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1. HammeHnoBaHue JUCHUININHBI

dusnueckass XuMus

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JucrunmHa BxoauT B biiok « biok1.A.00 » oO6pa3oBaTebHON MTPOTrpaMMBbI IO HAITPABJIECHUSM MOATOTOBKH
(ceruanbHOCTSIM):

Hanpasnenue: 04.06.01 Xumuueckue HayKu

HanpaBlieHHOCTh OpraHnyeckas XuMus



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

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

04.06.01 Xumudeckue HayKu (HapaBIeHHOCTD : OpraHuvecKas XuMus)
IIK.1 Bnaneer dpyHnaMmeHTaIbHBIMHU 3HAHUSAMH B 00JaCTH XUMHUYECKHX HayK B 00bEME, TOCTATOYHOM IS
peleHus] Hay9YHO-UCCIIeI0BATeIbCKUX 3a/1a4

Nuaukaropsl
IIK.1.5 Brnageet ¢dyHIaMeHTAIBHBIMUA 3HAHUSIMU B 00J1acTH (PU3UIECKON XMMHUH B 00BEME, JOCTATOYHOM
JUTSL PEIICHUsT HayYHO-HUCCIICIOBATEIILCKHUX 3a1a4



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpaBﬂeHm[ MNOATr0TOBKH

04.06.01 Xumnueckue HayKku (HalpaBJIeHHOCTh: OpraHuyecKas XUMHsI)

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 7
BbI/ICJICHHBIX /151 U3y4Y€eHUS
AUCHUILIUHBI
O0beM TMCUMILINHBI (3.€.) 4
O0beM TMCUMILVINHBI (AK.4aC.) 144
KonTakTHas padora ¢ 48
npemnojaasareseM (ak.4ac.),
B TOM YHCJIe:
IIpoBenenue JJeKIUOHHBIX 24
3aHATHH
IIpoBenenne NpakTHYECKHUX 24
3aHATHI, CEMMHAPOB
CamocTrosiTesbHasi padoTa 96

DopMbI IPOMEKYTOUHOM
aTTrecTanuu

Dk3amMeH (7 TpuMecT)p)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

duznyeckas XuMus

XuMHuYecKasi TEPMOAUHAMUKA
W3nararoTcst OCHOBBI KJIAaCCHUECKOM 00IIel 1 XUMUYECKON TePMOIMHAMUKY, aHATU3UPYIOTCS 3aKOHBI
TCPMOAUHAMUKHU, NACTCS ITOHATUC O (baSOBOM U XUMHUYCCKOM PAaBHOBCCHUH, (1)213OBI>IX nepexonax, mNMpuBOAATCA
IIPUMEPBI PACYETOB B TEPMOXUMHUH, XUMUYECKUX PABHOBECUM.

IlepBblii 3aK0H TepMOAMHAMUKHU. BHyTpeHHs SHeprus. JHTAJIbNUSA. 3aBUCHMOCTD TeINJIOTHI
npouecca ot remmneparypsl. YpaBHenusi Kupxroga. Temnoemkoctsb. Bropoil 3aKoH TepMOAUHAMUKH.
Xapakrepucruieckue QyHKINH.

W3naraercs BBepenue B nucuuiuinay «dOusndeckas xumus». [I[puBoasSTCsS OCHOBHBIE MOHSATUS U ONIPEACIICHUS B
KJIAaCCUYECKOM 001el 1 XMMUYEeCKOi TepMorHaMuKke. Ha OCHOBe MOHATHI YHEPTUH, TEIUIOTHI, paboThI
dbopmynupyercs [IepBblii 3aKk0H TepMOJIUHAMUKY, OOBSICHSETCS €0 3HaueHue. BBoaAUTCS MOHATHE SHTANIBIINN
Kak QyHKIIH cocTosiHus. DopmynupyeTcs 3akoH ['ecca, MPUBOAATCS MPUMEPHI MPAKTUYECKUX PACUETOB C €r0
MCIOJIb30BaHNEM B TEPMOXUMHH. BBOIUTCS MOHSATHE TETIOEMKOCTH, BBIBOJIATCS ypaBHeHUs: Kupxroda u
OOBSICHAETCS] UX TIPUMEHUMOCTh B TEPMOXHUMHUYECKIX pacyeTax.

dopmynupyetcsi Bropoit 3akoH TepMOAMHAMUKH, OOBSICHSAETCS €r0 POJIb B KIIACCHYECKOW TEPMOIMHAMUKE.
OOBACHAIOTCS 00paTUMBI U HeoOpaTuMbIil UKl KapHo. BBOAUTCS MOHATHE SHTPOIUU B PABHOBECHBIX U
HEpaBHOBECHBIX Mporeccax. OOBICHIETCS 3HaU€HHE SHTPONUU KaK KPUTEPHs HAIIPABICHHS ITPOLIECCOB U
pPaBHOBECHS B M30JIMPOBAaHHBIX cucTeMax. BBosTes nousTust suepruu ['ensmronbua u sHeprun ['n66c¢a,
OOBSICHSIETCS MX 3HaYCHHE KaK TEPMOAMHAMUYECKUX MOTEHIMAIOB U XapaKTEPUCTUUECKUX (YHKIIMMA, UX
BAJKHOCTB ISl ONMCAHUSI IPOLECCOB B OTKPBITHIX CUCTEMAX.

da3zoBblie nepexoabl. YpasHenue Kinaneiipona-Knaysuyca. ®a3oBble nepexoabl NepBoro u
BTOPOro pojia. 3aBUCMMOCTh /IaBJIEHUSI HACBIIIIEHHOT0 Mapa oT TeMIepaTypbl. 3aKOH cMelleHHs
paBHOBecCHS.

O6cyxnatorcst (pa3zoBbie Mepexoibl IEPBOTO poja (IJIaBjIeHre, UCTIapeHe, BO3TOHKa). BriBomuTces
dbyHnaMeHTanbHOe ypaBHeHHE (a30BbIX nepexonoB (ypaBHeHue Knaneiipona-Knaysuyca). Jlaetcs monsitue
(ha30BBIX MEPEXOI0OB BTOPOTO pOia, OOBICHIETCS UX OTIMYKE OT MEePEX0A0B NepBoro poaa. GopMmynupyercs u
OOBSICHSACTCSI IPUHILIUI CMEIEHHUS PaBHOBECHSI B (PU3NYECKUX M XUMHUecKuX rnporeccax (Jle-Ilatense —
Bpayna).

TepMoaMHAMMKA MHOTOKOMIIOHEHTHBIX CHCTeM. XHMHYECKHEe MOTEeHIUAJIbI. Y PaBHEeHUs
I'n66ca-/Trorema.
BBoauTcs moHsATHE XUMUYECKOTO TOTEHIMANA. BBIBOIATCS M aHAMU3UPYIOTCs ypaBHeHus [ n66ca-lrorema.
OO6cyxaaercst UX 3HaAYCHHUE 11 XUMUYECKOH TePMOAMHAMUKH.

I'eteporennsbie ¢azoBbie paBHOBecHs. Pa3bl M KOMIIOHEHTHI, cTeneHn ¢Bodoabl. [IpaBuio das
I'n606ca. OQHOKOMIIOHEHTHBIE CHCTEMBbI. [IByXKOMIIOHEHTHbIE CHCTEMBI.
O6cyxnarorcs rereporeHHble (pa3oBble paBHOBecHs. BBoaATCS NMOHATHSA (Da3bl, KOMIIOHEHTa, CTENIEHH CBOOO/IBI.
®opmynupyertes npasuiio (a3 ['m66ca, BeiBoauTCs ypaBHeHue I m60ca. O6Cy Iat0TCs U aHATU3UPYIOTCS
KOHKpPETHBIC IPUMEPHI TpUMEHeHHs npaBmia (a3 ['ndoca mis pacueToB (pa3oBeIX paBHOBECHH B
OJTHOKOMIIOHEHTHBIX (JIMarpamMMbl BOJbI, CEPHI) U IByXKOMIIOHEHTHBIX CHCcTeMax. J{aloTCs MOHSTHS SBTEKTHKH,
HNEPUTEKTHKH.

XuMuYecKoe paBHOBeCHE B ra3ax u pactsopax. 3akoH jaeicTBusi macc. M300apHblid moTeHIIMA
XHMHUYECKOH PeaKkuu. CBA3b H300aPHOI0 MOTEHIIHAJIA C KOHCTAHTON PABHOBECHS PeaKHH.
OO6cyxmaercss XAMUYECKOE PAaBHOBECHE B TOMOTE@HHBIX CUCTEMaxX. BBIBOIUTCS 3aKOH JIEHCTBYIOIIMX Mace,
YCTaHaBJIMBACTCA CBA3b MCKIAY I/I306apHI>IM IIOTCHIIaJIOM XUMHYECKON pC€aKkuun u KOHCTAHTOH paBHOBECHA.



BBoauTcs moHsATHE CTaHIAPTHOIO N300aPHOTO U M30XOPHOTO MOTEHIUANIOB, OOBSCHSIETCS MX 3HAUEHUE JUIS
pacyeToB pa3IMYHbIX XUMUYECKUX PABHOBECHM.

I'oMoreHHble U rereporeHHbie XUMHYECKHEe PaBHOBecHsl. BiinsiHune TeMnepaTypbl HaA XUMHYECKOe
paBHOBecHe. YpaBHeHHe H300apbl M U30X0PHI Mpolecca.
O6cyxatoTcs TOMOT€HHBIE PAaBHOBECHS B ra3axX U KUAKOCTAX. BBIBOJUTCS 3aKOH IEHCTBYIOMIMX Macc IJis
reTepOreHHBIX paBHOBECUH. BRIBOSTCS ypaBHEHHS H300apbl M H30XOPHI MPOLIECCOB. AHATU3UPYETCS
B3aMIMOCBSI3b M 3aBUCUMOCTb M300apHOTO MOTEHIUANIA PEAKIIUN U KOHCTAHThI PAaBHOBECHSI OT TEMIIEPATYPBHL.
[IpuBoasTCS METOMBI pacueTa XMMHUYECKUX PABHOBECUN U KOHKPETHBIE TPUMEDPHI.

XuMHuyeckass KHHETHKA U KaTaJn3
H3nararoTcss 0CHOBBI XMMHYCCKOM KUHESTHKHU B KaTaJin3a, aHAJIM3UPYIOTCA 3aKOHBI U MECTOABI pacucTa
CKOPOCTH, NIOPAAKA U MOJICKYJIAPHOCTH XUMHUYCCKHX peaKHHfI, O6CY)K,I[3IOTCH OCHOBHBIC TCOPHUH T'OMOI'CHHOI'O
U I'CTCPOIrCHHOIO KaTajin3a.

Cxopoctb xuMHu4eckoil peakuuu. MoJieKyJsipHOCTD M NOPSAAOK peakuun. Knnernueckas
kjaaccupukanus peakuuii. Cioxable peakuuu. MeToabl onpeesieHust OpsiAka peakuuu. Bansinue
TeMIepaTypbl HA CKOPOCTH PeaKIuH.

JlaroTcsl HOHATHS U ONPENIETICHUSI CKOPOCTH XUMHUECKOW PEAKIIMU, MOJIEKYISIPHOCTH U TOPSI/IKA PEAKIINY,
OOBSICHSAIOTCS PA3IUUUS MEXKIY TaHHBIMH MOHATUAMU. [IpUBOIUTCS KMHETHYECKAs KIACCU(DUKALMS pPEaKIii.
O6cyxaaroTcs HeoOpaTUMBbIe Peakluu TIEPBOTo, BTOPOT0, N-TO M HYJIEBOTO MOPSIIKOB, IPUBOSATCS
KOHKpETHbIE IPUMEPBL. AHAIU3UPYIOTCS CJIOKHbIE peakuu: o0paTUMble, MapajljiesibHbIE, 10CIIeJ0BATEIbHBIE.
[TpuBoasATCs M 00CYKIAIOTCA METO/IbI ONPEAETICHUS OPSIIKA Peakuid. AHAIU3UPYETCs BIUSHUE TeMIepaTypbl
Ha CKOPOCTb peakiuii: paccMaTpuBatoTcs npasuiio Bant-I'odda, ypaBHenue AppeHuyca, 3Heprusi akTUBaLUHU U
€€ DKCIIEPUMEHTAJIBHOE OIPE/IETICHHE.

Teopusi aKTUBHBIX CTOJIKHOBeHM . [IpMeHeHUe TeOPUM CTOJKHOBEHUI K OUMOJIEKYJISIPHBIM
peakuusim. Teopusi aAKTUBHOI0 KOMILIEKCA (MePEXOAHOI0 COCTOSIHUS).
W3nararoTcst OCHOBBI TEOPUH AKTUBHBIX CTOJIKHOBEHH, 00CYkK/IaeTcsl €e MPUMEHEHHE K PACCMOTPEHUIO
OMMOJIEKYIISIPHBIX peakiuii. /leTaabHO paccMaTpUBaeTCs U aHATTU3UPYETCS TEOPUsI aKTUBHOTO KOMILIIEKCA.

MoHoMoJ1eKyJIsIpHbIE M TPUMOJIEKYJ/IsIpHbIe peaknuu. Peakuuu B pactBopax. MeToabl udy4eHust
KMHETHKH CJI0KHBIX PeaKIHuii.
BBoautcs noHATHE LIENHBIX PEaKUUN, TPUBOAATCS KOHKPETHBIE TpUMEpBL. 3maraeTcs Teopust MpOCThIX U
pa3BeTBIIEHHBIX Lieneil. O0cyxaaeTcs Teopus B3pbIBOB U BOCIIIIaMEeHEHHH. J[aeTcs MOHsTHE TEeMI0BOTO B3pPhIBa.
PaccmarpuBaroTcest COnpsbKeHHBIE peakiui. AHATU3UPYIoTCs poToxuMudeckue peakuuu. IlpuBonsres u
00Cy’KJJal0TCsl OCHOBHBIE 3aKOHBI (poToXuMuu. PaccmarpuBarotcs TUIbl POTOXUMUYECKHUX MpolieccoB. JlaeTcs
MOHATHE O MOHOMOJIEKYJIIPHBIX U TPUMOJIEKYJIAPHBIX peakuuil. O0Cyk1at0Tcs peakiii B pacTBOpPax.
PaccmaTpuBaroTCs pa3iu4HbIE METOABI U3yUEHUSI KHHETUKHU CIIOKHBIX PEAKLIHM.

OO0mue cBegenns o karaiause. 'omorennsblil kataan3. Karaaus kucaoraMu 1 0CHOBaHUSIMH.
I'ereporennslii kataau3. Teopust npoMesKyTOUHBIX coearHeHH. Teopusi aKTUBHBIX LIEHTPOB B
rereporeHHoM Kartaause. MyJbTUIJIeTHAs Teopusi KaTtajau3a. Teopusi akTHBHBIX aHcaMOJ1eil
BBoauTcs nousTHe 0 Kataiause, AaloTcs 00Iue CBeIeHUs 0 KaTanuse. JleTaabHo paccMaTpuBaeTcs U
aHAIIM3UPYyeTCsS HA KOHKPETHBIX MPUMEpPax TOMOTeHHBIN KaTanu3. O0cykIaeTcs KaTaau3 KUCIOTaMU U
OCHOBaHHMAMMU. BBO,Z[I/ITCH MOHATHUEC U IPHUBOAATCA KOHKPCTHBIC ITPUMCPLI T€TCPOrCHHOI'0 KaTajn3a.
AHaIM3UpyeETCA TEOPUS MPOMEKYTOUHBIX COEMHEHUI. M3maraeTcss 1 aHaM3upyeTCss TEOPUST aKTUBHBIX
LIEHTPOB B T€TEPOr€HHOM KaTaiuse. [ [puBoanuTcs u aHamM3upyeTcss MyJIbTUILIETHAs TEOPHsI KaTaau3a.



OnuceiBaercs TCOPUA aKTHBHBIX aHcaMOJIeH. PaCCManI/IBaIOTCSI n O6CY)KI[aIOTCH QJICKTPOHHBIC MPCACTABJICHUA
B I'CTCPOTCHHOM KaTaJinu3e.

DJIeKTPOXUMHUS
N3nararoTcsi OCHOBBI TEOPETHUECKOM SIIEKTPOXUMHUH.

Oco0eHHOCTH IJIeKTPOXUMHUYECKOH peakunu. DJeKTpoxumMmnueckas cucrema. Teopus
JIEKTPOJUTHYECKON qucconuanun Appeaunyca. HegocraTtku Teopuu AppeHuyca U X NPUYHHbI.
Ipuunnsl Auccouuanun. CojibBaTALMA U THAPATALUSA.

W3naraercs BBeeHME B pa3ziell «DJAEKTPOXUMHUsS». [aeTcs MOHATHE ANEKTPOXUMUYECKON CUCTEMBI,
AIIEKTPOXUMHUYECKHUX PEaKLUi, ONMICHIBAIOTCS SBJICHHUS HA TPAHUIIE paszena (a3 «MeTasul/NeKTPOIHT.
®opmynnpyroTcs 3akoHbl Dapanes. M3naratoTcss OCHOBBI TEOPUU AIEKTPOITUTHYECKON AUCCOUALIMHI
AppeHnunyca, aHaTU3UPYIOTCS €€ JOCTOMHCTBA U HellocTaTku. PaccmarpuBaeTcs 3akoH paz0aBienust OcTBanbia.
BBoautcs nouatue coapBaTallui U TUApaTALIIH.

AKTHBHOCTb H KO3()(HUIHEHT aKTUBHOCTH 3J1eKTPoIuTOB. MoHHas cuia. Pacnpenesenne noHOB B
pactBope. MoHHOEe paBHOBecHE B PAaCTBOPAX 3JIEKTPOJIUTOB.
JlaeTcst HOHATHE aKTUBHOCTU U KOA(PPUITMEHTA aKTUBHOCTH JIEKTPOIUTOB. OOCYX)IaeTCs MOHATHE NOHHAS
cwiia. PaccmarpuBaetcst pacmpe/iesieHre HOHOB B pacTBope. OOCyKaaeTcsa U aHaTU3UPYEeTCsl HOHHOE
paBHOBECHE B PaCTBOPaX AJNEKTPOJIUTOB: AUCCOIUAIIMS BOIbI, pH pacTBOpOB, quccouuanus ciadbix
ANIEKTPOJIUTOB, TUAPOIIH3, OyPepHBIe pacTBOPHIL. M3nararorcs OCHOBBI TeopuHr MEKTposuToB Jlebas u ['tokkes.
BBoauTcs nousTHE 371€KTPONPOBOHOCTH (YI€IbHASI M SKBUBAJICHTHASI), 00CYKIAETCsI €€ 3aBUCUMOCTD OT
KOHIIEHTPAIlUU U TeMIepaTyphl, aHATU3UPYIOTCS IPUUMHBI AHOMAJIBHOHN MOJIBUKHOCTH HOHOB BOJOPO/A U
TUAPOKCUJIA.

JIeKTPOAHBbIN MoTeHIHaa. Boropoanas mkana norenuuanos. @opmyna Hepucera.
CranaapTHbIi 3J1eKTPoAHbII noTeHnuad. Knaccndukanus 3;1eKTpoaoB. JIeKTPOAbI IEPBOro U BTOPOIo
poaa. JjexTpoabl cpaBHeHus. Kinaccudukanus 31eKTPOXUMUYECKHUX 1eTeil.

Jlaetcs moHsiTHe 00 37IEKTPOAHOM NoTeHuuane. [IpuBoauTcs BogopoaHas 1ikana moTeHnuanos. BeiBogures u
aHanusupyercs ypasHenue HepHcra. BBoauTcs noHsATHe O CTAHAAPTHOM JIEKTPOAHOM ITOTEHLHAIIE.
O6cyxmaercs ero 3Hauenue. [IpuBoanTcs u aHanM3upyeTcs Kiaccuukaius MeKTpoaoB. PaccmarpuBaroTes
Ha KOHKPETHBIX IMPUMEPAX JIEKTPOIbI IEPBOTO U BTOPOTO POJIA, SIEKTPOIbI CPAaBHEHUS, Ta30BbIE AJIEKTPO/IbI,
amasibraMHbie 3J1eKTpoibl. [IpuBOINTCS KIaccupUKaIus IeKTPOXUMUYECKUX 1ieneld. PaccmaTpuBarores
¢bu3nyYecKre 1en. KOHIIEHTPAIIMOHHbBIC LIeTH. XUMUYECKUE TISTIH.



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. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. ®uznueckas xumus.[yueoHuk] : B 2 kH./pea. K. C. KpacnoB.-MockBa:Bricmias mikona,2001.Ka. 1.Ctpoenune
BemiecTBa. Tepmoauuamuka.-2001.-512, ISBN 5-06-004025-9

2. Ousznueckas xumus.[yueonuk] : B 2 ku./pen. K. C. Kpacnos.-Mocksa:Bricmas mkona,2001.KH.
2.0nexktpoxumusi. XumMuueckas KMHeTuka u karanus.-2001.-319, ISBN 5-06-004026-7

3. Crpombepr A. I'.,Cemuenko /l. [1. ®usnueckast Xumusi:yueOHUK JJIsl CTYJIEHTOB By30B, 00y4aroUuXxcs Mo
xumudeckuM crienranbHocTAM/A. I'. CtpomOepr, [1. I1. Cemuenko ; pen. A. I'. Ctpombepr.-Mocksa: Briciias
rko:na,2006, ISBN 5-06-003627-8.-527.-bubnuorp.: ¢. 511-515

JlonoJtTHUTeIbHAS
1. ®usnyeckas xumus. TeopeTnueckoe U MPaKTUYECKOE PYKOBOACTBO:yueOHOE TOCOOUE ISl XUMHUUECKUX U

XUMUKO-TEXHOJOTUUECKHX criennanbHocTeit By30B/pea. b. 1. Hukonbckuii.-2-e u3n., mepepad. u 101..-
Jlenunrpan: Xumus, 1987.-679.-bubnuorp.: c. 861-862. - [Ipeam. ykas.: c. 863-870

2. Kypc puzndeckoii xumun.yae0HOE ocoOue isi XUMU4ecKuX (hakyIbTeToB yHUBepcUuTeTOB/ . 1.
I'epacumos [u ap.] ; pen. 5. U. I'epacumoB.-Mockpa: Xumus, 1969.T. 1.-1969.-592.-bubnuorp.: ¢. 558-563. -
[Ipenm. ykas.: ¢. 577-592

3. Kypc pusnueckoii xuMuu.yue6HOE OCOOHe /ISl CTYACHTOB XMMUYECKHX (aKyIbTeTOB yHHUBepcuTeToB/ . U.
I'epacumos [u ap.] ; pen. 5. U. I'epacumoB.-MockBa: Xumus, 1966.T. 2.-1966.-656.-bubnuorp.: c. 647-648



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 snextponnast OnGiamorexa
http://www.chemport.ru Xumuueckuii nopran
http://www.xumuk.ru CaiiT 0 XuMuH 111 XUMHKOB
http://www.scopus.com HayuHnas s5ekTpoHHas Onbimoreka
10. Ilepeyenb HHPOPMAIUOHHBIX TEXHOJIOT Ui, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 NMpoUecca Mo AMCHUIINHE

OO0pa3zoBareNbHBbIif Tpoliece N0 AUCHUIUINHE Pu3ndecKkasi XMHMHUsI IPEIoIaraeT UCIOJIb30BaHUEe
CJICAYIONIETO MPOTPAMMHOTO 00ecTieueH s 1 MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
MPe3CHTAIIMOHHBIE MaTepUAbI (CIIal bl IO TeMaM JICKIIMOHHBIX M MPAKTUYCCKUX 3aHITHH ),

JOCTYII B pekuMe on-line B DnekTpoHHY0 6nbanoTeunyto cucremy (ObC);
JOCTYII B 3JICKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTEIbHON Cpely YHUBEPCUTETA.

[Tpu ocBOeHMM MaTepHala U BHIIOJIHEHHS 3aJaHHH MO JUCUUIUIMHE PEKOMEHYETCs HCIIOJIb30BAHNE
MaTepHaoB, pa3MelIeHHbIX B JInunbix kabunetax odyvaromuxcs ETUC [ITHUY (student.psu.ru).

[Tpu opranuzanuu AUCTAaHIIMOHHON paOOTHI U MPOBEICHUU 3aHATHI B pEeXKUME OHJIAH MOTYT
HCIOJIb30BATHCA:

cucTeMa BHUeoKOH(epeHIICBsA3U Ha ocHOBe TuiaTdopmbl BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moaaepkuBaeT BO3MOKHOCTb UCIIOJIb30BaHUS
TEKCTOBBIX MaT€pPHAaJIOB U MPE3EHTAIINH, ayINO0- ¥ BHJICOKOHTEHT, a TaK JK€ TECThI, IPOBEPSEMbIE 3a/1aHus,
3aJJaHus JJ11 COBMECTHOH paboTHI.

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

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOI 0a3bl, HEOOX0AMMON AJIsl OCYIIeCTBJICHUS
00pa30BaTeJBHOI0 NpoLecca Mo JMCUHIINHE

JlexumonHble 3aHATUS: AYyTUTOPUS, OCHAIICHHAS MTPE3CHTAIIMOHHON TEXHUKOW (TIPOEKTOp, IKpaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOLIUM IMPOTPAMMHBIM 00ECIICUeHUEM, METOBOM (M) I MapKepHOI
JTOCKOH.

2. 3aHATHUN CEMUHAPCKOTO TUMA (CEMUHAPHI, MPAKTUYECKUE 3aHATH): AyAUTOPUS, OCHAILIIEHHAS
MIPE3CHTAIIMOHHON TEXHUKOU (MPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOLIUM MTPOTPAMMHBIM
obecrieueHreM, MeEJIOBOM (M) WJIM MapKEpHOHN JOCKOM.

3. CamocrositenbHas padboTta: AyAUTOpHs JUIsl CAMOCTOSITEILHOM paboThl, OCHAIIEHHBIN KOMITBIOTEPHON
TEXHUKOU C BO3MOKHOCTEIO IIOOKJIFOYCHUSA K CCTU ((I/IHTepHCT», o0ecriedeHHbBIN JOCTYIIOM B 3JICKTPOHHYIO
MHPOPMALIMOHHO-00pa30BaTENbHYIO CPETy YHUBEPCUTETA.

4. I'pynnosble (MHAUBUAYAIbHBIE) KOHCYJIBTAUN W TEKYLIUH KOHTPOJIb: AYAUTOPHS ISl TEKYLIETO KOHTPOJIS,
KOHCYJIBTAINi, OCHAIIIEHHAS! IPOEKTOPOM, SKPAHOM JUISI IPOCKTOPA, TOCKOM.

[Tomemenust HayuHoii 6ubnuorexku [II'HUY mist o6ecrieueHns: caMOCTOATEIbHON PabOThl 00yUYaOIIUXCS:

1. Hayuyno-Oubnunorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIbIOTEpA C
JOCTYTIOM K JIOKaJTbHOM U T7100aIbHONM KOMIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopr. 2, aya. 418. O6opyaoBaH 7 nmepcoHaIbHBIMH
KOMITBIOTEPAMH C JOCTYIIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

3. UntanbHbBIN 331 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nepcoHaATbHBIMH



KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONW KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTLHBIM KOMITBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOU U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TTT00AIBHOW KOMIIBIOTEPHBIM CETSIM.

6. YuranbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. O6opynosan 6 nepcoHaIbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TJT00AIBHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBJICHHBIE B TOMEUICHUAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
MIPOTPaMMHBIM 00€CTICYeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducueriit maker Libreoffice.

CrmpaBouno-nipaBoBas cucrteMa «Koncynsrantlinrocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
dusznyeckas XuMHUA

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

IK.1

Buaapgeer (l)YHI[aMeHTaJIBHLIMI/I 3HAHUSAMH B 00J1aCTH XUMHYECKHX HayYK B Oﬁ"beMe, AOCTAaTOYHOM
JAJIA PEHICHUA HAYTYHO-UCCIEI0BATC/ILCKUX 3a/1a1

3HAaHUAMH B 00JIacTU
(bU3HYECKON XUMUU B
00BeEME, TOCTATOYHOM
JUTSL pEIICHUST HAyYHO-
HCCIIEIOBATEIbCKHIX
3a1a4

XUMHUYECKHE MTPOLIECCHI;
TEPMOJUHAMHYECKHUE ACIIEKThI
¢du3ngeckoit XumMuu; odIue
CBEJICHUS O KUHETHKE
XUMHYECKHUX PEAKLUN,
TOMOT'€HHOM U F€TEPOr€HHOM
KaTaJu3e; OCHOBHBIE
3aKOHOMEPHOCTHU U (PAKTOPHI,
OIIpEACIAIOIINE IPOTEKAaHUE
(U3UKO-XMMHUYECKHX MPOLIECCOB
YMETb: npoananu3upoBath
(U3UKO-XUMHUYECKUE TPOLECCHI
INEKTPOXUMUYECKUE U OLICHUTD
XapakTep BIMSHUS BHEIIHUX U
BHYTPEHHUX (PaKTOPOB Ha
3aKOHOMEPHOCTH TEUEHUS
IIPOLIECCOB.

BJIAJETD: ocHOBHBIMU
9KCIIEPUMEHTAILHBIMA METOIaMU
(U3UKO-XMMUYECKHX
UCCJIEIOBAaHUN 1 aHAJIA3a

Nupukarop IliianupyemMblie pe3yabTaThl Kpurepun oueHuBanus pe3yJibTaToB
o0yueHust o0y4eHust
IIK.1.5 3HATD: OcHoBHBIE HeynosiierBopureJ
Brnageer TEOPETUUECKHE MOJIOKEHHUS, 3HaHUs B 00J1aCTH PU3NIECKON XUMHUH
(byHIaMeHTaITbHBIMU OIKCHIBAIOLIUE (PUUKO- OTCYTCTBYIOT. CTYJIEHT HE 3HAET

TEOPETUYECKHX OCHOB JUCLHUIUIMHBL,
HEOOXOIUMBIX TSl POPMUPOBAHUS
koMmneTeHIMu. OTCYTCTBYIOT YMEHUs cOopa
nH(popmanuu B 001acTu HU3NUECKON XUMHUU.
HeTt HaBBIKOB SKCIIEpUMEHTATBHBIX
MCCIIEIOBAaHMI B 001aCTH (PU3HUECKON XUMUH,
JOCTATOYHBIX JUIS pEIICHHsI HAyYHO-
UCCIIEeI0OBATENBCKUX 3a71ay.

YaoBaerBopuTeabH
OOm1re, HO HE CTPYKTYPHUPOBAHHBIE 3HAHUS
OCHOB (pU3MYECKON XUMHUH, AITOPUTMA
IIOCTAaHOBKHU U JOCTHIXKCHUA LICIINU, 3HACT
OCHOBHBIE€ MTOHATHUS U TEPMUHOJIOTHIO.
®parMeHTapHOE NPUMEHEHUE HABBIKOB
MBICITUTENIBHON U SKCTIEPUMEHTAIIEHOM
JEeSITebHOCTH I 3y4eHUs (PU3UKO-
XUMHUYECKUX MPOIIECCOB.

Xopomuo
CdopMmupoBaHHbIe, HO COJIEpKAILUE OT/IEIbHbIE
po0esbl 3HaHUSA OCHOB (PU3MUECKON XUMUH,
QJITOPUTM IOCTAHOBKHU M JOCTHKEHUS LIEIIH,
TEPMHUHOJIOTHIO U OCHOBHBIE IIOHATHS,
UCIOJIb3YEMBIE B TEOPUU U NMPAKTUKE (PU3HKO-
XUMUYECKUX UCCIIEIOBAHNMN.

B nenom ycnemHoe, HO coaeprkamiee
OTJeNIbHbIE MPOOEsbl IPUMEHEHNE HABBIKOB
MBICJIUTEIIBHON U DKCIIEPUMEHTAIbHON
NESTENHOCTH JESTEIBHOCTH Ul N3YUEHMUSI
(U3NKO-XMMUYECKUX TPOLIECCOB.

OT1ian4Ho




Nuaukarop Ilnanupyemblie pe3yabTaThl Kpurepun ouenuBanusi pe3yJbTaToB

o0y4ueHust o0y4eHust

OT1an4yHO

CdopmupoBaHHBIE CUCTEMATUICCKUE 3HAHUS B
obnactu (hU3HUECKON XUMUU, AITOPUTMOB
IIOCTAaHOBKH U JIOCTYIKEHHMS LICIN, 3HACT
TEPMHUHOJIOTHIO U OCHOBHBIE ITOHSATHS
HCIIONIb3YEMbIC B TEOPUH U TIPAKTUKE
(hU3UIECKON XUMHH.
VYcmenrHoe u CHCTEMaTHYECKOE PUMEHECHHE
HaBBIKOB MBICIUTEIIBHON U SKCIIEPUMEHTAIbHOM
NEeATETBHOCTH JIJISl U3y4YeHUs (PU3UKO-
XUMUYECKUX TIPOIIECCOB.

OueHovHble cpeacTBa

Cxema gocTaBku ;. baszoBas

Bua MeponpusiTUsi IPOMEKYTOUYHOM aTTECTAIUM : DK3aMEH

Cnoco06 npoBejeHnsi MEPONIPUSATHS MPOMEKYTOUHOM aTTecTalluM : YCTHOE co0eceoBaHre IO BOTIPOCaM

HpO}IOJ’DKI/lTeJ'leOCTb NMPOBECACHUA MEPOIIPUATHSH l'[pOMe)KyTO‘lHOﬁ aTTreCcTanuu :

BpeMsl OTBOAUMOEC HA MMOATOTOBKY 2

Tloxka3zaTeu OllECHUBAHUSA

- He neMoHcTpupyeT 3HaHUE OCHOBHOI'O COJICPKaHUS JUCUUTLIAHBL,

- He Bnameer oCHOBHBIMM MOHSATUSMH, 3aKOHAMHU U TEOPUEH, HEOOXOIUMBIMHU
JU1s1 OOBSICHEHUS SIBJICHHH, 3aKOHOMEPHOCTEH U T.1I.;

— HE YMEET BBINOJIHATH TUTIOBBIC 3aJJaHUs U 33]]a4M MPETyCMOTPEHHBIE
IIPOrpamMmoi;

HeynoBiaerBopures

- JleMOHCTpHUpYyeT 3HaHKE OCHOBHOT'O COJAEPKAHUS JUCIHUIUIMHBI U €r0 3JIEMEHTOB
B COOTBETCTBUU C MPOCITYIIAHHBIM JIEKIIMOHHBIM KYPCOM;

- Bnagenue 0CHOBHBIMH MOHSATUSIMU, 3aKOHAMH U TEOPHUEH, HEOOXOUMBIMHU IS

OOBSICHEHHUSI SIBJICHUH, 3aKOHOMEPHOCTEH H T.J.;

—IOKa3bIBAET YMEHUE BBIMIOJIHATH TUTIOBBIC 3aJJaHUsI U 3aJ1a4M MIPETyCMOTPEHHbBIE
MPOTPaMMON;

— BBIMOJHSIET PacyeThl C OLIUOKaAMHU

YaoBieTBOpUTEIBH

- OTBET IO BOIPOCY WJIH 33JaHUI0 apTyMEHTUPOBAHHBINA, TEMOHCTPUPYIOIIHIA
3HAHWE OCHOBHOT'O COJCP/KAHUS JUCHMUILUIMHBI U €r0 AJIEMEHTOB B COOTBETCTBUU C
MPOCITYIIAHHBIM JICKIIMOHHBIM KYPCOM U C YY€OHOU JTUTEpaTypOii;

- IEMOHCTPUPYET NOHUMAHHUE MaTepUasa, IPUBOJUT IIPUMEPHIL;

- Bianenune 0oCHOBHBIMU MIOHSATHSAMU, 3aKOHAMH U TEOpUEH, HEOOXOIUMBIMH TSI
OOBSICHEHHUSI SIBJICHUH, 3aKOHOMEPHOCTEH H T.J.;

—II0Ka3bIBAET BIIAJICHUE METOAO0JOTUEN JUCUUILIMHBI, YMEHUE BBIITOIHATD
TUIOBBIE 3aJIaHKS U 34141 NIPETYCMOTPEHHbIE IPOIPAMMOM;

Xopowo




— BBIIOJIHACT PaCUCThI C OIIMOKaMH XOpO].[IO

- OTBET I10 BOIPOCY WIH 3aJaHUI0 apTyMEHTUPOBAHHBIN, JOTHYECKH Otauyno
BBICTPOEHHBIN, MOJTHBIN, JEMOHCTPUPYIOLINNA 3HAHUE OCHOBHOTO COAEPKaHUS
JUCHUIINIMHBI U €TI0 3JICMEHTOB B COOTBETCTBHH C IMPOCITYIIAHHBIM JICKIIMOHHBIM
KypCOM U ¢ yueOHO JTUTepaTypoii;

- ACMOHCTPHUPYCT MOJHOC TIOHMMAaHNUE MaTCpUualida, BBIBOJAblI JOKAa3aTCJIIbHBI,
MIPUBOIUT IIPUMEPHI;

- cBOOOJIHOE BJIaICHHE OCHOBHBIMU MTOHSATHSMH, 3aKOHAMH U TEOPUEH,
HEOOXOUMBIMHU 1T OOBSICHEHUS SIBJICHHA, 3aKOHOMEPHOCTEH U T.1I.;

— - IIOKAa3bIBACT BJIAACHUC MCTOAOJIOT uei AUCHUIUINHBI, YMCHHUC BLIITOJIHATD
TUIIOBBIE 33JIJaHUA U 33/1a4U IIPELYCMOTPEHHBIE TPOTrPaMMOii;

— BBINIOJIHSET pacyeThl 63 OMOOoK;

- IEMOHCTPHUPYET CIIOCOOHOCTH TBOPYECKU MPUMEHSTH 3HAHUE TEOPUH K
pelieHuno nmpodeccrnoHaNbHbIX TPAKTHUECKUX 3a7a4

l'[epequL BOIIPOCOB /Il IPOBECACHUSA HpOMe)KyTO‘lHOﬁ arrecranuu

XuMunyeckasi TepMOJINHAMUKA

1. Dueprus, Temnora, padota. IlepBblii 3aK0OH TepMOAMHAMUKY. BHYTpEHHSS SHEPTHsI U SHTANBINSA — (PYHKITUH
COCTOSIHMSI CHCTEMBI.

2. Tepmoxumus. TernoTsl xumuueckux peaxiuid. 3akoH ['ecca. CTangapTHbIE TETIOTH 00pa30BaHUs U
CrOpaHus..

3. Ilpocreiimue TepMOAMHAMUYECKUE POLIECCHI, MPOTEKAIOIINE B UICATBHOM ra3e (M30XOpHBINA, N300apHbIii 1
Ip.).

4.YpaBHEHHE U30TEPMbl XUMUYECKOH peakiuy. CTaHAapTHBIN U300apHBIN MOTEHIIMAT PEaKIMH, €ro 3HaUYeHHe
U CBSI3b C KOHCTaHTOM paBHOBecus. KomOunuposanue pasHoBecuil. Crangaptaeie Bennuuabl DG o (Ai, 298)
U UX [IPUMEHEHHUE.

5. Tepmoxumus. TemnoTsl xumMuueckux peakuuid. 3akos ['ecca. CtangapTHbIE TEIUIOTH 00pa30BaHUS U
CrOpaHMs.

6. ObpaTumble U HEOOpAaTUMBbIE, CAMOIIPOU3BOJIbHBIE U HECAMONPOU3BOJIbHBIE MpoIiecchl. OOpaTUMBbII LUK
Kapno. @opMynupoBKH 2-ro 3aK0OHa TEPMOJIMHAMUKU.

7. HexoTopble TEPMOXUMUYECKHE 3aKOHOMEPHOCTH: IIPUMEHEHHE TEIJIOT Pa3pbiBa CBA3EH, TEIIOTHI
00pa30BaHus U CrOPAaHUS OPraHMUYECKUX COCTUHEHUH, TeIUIOTh HEUTpaIu3aluy, 00pa3oBaHUs HOHOB,
pacTBOpPEHUS U TUApaTaIIH.

8.I'eTeporeHHble XUMUYECKUE paBHOBECUS. BbIBOJ ypaBHEHUS U1l pacueTa KOHCTAHTbI PABHOBECHS.
9.3aBUCHMOCTB TEIIOTHI IIpOLECCca OT TeMIiepaTypsl (ypaBHeHUs Kupxroda, Ux BbIBOJ U aHAJIN3).
10./IlnarpaMMbI COCTOSHHS JBYXKOMIIOHEHTHBIX CHCTEM C OTPAaHUYEHHOMN paCTBOPUMOCTBbIO KOMIIOHEHTOB B
TBEPJIOM COCTOSIHUU (2 cirydast).

11.06parumble 1 HeoOpaTUMBbIE, CAMOIIPOU3BOJIbHBIE U HECAMOIIPOU3BOJIbHBIE MTporiecchl. OOpaTUMBIN LUK
Kapuo. ®opMynupoBkH 2-T0 3aKOHA TEPMOJMHAMHUKH.

12.OHTponus B cily4ae paBHOBECHBIX M HEPABHOBECHBIX MPOLIECCOB. M3MeHeHne sHTpoNny N301MpOBaHHON
CUCTEMBI M HaIlpaBJIEHHE IIpoliecca. Y CJIOBHsI pABHOBECHUS B M30JIMPOBAHHOM CHCTEME.

13. Brruncnenue saTponuu. [locrynat [Inanka.

14. Ilpumenenue 3-ro 3aKo0Ha TEPMOJMHAMUKH JUIsl pacueTa XUMUYECKUX paBHOBecul. [Ipubnmxenus Yiuxa.
Meron Temkuna — IlIBapimana.




15. Dueprus I'enmbmrounbna F u sneprus ['m66ca G .

16. JlnarpaMMa cOCTOSIHMSI IByXKOMIIOHEHTHOM CHUCTEMBI C IIPOCTOM 3BTEKTUKON (OMHApHBIE CILIaBBI,
pacTBOPHI comieit).

17.Xapakrepuctuueckue QpyHkiuu. Kputepun HanpapiieHHs MpoIecca U paBHOBECHSI.

18. T'ereporennblie paBHOBecHs. COCTaBISIONINE BEIIECTBA CHCTEMbI, KOMIIOHEHTHI, (pa3bl, CTENEHH CBOOO/IBI.
[TpaBuio ¢a3 I'n60ca, ero BHIBOA U aHANIHU3.

19. ®azoBbie iepexoapl 1-ro poaa g MHAMBUYAIbHBIX BelllecTB. YpaBHeHue Kianeiipona — Knaysuyca, ero
BBIBO/JI, aHAJIU3 U MHTEerpupoBanue. da3oBbie nepexoas! 2-ro pojaa.

20. JlmarpaMMbl COCTOSTHUSI BOJIBI, Cepbl, OeH30(eHOHa.

21. YpaBHeHus 1711 XapaKTEPUCTHUECKUX (PYHKITMI MHOTOKOMIOHEHTHBIX CUCTEM, XUMHUECKUE TIOTCHIINAIBI.
VYpasuenue ['m66ca — Jlrorema.

22. YcnoBusi XMMHUECKOTO PaBHOBECHS. 3aKOH JCHCTBYIOLINX Mace (BBIBOJ, aHAN3). Pasnnunbie popmel
BBIPQKEHUSI KOHCTAHThI PAaBHOBECHSI, CBSI3b MEXK/Ly HUMHU.

23. BriusiHue Temreparypbl Ha XUMHUYECKOE PaBHOBECHE. Y paBHEHHUSI H30XOPBI U M300aphl Mpolecca, uxX
BBIBO/JI, aHAJIU3, UHTETPUPOBAHUE.

24. JlnarpaMMbl COCTOSIHUSI IBYXKOMITOHEHTHBIX CUCTEM C XUMUYECKUMH COEIMHEHUSIMU, TUIABSIIUMUCS
KOHTPY3HTHO U HHKOHTPY3HTHO.

XuMuueckasi KHHETHKA U KaTallu3. DJIECKTPOXUMHUS

1. OCHOBHBIC TTOHATHUSI XUMUYECKON KMHETHKU. KnHeTnvyeckas KiaccupuKamus peakiiuii: mo mopsaKky u
MOJIEKYJISIPHOCTH, T10 IPUPOJIE€ YACTULI-yUYACTHUKOB 3JIEMEHTAPHOTO aKTa, 110 CTENEHU  CJIOKHOCTH.

2. Knmaccudukamnus 2J1eKTpOXUMUYECKUX HIETICH:

a. pu3uvecKue 1eny;

b. KOHIIEHTPAIIMOHHBIE LIETIH C IEPEHOCOM U 0€3 MepeHoca;

C. XMMHUYECKHe LIENH ¢ IEPEeHOCOM U 6e3 mepeHoca.

3. HeoOpatumble peakuuu HyJ€BOT0, IEPBOrO, BTOPOTO U TPETHETO Mopsiika. BeiBoA ypaBHEeHUH 115 pacuéTa
KOHCTaHT ckopoctel. [lepuon nosmynpespalieHus.

4. Knaccugukanus 371eKTpOoA0B: 3JIEKTPOAbl IEPBOrO, BTOPOT0, TPETHETO POJIA; PEIOKCU-IIEKTPOIBI.

5. Meroabl onpesiesieHus mopsiika peakuuu (Metoa uzoaupoBanusi OcTBalib/ia, UHTErPAIbHbBIE U

b depeHIanbHbIE METO/IbI).

6. YienpHas ¥ SKBUBAJICHTHAs JIEKTPUYECKAs IPOBOAUMOCTb PACTBOPOB JIEKTPOJIUTOB. 3aBUCUMOCTD UX OT
KOHIIEHTpaluu (pa3Be/ieHus1) U TEMIIEpaTyphl.

7. OOpatuMble peakiuy epBOro U BTOPOro nopsaka. OnpeeneHne KOHCTAHT CKOPOCTEH MpsiMOi 1 0OpaTHOM
pEaKLHUiA.

8. OmpenenieHue KOHCTAHT CKOpOCTel napasuienbHbIX peakuuil. [locnenoBatensHbie peakiun. ['papux
M3MEHEHUs KOJIMYECTBA pearupyroiX BEIIECTB CO BPEMEHEM JUIs MOCIIEeI0BATENIbHBIX PEaKIUil IEpPBOTrO
HOpsJKA.

9. MeTo1bl M3yUYEeHUS] KHHETUKH CIIOKHBIX peakiuii: MeTo ] boaeHiTelina, METO1 IMMUTUPYIOLIEH CTaIUH.
[Ipumepsl.

10. UnaqukatopHble BOJOPOAHBIE 31eKTpoabl. [loTeHnmoMerpuyeckoe TutpoBanue. [loreHnnmomMerpuyeckoe
OTIpeieIeHNe aKTUBHOCTU U KOA((HUITMEHTa aKTUBHOCTH.

11. Bnussaue Temrepatypbl Ha cKopocTh peakiuu. [IpaBuno BanTt - 'odda. YpaBuenue Apperuyca, ero
TEPMOJIMHAMUYECKUIN BBIBOJI, AaHAJIU3.

12. Teopus [eb6as u I'tokkens. [Tonsarue 06 nonnoit armocepe. Pacuér koaddurmenta aktuBHocTu. Ilepsoe,
BTOpOE M TpeTbe NpubImkenus Teopun Jledast n ['iokkens.

13. IlpumeHne Teopru CTOIKHOBEHUH K PEaKIUsIM B KUJIKHX pacTBopax. “Hopmanbhbie”, “OblcTphIe” 1



“MeJIeHHBIE” peaKkIui B pacTBOpax.

14. DneKTpOXUMHUYECKUI MOTEHIIMAT U PAaBHOBECUE HA TPAHUIIE AIEKTPOJI — pacTBOP.

15. Teopus CTONKHOBEHWI MOHOMOJICKYJIIPHBIX peakiuid (Teopus JInHmemana). MexaHu3M aKTHUBAIIUH.
CXOJICTBO ¥ pa3iuune OM- ¥ MOHOMOJICKYJISIPHBIX PEaKIUii C TOYKU 3PSHHSI TEOPUH CTOJKHOBEHUH.

16. IToxBmxHOCTH HOHOB; 3aKOH Kosbpayia (BeIBOJI 3aKOHA); aHOMaJIbHas MOABHXKHOCTh HOHOB H+ 1 OH- B
BOJIHBIX PacTBOpax 3JEKTPOJIUTOB.

17. Teopus nepexoHOTO COCTOSTHUS (aKTUBHPOBAHHOTO KoMILiekca). [ToBepXHOCTh MOTEHIMATBEHON YHEPTUH.
AKTHBUpPOBaHHBINA KOMILIEKC. [IyTh 1 KOOpIMHATa peaKlUH.

18. Dnexrponm3. 3akonsl Papajes. Toku oOMeHa. MaeabHO ONISIpU3yeMbIe JIEKTPOIBI.

19. OcnoBuoe ypaBuenue Teopun [1C (AK). Ero ananus.

20. AKTUBHOCTH ¥ KO3 (DHUIIMEHT aKTUBHOCTH 3JIEKTPOIMTOB. CpeTHsIsl HOHHAsI aKTUBHOCTb, CPEAHUI MOHHBIN
KOA(P(UIIUEHT aKTUBHOCTH. 3aKOH HOHHOW CHJIBL.

21. ®oroxuMHUUuecKre peakun. 3akoH DiHmTeliHa. KBaHTOBBIN Bbixoa. Pa3znuuue B KUHETHKE
(OTOXMMHUYECKUX ¥ TEMHOBBIX PEAKITHIA.

22. Yucna nepeHoca HOHOB. DKCIIEpUMEHTAIBHOE onpeesieHne yucen nepenoca no ['mrropdy. Kaxymuecs u
WCTUHHBIE YKCIIa IEPEeHOCA.

23. llenneie peakuuu. OCHOBHBIE MOHATHA U TpUMepbl. KHHETHKAa HEPa3BETBIEHHBIX LIEMTHBIX PEAKIIHIA.

24. 3aBUCUMOCTb MOABMKHOCTH HOHOB OT KOHIICHTPAIIUU U TEMIIEPATYPhI; JIEKTPOPOPETHUSCKUN U
penakcannoHHbIN 3G dekTsl TopMoxkeHus; 3p ekt Buna u Jlebas — danpkeHrarena; ypapaenue OH3zarepa.
25. Kuneruka pa3BeTBIEHHBIX IENHbIX peakuuii. Ternosoii Be13oB. Teopus Bocmiamenenuii (padotst H.H.
CemEHOBA M COTPYTHUKOB, XHHIIIECIBBY/IA).

26. PaBHOBECHE B AIEKTPOXUMHUYECKOM 1enn; popmyna HepHcTa:

* S5KBUBAJICHTHBIE NIPABUJIBHO Pa30MKHYTBIE LIEIIH;

* CKauKM MTOTEHIIMAJIA B IPaBUIILHO 3aMKHYTOH LIETIH (uens Ag|Pt, H2JHCI|AgCl, Ag);
CBSI3b 1.J1.C. C U3MEeHEeHHeM dHepruu ['mboca.

* KomneHcanmonHasi cxema u3MepeHus 3./1.C.;

* YpaBHenune HepHera 151 3.71.C. 3JIEKTPOXUMUYECKOM EIH.

27. Karanuz. O0mue cBeeHus o Katanu3e. [ oMoreHHbIi kaTtanu3. MexaHu3Mm JecTBHsI TOMOTE€HHOTO
karanuzatopa. Cxema pacuéTta KHHETHKHA TOMOTE@HHBIX KaTATUTHYECKUX PEaKIUH.

28. YpaBuenue ['n66ca — ['enbMromnpiia B IpUMEHEHUH K SIEKTPOXUMHUYECKUM LETsiM/

29. ABTOKaTaIM3 B TOMOT€HHBIX peakiuax. KucioTHo — ocHOBHOM kaTanu3. Teopuu KUCIOT U OCHOBaHHI
bpencrena — Jloypu u JIsrouca.

30. Ionsporpadus. Ypasuenue NnbkoBuua i 1udGy3noHHOro (IpeesibHOT0) TOKa. Y paBHEHNE
noJnsiporpaduueckoii Bonusl ['eiipoBckoro — MnbpkoBuya.

31. MeTobl M3y4eHUS] KHHETUKH CJI0KHBIX peakuuidi: MeTo boaeHmTelna, METO1 JIMMUTUPYIOIIEH CTaIHH.
IIpumepsl.

32. OKUCIUTENBHO — BOCCTAHOBUTEIBHBIE MTOJIYPEAKIIMY U TIOHATHE IEKTPOJIHOTO OTEHIIMAA:

a. COBPEMEHHOE MTOHATHUE AIEKTPOIHOTO MMOTEHIMANA;

b. BemruuHa 3.71.C. ANMEKTPOXUMUYECKOH e KaK Pa3HOCTh 3JIEKTPOIHBIX MOTSHIINANIOB,;

c. popmyna Hepuera g pacuéra 37eKTpOIHOTO MOTEHIIMATA;

d. mpuMeHeHne BeIMUMH CTaHJAPTHBIX JIEKTPOIHBIX MOTEHIINAJIOB.



