥ TPaMOTHO (hopMyIHpOBaTh
OTBETHI HA TEOPETUUECKHUE BOTIPOCHI.
3HaHMEe MPUPOABI ¥ IPUYHH MOJISIPU3ALIUN
AJIEKTPOJIOB, SIBJICHUS MEPEHAIPSIKEHUS, a
TaK)Ke IPUYUH aHOJHOTO PACTBOPEHUS U
MacCUBHOCTU MeTaioB. HaBbiku perienus
pacuéTHBIX 3aja4, a TAK)Ke MTUCbMEHHON
peun.




Komnerenuus Meponpusitue
TeKyl1ero KOHTPoJIst

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yUeHUus

OIIK.1 [IpakTHueckoe npuMeHeHne
3HATh OCHOBHBIC TEOPHH, YUEHHUS U | SIEKTPOXMMHIECKHX TEOPHI
KOHIIETIIMHU B IPODECCHOHATLHON | 3amuimaeMoe KOHTPOJIbHOE
o0nactu MeponpusiTue

YMeHue pemars IpocThle U KOMIUIEKCHBIE
3aJ1a4M, yMEHHE KPaTKO U IPaMOTHO
(GbopMyIMpOBaTH OTBETHI HA TEOPETUYECKUE
BOIIPOCHI. 3HaHUE obacTei
IPAaKTUYECKOT0 PUMEHEHUS 3HAaHUH 00
OCHOBHBIX AJIEKTPOXUMUYECKUX SIBICHUAX
U (peHOMEHaX: JIEKTPONPOBOAHOCTH
pacTBOPOB U PACILIABOB,
ANIEKTPOXUMUYECKUX LIETIEH, TIOIAPU3ALUU
U TIEpEHANPSIKEHUs, KOPPO3UU METAILIOB,
HaBbIiku pemenus pac4€THBIX 3a/1a4, a
TaKKe MMCbMEHHOM U YCTHOM pEUHu.

Crnenudukanusi MeponpuATHI TEKylIero KOHTPOJIA

Teopus 31ekTposnToB ledas u I'okkenst

HpOI[OJ'I)KI/ITeJ'IBHOCTB IMPOBCACHUSA MCPOIIPUATHUA HpOMe)KYTOqHOﬁ arrectanuu: 1 yaca

VYcnoBus mpoBEAEHUS MEPOTIPUSITHUS: B YAChl ayAUTOPHOM PpadoThI

MakcumanbHbIA 0asl, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTectanun: 30

[Tpoxoxnoii 6amr: 13

ITokazaTeu oneHUBaAHUSA Babl
[TonHbI#, pa3BEPHYTHIIM U MPaBUIIBHBINA OTBET Ha Bonpoc o Teopuu [edas u ['tokkemns 10
ITonubll pa3BEPHYTHIN U NIPABUIIBHBIA OTBET HA BOIPOC O NPAKTUYECKOM IPUMEHEHUHU 10
ANEKTPOXUMHUYECKUX TEOPUI
ITosHBIH pa3BEPHYTHIN U IPABWIBHBIN OTBET Ha BOIIPOC O TEPMOJMHAMHUKE COJIbBATALIMU U 10
TMAPATAld HOHOB B PACTBOPAX AJIEKTPOJIUTOB.
IHonsipu3anus 3JIeKTPOI0B.
ITpoaomKUTENEHOCTD IPOBEAEHUS MEPOIIPUATHS IPOMEXKYTOUHOM arTecTanuu: 1 yaca
YcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChl ayAUTOPHOH PadoThI
MakcumanbHBIA 0ajl, BRICTABISIEMBIN 32 MEPOTIPUITHE MMPOMEKYTOUHOM arTectanun: 30
[Tpoxoxnoii 6amr: 13
IToka3aTe/u oneHUBAHUSA Babl
IIpaBuiibHOE pelieHue 3a1a4 110 TEPMOJANHAMUKE COJIbBATALIUN HOHOB 10
IIpaBuiibHOE penieHue 3a/1a4 Ha IPAKTUYECKOE IPUMEHEHHUE DIIEKTPOXUMUYECKUX TEOPU 10
[TpaBuibHOE peleHe 3aa4u Ha MpuMeHeHne ypaBHeHus Taders 10

IIpakTHYecKoe MPUMEHEeHHe JTEKTPOXUMHYECKUX TeOpHUil

HpOI[OJ'I)KI/ITeJ'IBHOCTB IMPOBCACHUA MCPOIIPUATHUA HpOMe)KYTOqHOﬁ arrectanuu: 1 yaca

YcnoBus mpoBeeHUS] MEPOTIPUATHUS: B YAChl ayINTOPHOI padoThI
MakcumanbHbIA 0ajl, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanun: 40
[Tpoxoxnoii 6amt: 20



Iloka3atesn oneHNBAHUS banasl

ITonubli, pa3BEPHYTHIN, YCTHBIA OTBET HA BOIIPOC O NMPAKTHYECKOM IIPUMEHEHUH 20
ANIEKTPOXUMUYECKUX TEOPHI
ITonusli, pa3BEPHYTHIN, YCTHBIA OTBET HA BOIIPOC O COCTOSIHUU HOHOB B pacTBOpax 20

AJIEKTPOJIUTOB, BKIIFOUAIOIIHI 3HaHus Teopuu Jlebast u ['tokkers.




