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1. EJIM OCBOEHUA JNCIHUITJINHBI

Heabro n3yyeHns AMCUMIINHBI «PaBHOBeCHE H KHHETHKA PeakuMid B pacTBOpPax»
SIBJISIETCSl U3Y4YCHUE COBPEMEHHBIX MPEACTABIECHUN O CTPYKTYpe JKMAKOCTEH M PacTBOPOB, C
Y4€TOM MOCJIEIHUX JOCTHXKEHHUI B TEXHUKE SKCIEPUMEHTA N0 XUMUYECKON KMHETHKE

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

HJucuunnnna «PaBHOBeCME W KHUHETHKA peakUMH B PAacTBOPax» OTHOCHUTCI K
aJbTEePHATUBHBIM AUCLUIUIMHAM. Jnsg ee wu3ydeHWs HEOOXOAMMBbI 0a30Bble 3HAHUS
HEOPraHMYECKOW XHMHH, OPraHUYeCKOW XHMHH, (U3NYECKOH XUMHUH, a Takxke (U3NKH U
MaTEMaTUKH.

Tao6auua 2.1.

Caa3b AUCHHUIIJIHHBI «XHuMHYECKAsd KHHETHKA H MeXAHH3Mbl XHMHYECKHX pealcum‘i»
C NpeAICCTBYHOIMUMHA JUCHUILJIHHAMHA H CPOKHU UX U3YYE€HHUSA

Kon JMCIUMINHBI, TPEAIIECTBYIOIUE TUCIIATIITHHE Cemectp
JUCLIATIIMHBI «XUMHYeCKasi KUHETHKa W MEXaHU3Mbl XUMHUYECKHX
peakuuin»
b1.B.0S HayuHble OCHOBBI IpeNoOAaBaHus XUMHH 2
b1.B.05 TepmoanHaMuKa U MOJIEKYJIIPHO-KUHETUYECKAsT TEOPUs 1

HeoOpaTUMBIX POLIECCOB

1.B.JIB.03.01 [OcHOBHBIC METOIbI XUMHUYECKOTO aHATHI3a 1

b1.0.05 XuMHYecKasi TEPMOIMHAMUKA H (pa30BbIe PABHOBECHS 2

Ta6auua 2.2.

Caa3b AUCHHUIIJIMHBI «XHUMHYECKAsd KHHETHKA H MeXAHH3Mbl XHMHYECKHX peamum‘i»
C NOCJICAYHIUMHA JUCHHUILJIHHAMHA H CPOKH UX U3YUYECHHUSA

Kon JMcuMnauHel, ClAeAyruMe 3a AUCLUIUTMHON Cemectp
JUCLIUTIITUHbI «XuMHUecKas KUHETUKAa M MEXaHHU3Mbl XHMHUYECKUX
peakuuin»
b1.0.02 CoBpeMeHHbIE METO/IbI XUMHUYECKOTO aHaIN3a 4

b1.B.10 TepMoanHaMuKa pacTBOPOB 4




B PE3yabTATE OCBOCHUA JTUCHUILJIHHBI MATHCTPAHT AO0JIZKCH

3uare:

MIPOCTYHO MOJIEKYJISIPHYIO MOZENb >KUJKOCTH,

OCHOBBI XUMUYECKONH KMHETUKU U MEXAaHU3M peakLui;
KMHETHUKY HEKOTOPBIX NMPOCTBIX PEeaKLHii;

KMHETUKY U PABHOBECUE HEKOTOPBIX MPOCTBIX CUCTEM.

YMmerh:

ONPEIEISITh MOPSIIOK PEAKLINH 1 MOJIEKYJISIPHOCTD;
pasnuyaTh PEAKLUN MEXAY HOHAMH U TIOJIIPHBIMH MOJICKYJIaMHU,
conepKaline TPU MOJSIPHBIE TPYTIBI U B CMEIIAHHBIX PACTBOPUTEIIX.

Baagers:

- OCHOBHBIMH METOJaMH KHHCTHYCCKOI'O UCCIICAOBAHUA.

3. KOMIIETEHIMHY OBYYAIOIIETOCs, POPMUPYEMBIE B
PE3YJIBTATE OCBOEHUA INCIIUIIJINHbI

IIpouecc w3yueHus MOUCLMILIMHBI HANpaBieH Ha (POPMHUPOBAHHE DSJIEMEHTOB
cinenyromux komnereHiuii B coorBerctBUun ¢ ®I'OC BO u OIIOII BO mno panHOMYy

HaIlpaBJICHUIO MMOATOTOBKU!

a) yHusepcajabHbIX (YK) — YK-4
0) oomenpodeccuonanbubix (OIK) - OIIK-2;
0) mnpodeccuonanpubix (IIK) - IIK-3.
Ta6auna 3.1.

MaTtpuua cBsi3u KOMINETEHIUH, (POPMHPYEMBIX HA OCHOBE H3y4eHHs JHCIHILIHHbI
«PaBHOBeCHE 1 KHHETHKA PeaKIHil B pACTBOPaXx», ¢ BPEMEHHbIMH 3TANIAMH OCBOCHHSI ee

cofepRaHusI
Konpr Kommerenmus Cemectp
KOMITETEHLIUI U3y4EHUs
(Proc)
YK4 Crnoco0eH  TpHUMEHSATb COBPEMEHHbIE  KOMMYHHKAIIMOHHBIE 3
TEXHOJIOTHH, B TOM YHCJIE€ HAa WHOCTPAHHOM SI3bIKE, IS
aKaJAeMHU4eCKOro H NMpoheCCHOHAIBHOIO B3aUMOJCHCTBHUS




OIIK-2 CrocobeH aHaMU3MPOBAaTh, HWHTEPHPETHPOBaTh U  0000IIATH 3
PE3yJBTATBl 3KCIHEPUMEHTANBHBIX M PaCYETHO-TEOPETUYECKHX
paboT B M30paHHOM 00JIACTH XUMUU HJIA CMEKHBIX HAYK
T1IK-3 CnocobeH Ha OCHOBE KPUTHYECKOTO aHaju3a pe3yiapbtatoB HUP u 3
HUOKP  ouenHuBaTh  MHEpPCHEKTUBBI  HMX  MPAKTUYECKOTO
NPUMEHEHUsST W MPONoJKeHus padoThl BBIOpaHHOH o0macTu
XUMUH, XUMUYECKOU TEXHOJIOTHH WUJIH CMEXKHBIX ¢ XUMHEH HayKax
4. OFBEM JUCHUNJIUHBI U BUJAbI YYEBHOM PABOTHI
Ta6auna 4.1.
Bupn yueOHoii padoThI Bcero 3
4acoB cemecTp
O01mast TpyA0€MKOCTh THCLIUTLTIHBI 180 180
AynuUTOpHBIE 3aHATHS 52 52
Jleknuu 26 26
IIpakTrueckue 3ansatust (113) 26 26
CamocrositenpHas pabora cryaeraros (CPC) 101 101
Kontponb 27 27

5. COAEPKAHUE JUCIIMIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3SAEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJINYECTBA
AKAAEMMNYECKHUX WJIN ACTPOHOMUNYECKHNX YACOB 1 BUJ1I0OB YUEBHbBIX

3AHATUIR
Tabauua S.1.
CTpyKTypa U coaep:KaHHE AUCHHILINHBI
Buawbi yuedHoii padoTsl, ®DopMbI TEKYIIET0
Pasznen BKJII0Yas KOHTPOJIA
Ne JIM COUITHHBI o CAMOCTOATEIbHY IO ycrneBaemMocTH (1o
n/n 5 padoTy CTYAEeHTOB H Hedenam cemecmpa)
S| | TpymoemKocCTh (B uacax) ®opma
S MPOME:KYTOYHOT
aTrecTanuu (no
cemecmpam)
ek | mpakT. | Cam.p.
Bsenenue. OCHOBBI XUMHU-
1. e 3 2 2 11
4eCKOH TEPMOIMHAMUKH.




OCHOBBI XUMHYECKOW KHHE-
2. | Tuku. n 3UOHHBIE Pe- 3 4 4 14
Ty P KOHTpOJIbHAsE paboTa
AKINH.
Kunernka HEKOTOPBIX
3. oP 3 4 4 16 KOJUIOKBUYM
MPOCTHIX PEAKIHIL.
3amereHue mpyu HaChILIEH-
4. H p t 3 2 2 10 KOHTpOJIbHAsE paboTa
HOM YTJIEPOAHOM aTOME.
Honnsie peakunn. MoHb! 1
5. peai 3 4 4 16 KOJUIOKBUYM
MOJISIPHBIE MOJIEKYJIBL.
MOHOMOJIEKYJISIpHBIE peakK-
6. | uun. Karanutuueckue peak- | 3 4 4 14 KOHTpOJIbHAsE paboTa
uu. BriusHue naBieHus.
bricTphle peakuuu u penak-
7. | cauuonHbIe 3P PeKThI. 3 2 2 10
Kopemmsinus.
Peakimu mMexay mosipHbI-
8. H ol P 3 4 4 10 KOJUIOKBUYM
MU MOJICKYJIAMH.
Hroro: 26 26 101
Tabmuua S.2.
Konkperusauus pe3yJibTaATOB 0CBOEHHUS] JUCILHIJIHHBI
YK-4 Cnocoben npumensams cospementbvle KOMMYHUKAUUOHHbBIE MIEXHOIO0ZUU, 6 HIOM
yucile HA UHOCHPAHHOM  A3bIKe, O/l  AKAOeMUYeCKoz0 U  hpoheccuonHabHozo
83aumooeiicmeus
3HaTh: paziuyHble QYHKINO- | YMeTb: oOpamarbes (MUCh- Baanern: HABBIKAMHU

HaJIbHBIE CTWJIM peun (Hayd-
HBIH, JINTEPATypPHBIA, OBITO-
BOW U T.A) MO NPOrpaMMHOHN
TEMaTHKe

MEHHO) Ha WHOCTPAHHOM SI3bI-
K€ Ha MpoQecCHOHATBHBIE Te-
Mbl B O0JacTH XHUMHHU, COC-
TaBIsATH  pedeparsl,  3cce,
JUTEepaTypHbIe 0030pbI, HAy4-
HbIE CTaTbl B OOjactu cod-
CTBEHHBIX HHTEpPECOB, apry-
MEHTHUPOBAaHHO M KOHCTPYK-
TUBHO OTCTAaUBaThb CBOM IMO3H-
UMM U WU B aKaJEMHYECKUX
U  TpodecCHOHANBHBIX AHC-

LIeJIEHANpaBIeHHOro cOopa u
aHajgM3a JIMTepaTypHBIX AaH-
HbIX HA HMHOCTPAHHOM SI3bIKE
[0 TeMaTHKe HAy4HOro HcCiie-
noeanusi (pabota ¢ mepHo-
OMYECKUMH HM3JaHHUSAMH, MO-
Horpadusi-Mu)

KyCCHUSIX HAa HWHOCTPAHHOM
SI3BIKE
OIIK-2 Cnocoben anaiusupoeamsv, UHMEPHPEMUPOGAMb U 000OULamMb  pPe3ybHantbl

IKCREPUMEHMUWIIBHBIX U PACHENIHO-MeopemMUUECKUX pa60m [ u36parmoﬁ oonacmu xumuu

Wi CMENCHBIX HAVK

3HaTh: TOIXONBI K aHANU3Y,
UHTEpTIpeTauuu U 00o01e-
HUIO PE3yJbTaTOB JKCIIEPH-
MEHTAJIbHBIX W  PacdeTHO-
TEOPETHYECKHUX  pabor B

YMeTb: aHaNU3UpOBATH pe-
3yJabTaThl COOCTBEHHOU pabo-
ThI (SKCIIEPUMEHTAIBLHON HIIH
PacYeTHO-TEOPETUIECKON )

Baanerb: mnpencraBieHUsAMU
o cucreMe (yHIAMEHTaTbHBIX
XUMUYECKUX  TOHATHA U
METOIOJIOTUYECKUX ACTIEK-TOB
(U3MUECKON XUMHH C IIENIBIO




O6J'IaCTI/I XUMHH U CMCEKHBIX aHaln3a, UWHTEpHNpETalumu U

HayKax. 00001meHus Pe3yJIbTaTOB
SKCNEPHUMEHTAJBHBIX n
PacHeTHO-TEOPETHUECKIX
pabot

IIK-3 Cnocoben mna ocnoee rkpumuueckozo auanusa peszyiomamos HHUP u HHOKP
OUEHUBAMb NEPCHEKMUEbL UX NPAKMUYECKO20 HPUMEHEHUs U NPOOOJINCeHUA Pabombl
8bLOPANHOI 061ACHU XUMUU, XUMUYECKOU MEXHON0ZUU U/IH CMENHCHBIX ¢ XUMU el HAYKAX

3HATB: METOABl IUIAHUPOBA- | YMeTh: OLEHHBATh pe3ysbTa- | Baaaers: MeTogamu pemeHus
Husi u opranmsauuu pabotel | Tt HUP u HOKP, nepc- | npobiaem ¢usndeckoit Xxumuu
KOJUIGKTHBA B paMKax Hayd- | HEKTHBbl WX MPAKTHYECKOrO | HA  OCHOBE  COBPEMEHHBIX
HbIX M HAYYHO-TEXHMYECKHX | IPUMEHEHHsS B PAa3JIMYHBIX | KOHLEIHI eCTeCTBO3HAHMS

MPOEKTOB MO  (PU3UUYECKOU | 00MacTIX PUIUIECKON XUMUH
XUMUH

ConepxaHue IHCUHILTHHBI

Beenenne. CocrosiHuE MOJEKyJl pacTBOpeHHOro BeuiecTsa. JKuakoe COCTOsSHUE
BemectBa. [lpocrast MomnekynspHas MOAENb SKUAKOCTH. OHEPrus MEKMOJEKYJSIPHOTO
B3aUMOJICHCTBHUSI.

OcHoBbl  xumMuYeckoil TepmoauHAMuKH. C(TaTuCTHYeCKas OLEHKA KOHCTaHT
paBHOBecusl. KuneTndyeckoe pacCMOTPEHNE PABHOBECHBIX COCTOSHUM.

JKCINepUMEHTAIbHbIE  [JaHHbIe 10  PABHOBECHSIM  Pa3JIMYHOr0  THIOA.
Kondopmannonnsie paBHOBecusi. PaBHOBecue B mporneccax numepusauun. BogoponHas cBs3b.
JlononHUTENBHBIE NaHHBIE O BOAOPOAHOM CBA3U. [ maponutnueckue paBHoBecus. PaccmoTpenue
PaBHOBECHI Ha OCHOBE AKTUBHOCTEM M MEXMOJEKYJSIPHBIX CHJ. BiusHue pacTtBoputens Ha
XHUMHYECKHe paBHOBecus. PaBHOBecHe mpoueccoB pacTBopeHus. PaBHOBecus mexay rasamu u
BOAHBIMU PACTBOPAMHU.

OcHoBbl xumuyeckoil kuHeruku. Ilopsnoxk peakuuu. Ilopsmok peakuuum u
MOJIEKYJIIPHOCTb. MexaHu3m peakuuu. MeTon CTalMOHAPHBIX KOHLIGHTpaUUW. YpaBHEHHUE
Appennyca. Teopun XUMHUECKON KHUHETHKH. DHTPOMMsI AKTUBALIUM MOHOMOJEKYJSPHBIX
peakuuii. DHTPONMUS aKTUBALMK OWUMOJNEKYJSIPHbIX peakiuil. KuHermka u paBHOBecue
HEKOTOPBIX MPOCTBHIX CUCTEM.

Au¢p@y3nonnbie peakuuu. YacToTa CTOJIKHOBEHMH MEXAY  HE3apsLDKEHHBIMU
cpepuuecKMMHU YaCcTULIAMH PAaCTBOPEHHOTrO BemecTBa. YpaBHeHne Cmonmyxosckoro. Kunernka
pactBopenust. Jlumutupyromas posab 1upGy3un B XUMHUECKHX peakuusx. YpaBHeHne CTokca-
Oiinmrefina. Kunernka koarymsamum. Jnddysus B peanmpHbIXx pactBopax. duddysus B
OuHapHbIXx cMmecsaX. CTONKHOBEHHE MEXKAYy MOJEKyJaMH pPacTBOPEHHOrO BeIeCTBa U
MOJIEKYJIAMH PaCTBOPUTEIIS.

KunHernka HeKoTOpbIX NPOCTHIX peakuuil. HeoOpaTumble MOHOMOJIEKYJISPHBIE
peakunu. OOpaTUMble MOHOMOJIEKYJSIDHBIE peakuuu. Bpems penakcanuu B OOpaTHMBIX
MOHOMOJIEKYJISIPHBIX ~ peakuusax.  llocnemoBaTenpHble  MOHOMOJIEKYJISIPHBIE — PEaKLUH.
HeoOpatumele OumonekynspHble peakuuu. KuHeTHKa OMBUICHHS CIIOXKHBIX  3(HPOB.
KoHKypeHTHbIE ~ MOHOMOJEKYJSIpHBIE M OuMoOnekyJsipHble — peakuuu.  OOpaTumble
OMMONEKYJISIPHbIE 1 MOHOMOJIEKYJISIpHBbIE peakuuu. HeoOpaTuMble TPUMONIEKYJISPHBIE PEAKIIHH.
OO6patumMble TPUMOJIEKYJSIPHbIE B OMMOJIEKYJIIpHBIE peakuuy. Peakuny nmepeMeHHOro mopsiaka.
Karanutuueckue peakuuu.

Honnbie peaxkuuu. YpaBHeHue bpeHcrenga-breppymMa U €ro 3KCHEpUMEHTAIbHAs
IIpOBEpKa. 3HAauU€HUE COJIbBOJM3a IPU HOHHBIX peakuusx. KauecTBeHHOe omucaHue poau




WOHHBIX Nap NPU MOHHBIX peakuusx. KoandyecTBeHHBIN NOAXO0 K ONMMCAHUIO Y4AaCTHsI MOHHBIX
nmap B MOHHBIX peakuusx. Peakumss mexny mnepcyiabparoM Kaimust U (HeppOLUaHUIOM Kajus.
Kuneruka ypasnenus bpencrena-beeppyma. Ilpumenenune ypasuenus bpencrena-beeppyma k
KMHETHKE HUTpOBaHUs. KHeTHKa MOHHOIO 3aMeLIeHHs B OKTa3 APUUECKUX KOMILIEKCAax.

3amemeHne NpH HACBIIIEHHOM aToMe yrjepoaa. Peakiuy MeTHITalOreHUIOB C
HOIUI-MOHAMH B areToHe. BumsHue pasdaBieHWss B BOAHBIX pacTBOpax. Peakimu
METUJITAJIOTEHUIOB C LUAHUJ-UOHAMU B BOAHOM pactope. Peakuuu MeTHIrajioreHuaoB ¢
pa3IM4YHBIMM MOHAMH B BOAHBIX pPacTBOpax. Peakuuu HOAUCTOro MeTuia ¢ pa3jandHbIMA HOHAMU
B BOJIHOM pacTBOpe. 3HaueHHe COJbBaTaLlu.

Honbl 1 noJisipHble MOJIEKYJBI; 3aMElleHHE B ApOMATH4YeCKOM psiny. Peaxunu B
rOMOJIOTUYECKOM psimy. JlBa MexaHW3Ma peakiuil 3aMmelneHus;; kapOOHUEeBble UOHBL BiwusiHue
MOCTOSIHHOI'O 3apsiia Ha  KHMHETHKY MNPOCTBIX pEakUuid B apoOMAaTHYECKOM psny. Bunusaue
3aMeCTHTENIe Ha OMBUICHHE ali(paTHYeCKHX CIOXKHBIX 3(QUpPOB. Peakuuym Mexay HOHAMHU H
MOJIIPHBIMU MOJIEKYJIaMU B CMEIIaHHbIX pacTBopuTtelsax. ConocraBieHue peakliuii 3aMeleHns B
annpaTHUECKOM U apoMaTHYecKoM psinax. KBaHTOBOMeXaHWYeCKasi TPAKTOBKA BIUSIHHS OPTO, -
MeTa- U Mapa-3aMeCTUTENEH.

MoHnomoJjiekyasipabie peakuuu. PasnokeHue o30Ha. PasznokeHue NATHOKUCU a30Ta B
razoBoii (¢aze u B pactBope. [lpocreiimnee BbIpaKeHHWE [JIsi KOHCTAHTBI CKOPOCTH
MOHOMOJIEKYJIIpHOH peakiu. ConocTaBieHue MOHOMOJIEKYJISIPHBIX PeakUUi B Ta30BOH (asze u
B pactBopax. KuHeTuka peakimii aekapOOKCHIIMPOBaHHUS B pacTBope. PasnoxxeHne HOHA
beHnnanazoHus B Boae. PasnoxkeHne CUIBbHO MONSIPHBIX U CONeoOpasHbIx coenuHenmid. O0mee
CTaTUYECKOE PACCMOTPEHHUE MOHOMOJIEKYJIAPHBIX peakuuil B raszax. MOHOMOJEKYJSPHbIE
peaxLuu, CKOPOCTh KOTOPBIX OINpenessieTCs BpallaTelbHON penakcalyei.

Karanurnueckne peakuuu. Hekotoprie npocteie katanutnieckue peakiun. OOmmii u
cneundpuyecknii katanus. Katanus B pacTBOpe HeTHIPEXXJIOPUCTOro yriepoxaa. PasnoxkeHue
IUAlleTOHOBOTO  CIUPTA, KaTaliu3 TUIPOKCHIA-MOHaMM. JIBa MexaHM3Ma THAPOJIH3a,
KaTAIM3UPUPYEMOrO0 HOHAMH BOAOPOAA. [ MApPONU3 CIOXKHBIX 3(QUPOB B CMELIAHHBIX
pacTBopuUTeIAX. [ OMOTeHHBIN KaTain3 HOHAMH METAJIOB.

Binsinue nasnenus. Peakumu B HeBOAHBIX cpenax. OOvemHBIN 3PPEeKT akTHBALMH U
€ro 3aBUCHUMOCTb OT TeMrepaTypbl. OObeMHbIH 3P PEeKT aKTUBALMH MPH PA3TUYHBIX JaBICHUSIX.
Peaxiun B BogHbIX pacTBopax. MoHHbIe peakiun. Peakiuu Mexay HOHaAMH M IMOJSIPHBIMU
MOJIEKYJIaMU. DHTAJbINS U SHEPTUs aKTUBALIUU.

BoicTppie peakuuu u penakcanMoHHble J¢dexThl. OnpeneneHue CKOPOCTU
HEKOTOPBIX OBICTPBIX pPEAKUUH KJIACCHUECKUMH MeTonamu. HoBble MeTOnbl OIpeneneHus
ckopocTeil ObIcTpbIx peakumii. PemakcarmonHbele Meronbl. KonebarenpHas pemakcanusi B
JKUAKOCTAX. BiusiHue naBneHus Ha BpeMsl penakcauuu. Penakcanus, CBS3aHHas ¢ HapyLIEHUEM
XUMHYECKOro  paBHOBecus. OOparnMble  MOHOMOJEKYJsipHbIe — peakuuu.  OOpaTumast
aucconnanus. JlumepusalMoOHHBIE paBHOBeCHs B pa30aBIeHHBIX pacTBOpax. L3MeHeHue
CTPYKTYpPbl KUAKOCTH. PenakcarioHHble 35¢@dexkTsl u  MemaeHHble peakuuu. KuHeTnka
K0J1e0aTETBHOTO BO30YKICHUS.

Koppeasinus. Cratuctudeckue KOppelsLUHd MeXAYy IapaMeTpaMu pacTBOPUMOCTH.
CraTuctuueckue KOppenslMM, OCHOBaHHbIE Ha pacrpeneineHuu sHepruu. CraTucTHYeCcKue
KOppeJsiuK Uit  OO0pa3oBaHMsI BOJOPOAHBIX CBs3€H, MEXOy KOHCTAHTAMU IHCCOLMALIUN
KOHCTaHTaMu ruaparauuud. HekoTtopele kuHernueckue koppensuuu. Koppemsuus wmexnay
CTaTUCTUYECKUMU U KUHETUYECKUMH MOCTOSIHHBIMU. Y paBHeHue bpeHcrena.

Peakuun  mexay  mOJsIpHBIMM  MoJekyJdamMu.  BuusHue — pactBOopuTens:
SKCIePUMEHTANIbHbIE JaHHble. BiusHue Iu3NEeKTpUYecKOd NPOHULIAEMOCTH PacTBOPUTESL.
OTtxioHeHus1 OT cTporoil OumonekyssipHocTH. IlpenBaputenpHoe OOCYXKIEHHE KHHETHUKU
MEIJICHHBIX peakiuil. Bo3mMoxkHOe OOBSCHEHHE MEIJIEHHOCTH COJIbBOJIMTHYECKHUX PEaKIHi.
[IpenBapurenbHOe OOBSICHEHNE MEIJICHHBIX PEAKIIHH.



6. OBPA3OBATEJIBHBIE TEXHOJIOI'N

IIpn oOCBOGHMM JUCUMIUIMHBI HCIONb3YETCS AaKTHBHBIE M WHTEPAKTHBHBIX (HOPMBI
NPOBEACHUS] 3aHATHUI, TakHe Kak. CEMHHAp B AHMAJOrOBOM PEXHME, AEJOoBas HUrpa, pasdop
KOHKPETHBIX CHTyalUWH. YeNbHbIH BeC 3aHSITHUH, NMPOBOJUMBIX B HHTEPAKTHBHBIX (hopMax,

coctaBisieT 50% ayAUTOPHBIX 3aHSATHH.

7. HEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIHHEYEHUA JJIA
CAMOCTOSITEJIBHOM PABOTHI OBYUAIOIINXCA IO JACIHUILTAHE

7.1. IlepeveHb-y4eOHO-METOAMUECKOTo 00ecieueHHs il O0YYar0IUXCs [0 JUCITUIUIHHE!

1. Ommanysns H.H., Kaope I.I'. Kypc xumunueckoii kunetuku. M.: Bricinas mkomna. 2004.
Ousznyeckas xumus. [lox pen. Kpacuosa K.C. T.2 M.: Briciias mkona. 2008.
3. Jlabosun JI., Apenc JIx. 3amauu no ¢puznydeckoit Xxumu ¢ pemenusmu. M.: Mup. 2010.

JlekunoHHBIE 3aHATUS TPOBOAATCA 1 pa3 B Henmemro B oObeMe 2 4acoB M 2 4acoB
MPaKTUYECKUX 3aHATHH B 3 cemecTpe. Ilocine OKOHYaHUA W3y4EHUS KAXKIOH TEMBbI

MAarvuCTpaHThl MPOXOAAT TECTUPOBAHUEC, BBITIOJIHAKOT KOHTPOJIbHBIC pa6OTbI.

7.2. YkazaHus st 00y4aromuxcsi M0 OCBOSHUIO AUCIUILTUHBI

Ta6auna 7.1.
CoaepxaHue caMOCTOSAITEJIbHOM PadoThI 00y4YaIOINXCSI
Voo Temb1/60npocsl, 6uIHOCUMbIE HA caMocmosimensroe  [Kon-60 Dopmel
n/n usyyenue acos pabomeut
L Beenenne. OCHOBBI XUMHYECKON TEPMOAMHAMUKH. cobecenosanue
11
2. |OcHoBBI xUMH4ecKoi kuHeTUKH. g Ppy3noHHbIE pe- cobecenoBaHue
AKLINH. 14
3. [KuHeTHka HEKOTOPBIX MPOCTBIX PEAKLIHIA. cobecesioBaHme
16
4.
3amerieHre Py HACHIIEHHOM YIJIEPOIHOM aTOME. cobecepoBaHue
10




5 |Houubie peakiun. VIOHbI U MONAPHBIE MOJEKYJTbI. cobecenosanue
16
6.  MonomonexymsipHbIe peakiuu. KaTamurudeckue peakium. cobecepgoBaHue
Bnusinue nasieHus. 14
7. |BBICTpBIE PEAKINM U PENAKCATUOHHBIE 3(DEKTHL. cobecenoBaHue
Kopemsus. 10
8. PeakLuy MeKTy TIONSPHBIMH MOJIEKYJIAMH. cobecenosanue
10
8. OIEHOYHBIE CPEACTBA JIJiAA TEKYHIEI'O KOHTPOJIA
YCIIEBAEMOCTHU U TPOMEXYTOYHOU ATTECTAIIN
Ilpumepnsie sonpocel 0.1 cobecedosanus
Bapuaum 1
1. Uro moHUMAIOT MO TEPMUHOM “‘CKOPOCTh peaKkLuu’ !
2. UYro Takoe kuHeTHYeCKOe ypaBHeHUe? Kakoli BUJ MMeeT KMHETUYEeCKOe YpaBHEeHUe AJis
sJeMeHTapHOH peakuu? JIjst CIIOKHOM peakin?
3. Uto Takoe MOPSIOK peakiuy Mo JaHHOMY BemecTBy? Uro Takoe obumuii mopsiiok?
4. KakoB (pusndeckuii CMbIC]I KOHCTaHTBI CKOpocTH? KakoBa pa3MepHOCTb KOHCTAHThI
ckopoctu?
5. Hanumure CTEXMOMETPUYECKOE YpaBHEHHE U MEXaHHU3M peakLUu PpasJIooKeHUs

MEePOKCHUIA BOAOPOAA B MPUCYTCTBUU AUXPOMATTA KaJIUS. .

6. CdopmynupyiiTe TPUHIMI KBa3UPABHOBECHS W BBIBEIUTE KUHETHYECKOE YpPaBHEHUE
npouecca B nuddepeHnuanbHoi Gopme.

7. Kak 00pabaThiBAalOTCA HKCIEPUMEHTANbHBIC HaHHBIE MO PA3JIOKEHUIO MEPOKCUAA
BOonopoaa AuddepeHIHaTbHBIM METOIOM?

8. BrIBenuTe KuHeTHYECKOE YpaBHEHUE paznokennss H2O2 B uHTerpagpHOi dopme. Kak

00pabaThIBAFOTCS SKCTIEPUMEHTAIbHBIE TAHHBIE NHTETPATBHBIM METOIOM?

9. Hamumure >3KCNEPUMEHTANBHYIO YCTaHOBKY uisi pasnokeHuss H20z. Ilouemy sta
YCTAaHOBKA HA3BIBAECTCS] YCTAHOBKOM MOCTOSTHHOTO JaBJICHUS?

10. Kak mpoBepUTh repMETHYHOCTb YCTAHOBKU?

11. Kak paccuutaTh KOHIIEHTPAIMIO IMEPEKHUCH BOJOPONA B PEAKTOpe, 3Hash O0BEeM
BBIZICJTUBIIIETOCS KUCIOpoa?

12. BausiHue TeMnepaTypbl Ha CKOPOCTb peakLuu. BoiBoz ypaBHeHUs1 AppeHuyca.

13. DHeprus akTuBauu. Pacuer sHeprumn aKkTUBAIUH.

14. KakoB ¢u3u4ecKuil CMBICT SHEPTUU aKTUBALIUN?

15. Tlouemy MOAMpPOBAHME ALETOHA SIBJSAETCS ABTOKATAJIMTUYECKON peakUHedl U rae Npu
BBIBO/IE KMHETHYECKOTO YPABHEHUS 3TO UCIIOJIb3YETCs?

Bapuanm 2

1. [laitTe onpeneneHue CKOPOCTU FTOMOT€HHON PEaKLIMU U T€TEPOT€HHOMN.



2. Urto Takoe KUHETHYEeCKOe ypaBHEHHE?
. KakoB ¢m3uueckuii CMbICT KOHCTAHTBI CKOPOCTH PEAKIIUH?
4. Yro Takoe YaCTHBIN MOPSIIOK PEAKINH 110 TAHHOMY KOMITOHEeHTY? UTo Takoe oOmmuii
MOPSIIOK?
5. Tlodemy peakuust HOZUPOBAHUS ALETOHA SIBJISIETCS peakuuei Broporo nopsinka? Kakos
MEXaHU3M peakLuy B KUCIION cpene?
6. KakoBa pa3sMepHOCTb KOHCTAHTbI CKOPOCTH PEaKLUU BTOPOro nopsiaxa?
7. 3anumure KUHETUYECKOE YpPaBHEHHE HOMUPOBAHHS aneToHa B Iu(depeHIrnanbHON
dhopwme.
8. Brlienure nHTErpaNbHY0 (OPMY KMHETHUECKOTO YPAaBHEHHS HOIUPOBAHMSL.
9. Kak rpaduueckun onpenenuTb KOHCTAHTY CKOPOCTH HOAUPOBAHUS?
10. Kak paccunTtaTh HauaJbHYO KOHLIEHTPALMIO alleTOHA, KaTaau3aropa, oaa?
11. JInst yero mpu TUTPOBAHUM HOMa THOCYJIH(PATOM HATPHs B KOJOOYKY AJIST THUTPOBAHUS
BHocuTcs pactBop NaHCO3?
12. Kakoii MeToq KOHTPOJISl 32 CKOPOCTBIO PEAKITMH HOAUPOBAHUS MOXKET OBITh MPEIJIOKEH?
13. Kaxk onpenensercst 3Heprusi akTUBALUU U3 SKCIIEPUMEHTANIbHBIX JaHHbBIX?
14. B xakux equHULIAX U3MEPSIETCS] YHEPTUSI AKTUBALIN?
15. ITouemy, THTPY# Hiox THOCYIb(HATOM, MOXKHO JI€IaTh BBIBOA O KOJMYECTBE BCTYITHUBIIETO
B PEaKLUIO alleToHa?

(9%

Ilpumeput 3a0anuit KonmpoibHbIX padbom
Bapuaum 1

1. OcHOBHbIE TOHATHUS XMUMHYECKOHW KHHETHUKU. [IpOCThIe 3J€MEHTapHbBIE M CIOXKHBIC
peaKkmuu.
Mexanusm peakunu. CKOpocTh peakLi. 3aKOH JeHCTBUS MacC — OCHOBHOM MOCTyJ1atT
XUMHUYECKON KMHETUKU. MONEKYIIPHOCTb PEAKITHH.
2. @opmanbhas kuHeTuka. [lopsnok peakunu. KuHetnka HEOOpaTUMBIX peakLUi HYJEBOTO
U MepBOro mopsiaka (mpsimasi u odpaTHasi 3a1a4a).
3. Kunernka HeoOpaTHMBIX peakLUil BTOPOTO U TPETHETo mopsiaka (mpsiMast 1 ooparHast
3a7a4a).
4. WHTerpanbHbIi METOA ONpEAeICHUs OPsiAKa peakunu U ero Mmoaudukanmu. CpaBHUTE
¢ nuddepeHIuaIbHbIM METOIOM.
5. JuddepeHunanpHplii METOA OIpENeNeHUs] NOPsiAKa PEeakluHd, ero MOAH(HKALNM.
CpaBHHTE C UHTErpaJIbHBIM METOAOM.

Bapuanm 2

KuHeTrka 0OpaTUMBIX peakiiyii epBOro nopsiaka (mpsmasi ¥ o0paTHas 3a7aya).
OOGpatumble peakLiu BTOPOTo Mopsiaka (mpsimMast 1 o0paTHast 3a1a4a).
3. Kunernka napauienbHbIX peakuuil mepBoro nopsiaka. OTHOCUTENbHAS PEAKIIHOHHOCTIO-
COOHOCT®.
4. KunHeTnka nocienoBaTeNbHbIX PeaKLHi NepBoro nopsaka. MccneagoBanue KHHETUYECKUX
YPaBHEHUN MOCAEA0BATEIbHBIX PEAKIIU.
. Ilepuon nonynpespalieHus U ONpeneeHHe NOPSAKA PEAKLIUU C €r0 MOMOILBIO.

N =
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Bapuanum 3

1. ITpuHuun kBaszupaBHoBecus. [IoHATHE TUMUTHUPYIOLIEN CTAJUHU U €TI0 UCTOJb30BAHUE IJIS
BbIBOJIa KHHETHYECKOIO YPAaBHEHUS.
2. IlpuHuun KBa3UCTALMOHAPHOCTH KOHLEHTPALMU MOPOMEXYTOUHOTO NPOAYKTA U €ro
WCTIOJIb30BAHUE JJIS1 BBIBOJIA KHHETUYECKOTO YPABHEHUSI.



3. Kunernka HEOOpaTUMBIX peaklHidi N-0ro mopsiaka (Ciydaii, KOraa BCE peareHThl B3SIThI B
ONIMHAKOBBIX KOHIIEHTPAITHUSIX).

4. 3aBUCHMOCTb CKOPOCTH pEaKLUU OT TeMIepaTrypbl. TepMOAMHAMUYECKUN BBIBOJ
ypaBHEHUss AppeHuyca. DHEPrusi aKTHBALUMHM 3JIEMEHTAPHON XUMHUYECKON peakuuu u ee
CTATUCTUYECKUI CMBICIL.

5. Ypasuenue Appenuyca B qudpepeHIHanbHON 1 HHTErpaibHON (popme. DMIupruieckoe

OTpeseNeHHe SHEPTUU aKTHBALIUU.

Bapuanum 4

1. Teopus akTuBHBIX coynapenuii. Ceuenue coynapenuit. @aktop coyngapenus. ['unoresa
AppeHnuyca.

2. DHepreTudeckas CxeMa OBOWHOTO coyaapeHus. BeposSTHOCTH akTHBHOTO cCOyma peHHs.
®opmyna Tpayrua-Jlsrouca.

3. HopmaseHbie, OBICTpPBIE U MEAJIEHHBIE PEaKIIMH B TEOPUH aKTHUBHBIX COYAApEHHH.

4. Mennennsie peakunu B Teopun TAC, crepudeckuii paktop.

5. DBbICTpBIe peakiu TeOpHH aKTUBHBIX COyHApEHHH. YUST HEeCKOJBKUX CTereHed CBOOOIBI
pu coynapenusx. @opmyna XvHIIEIbBYAA.

Kpumepuu ouyenku omeema cmyoenma npu 6s1n0/IHEHUU KORMPOIbHOU Padonbl

Ouenka TpebGoBaHus Kk 3HAHUSIM
OTJINYHO MPUBENCHbI TIOJHBIE TPABHJIbHBIE PEIICHHs, OTBEThI I'PAMOTHO
apTyMEHTHPOBAHbI
XOpOLIO JOTYLIeHbl HE3HAYUTEbHBIE IOTPEIIHOCTH TMPH OTBETaX Ha
BOIPOCHL, apryMeHTalusi Obljia He IOJTHON
yIIOBJIETBOPHUTEIIb B OTBETaX HAa HEKOTOPBIE BOIPOCHI AOMYILIEHBbI IpyOble OMNOKH,
HO 4acTh BBIBOJOB HE AapryMEHTHPOBaHa WJIM AapryMEHTHPOBaHA
HETPaBUJIbHO
HEYJIOBJIETBOPUTE orBetbl Ha 50 u Gonee % BONMPOCOB OMUOOYHBI, OOIBITUHCTBO
JBHO BBIBOJIOB HE ApPT'YMEHTHPOBAHBI WJIH APTYMEHTHPOBAHBI HEMPABUIILHO

Ilpumepnsie mecmoguie 3a0anus
1. B HekoTopo# peakuuu TeMneparypHbii kod(duimeHt paseH 2. [Ipu moBwiueHun
temreparypsl oT 0 10 50 °C ckopOCTb 3TOH peakLuu YBEIUUUTCS B YUCIIO pas:
a)4; 0) 16; B) 32; 1) 64.

2. ITpu MOBBIIIEHUH IABJICHUS B 5 pa3 CKOPOCTh PeaKLUu 0Opa3oBaHMs HOJOBOAOPOAA U3
IPOCTBIX BEIIECTB BO3PACTET B YHUCJIO Pas:

a)5; 0) 10; B) 25; 1) 125.

3. Peaxuus npu temneparype 20 °C mporekaer 3a 6 muH 45 c. IIpu temneparype 60 °C
(xoadppunment Bant-I'opda nns manHON peakuuu paBeH 3) 3Ta Ke pPeakUusl 3aKOHUUTCS
yepes (B C):

a) 5; 0) 15; B) 20; 1) 25.




4. Peaxuus npu temneparype 30 °C nporekaer 3a 2 MuH 40 c, a npu temnepatype 70 °C
3Ta ke peakus nporekaer 3a 10 ¢. TemnepaTypHbiii K03()(HUIIUEHT TAHHOW PEAKLIUN PABEH:

a) 1,5;6) 2; B) 2,5, 1) 3.

5. I3 mepedncieHHBIX peakuuil BeIOpaTh Ty, KOTOpas MPOTEKAeT € MaKCHMAaJbHOU
CKOPOCTBIO.

a) OOpasoBanue xjopunma cepebpa w3 HuUTpaTa cepedpa W XJopuaa HATPUs B
pacTBope;

0) OKUCJIEHHEe 3TaHOJIa B OPraHU3Me YeJIOBEKa,

B) OpO’KeHUE TIIFOKO3HI,

I') KOPPO3HsI JKeje3a BO BIAKHOM BO3IyXeE.

6. Ha cmemenue paBHOBecHs1 B X0/e peaKLH BOCCTAHOBJeHHs okcuaa xkeseza(Ill)
BOAOPOJIOM OKA3bIBAET BJHSIHUE:

a) I3MEHEHHE JaBJICHUS,

0) BBEIEHUE KaTaIN3aTOPA;

B) yaasieHue u3 cepbl peakuuu 0Opa3yrIINXCs MPOAYKTOB,
') U3MEHEHUE TeMIIePaTyPhl.

7. KaTanus MoxKeT ObITh:

a) OKUCIIUTENIbHO-BOCCTAHOBUTEINIbHBIM,;
0) OHOJIOTHYECKUM,

B) TOMOT€HHBIM,

I') TETEPOTeHHBIM.

8. Uuruéuropom Ha3bIBAIOT:

a) OMOJIOTNYECKH KaTaJIu3aTop;

0) OTpULIATENIbHBIN KaTaTU3aTOP;
B) MOJIOXKHUTEJIbHBIH KaTaJIN3aTOop;
I') COBCEM HE KaTaJln3aTop.

9. I KAaKOH M3 MEPEeYHCJEHHBIX PEAKUHH JaBJICHHE He BJHsIeT Ha CMelleHHe
paBHoBecHusi?

a) OOpa3oBaHKe BOABI U3 MPOCTHIX BEIIECTB;

0) oOpa3oBaHNe aMMHaKa U3 MPOCTHIX BELIECTBR;

B) 0Opa3oBaHUe METaHA U3 MPOCTHIX BEIIECTB,;

r) oOpazoBaHHe OPOMOBOOPOA U3 MPOCTHIX BEIIECTB.

10. /IBe peakuuu NpPOTEKAIOT ¢ OAMHAKOBOH ckopocThio npu 30 °C, ko3 ppunueHTHI
Bant-T'odda ans 3tux peakumii 3 u S coorBercTBeHHO. OTHOIIEHHE CKOPOCTEH 3THX
peakumii, nporexaromux npu 60 °C, paBHo:

a) 5,0; 6) 4,63 B) 1,67; 1) 0,22.

Kpumepuu OUECHKU omeemd cmyoeuma npU 6bINO/IHEHUU MECMO6BIX 3a0anuii

Ouenka TpeGoBaHnus K 3HAHUSIM

OneHka «OTJIMYHOY» BBICTABISETCS CTYIEHTY, €CJIH OH IIIyOOKO |
OTJINYHO MPOYHO  OCBOWJI  NPOrPaMMHBIM  MaTepuas,  HCUYEPHBIBAIOLIEL,




MOCJIEOBATENBHO, Y€TKO M JIOTUYECKH CTPOMHO €r0 M3J1araeT, yMeeT
TECHO YBS3BIBATH TEOPHIO C MPAKTHKOH, CBOOOIHO CIPABISETCA C
3a7a4aMy, BONPOCAMU W JPYTMMH BUAAMU TNPUMEHEHUs 3HAHUM,
IIPpUYEeM HE 3aTPYyJIHSETCS C OTBETOM NPHU BHIOM3MECHEHUM 3aAaHUM,
IPaBUJIBHO OOOCHOBBIBAET NPUHSITOE PEIICHHUE.

XOpOLIO

OneHka «XOpOLIO» BBICTABIAETCA CTYAEHTY, €CIU OH TBEpAO
3HaeT MaTepual, FPaMOTHO U MO CYLIECTBY U3JIaraeT e€ro, He JOMycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BONPOC, IPABUIBHO
NPUMEHsIET TEOPETUYECKUE MOJOKEHUS NPU PELIeHUU NMPAKTUYECKUX
BOIPOCOB | 33714, BJIaAeeT HEOOXOIUMBIMU HABBIKAMH U TIPUEMaMH HUX
BBITMIOJHEHUSI.

YAOBJICTBOPUTCIIb
HO

OLIeHKa ((y,[[OB.]'IeTBOpI/ITeJ'IbHO» BBICTABJIACTCA CTy,[[eHTy, cCcm
OH MMEEeT 3HaHHUs TOJbKO OCHOBHOTO XapakTepa, HO HE YCBOWJ €ro
ferajel, IOMyCKaeT HETOYHOCTH, HENOCTAaTOYHO  IPaBHIIbHBIE
(bOpPMyJIMPOBKH, HApPyIIEHHS JIOTHYECKOH MMOCIEIOBATEbHOCTH B
N3JI0KCHUU HpOFpaMMHOFO MaTepI/IaJ'Ia, HUCIIBITHIBACT 3any,[[HeHI/I$I HpI/I
000CHOBAHMH OTBETA.

HEYOOBJICTBOPUTE
JIBHO

OueHka «HEYNOBJIETBOPUTEIBHO» BBICTABIISIETCS  CTYACHTY,
KOTOPBI HE 3HAET 3HAYMTEJIbHON YacTH MPOrpaMMHOIO mMarepuala,
JOIMYCKAeT CYIIECTBEHHBIE OITMOKY, MMEET 3aTPYIHEHHUS MPU OTBETE HA
BOMPOCHl W OOOCHOBaHWMM OTBeTOB. Kak mpaBujo, OLeHKa
«HEyAOBJIETBOPUTEIBbHO» CTAaBUTCS CTYJIE€HTaM, KOTOpPbIE HE MOTYT
NPOAOKUTL  OOydeHre Oe3  JOMOJNIHUTENBHBIX  3aHSATUH  TO
COOTBETCTBYIOIIEH JUCITUTLINHE,
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Ilpumepnaa memamuxa Kypcossix pabom

MonexynsapHO-KMHETHIECKasi TEOPUS.

DJeMeHTbl KUHETHYECKONH TEOPUH ra3oB

OcHOBHbIE MOJIOKEHUS] MOJIEKYIIPHO-KMHETHYECKOM TeOpUH.
Kunetuka peakuuii B pacTBopax.

OcHOBHBIE POPMYIIBI MOJEKYIIPHO-KHHETHYECKON TEOPHH.
Kunetnka u MexaHu3M peakLUuil B SJEKTPUUECKUX pa3psaaax.
Kunerndeckas u noTeHUMAaIbHAS SHEPTHUS.

KuHeTnka nenHelx peakuui.

9. Teopus akTHUBUPOBAHHOI'O KOMIIJIEKCA.

10. IlpumMeHeHne OCHOBHOIO 3aKOHA KUHETUKH K MTPOCTBIM OJJHOCTOPOHHUM PEaKLIUSIM.

11. Kunernka GpOTOXMMHYECKIX PEAKLUi B ra3ax.

12. DnemeHTapHas TeOpUsl AKTUBHBIX CTOJIKHOBEHUI.

Kpumepuu oyenku Kypcoeoit pabomsi

Ouenka

Kpumepuu oyenku

Or1anuno

paboTa BBINOJIHEHA B COOTBETCTBUU C YTBEPKIECHHBIM IIJIAHOM,
MOJTHOCTBIO ~ PACKPBITO  CONEPKaHHE  KaKAOro  BOIPOCA,
MarucTPaHTOM chopMyTUPOBAHBI COOCTBEHHbBIE
apryMEHTHPOBaHHBIE BBIBOABI MO Teme padorel. Odopmierne




padoThl COOTBETCTBYET TpeAbsABIsieMbIM TpeboBaHmsM. [lpu
3amuTe paboThl CTYAEHT CBOOOAHO BJaJEeT MaTepHaioM U
OTBEYaeT Ha BOMPOCHL.

Xopomo paboTa BBINOJIHEHA B COOTBETCTBUU C YTBEPKIECHHBIM IIJIAHOM,
MOJTHOCTBEIO ~ PAaCKPBITO  COAEPKaHHE  KAXKAOr0  BOMPOCA.
Hesnaunrenpable 3ameyanus Kk opopmiieHuro padotsl. [Ipu 3ammure
paboThl MAaruCTPaHT BJAJEEeT MaTEPUANIOM, HO OTBEYAeT HE HA BCE
BOIIPOCHI.

YnoBaeTBOPHTEIbHO paboTa BBINOJHEHA B COOTBETCTBHU C YTBEPIKACHHBIM ILIAHOM,
HO He TMOJIHOCTBIO PACKPBITO COAEp)KaHHe KakJOro BOIpPOCa.
MaructpantoM He chenaHbl COOCTBEHHbIE BBIBOABI IO TEMe
padotel. I'pyObie HenocTaTku B opopmuernn pabotsl. [1pu 3amuTe
paboThI CTyIEHT ¢1a00 BIaJeeT MaTEpPHaiOM, OTBEYAaeT HEe Ha BCE
BOITPOCHL.

HeynoBieTBopuTe/bHO paboTa BBIMOJIHEHA HE B COOTBETCTBHH C YTBEP)KIACHHBIM
IUIAHOM, HE  PAcKpbITO  COAEpkKaHWe KaKAOro  BOIpPOCA.
MaructpaHToM He CHeNaHbl BBIBOABI MO TeMe paboThl. [ 'pyOblie
HemoctaTku B odopmiieHun paborel.  [lpm  3amurte paboThI
MarucTpPaHT He BJIAJEET MaTePHaJOM, HE OTBEYAET Ha BOIPOCHI.

Ilpumepnsie KOHMPOIbHBIE BONPOCHL K IKIAMEHY

1). Benenue B KHHETUKY.

2). Crexuometpusi. MonekyIsipHOCTb. MOHOMOJIEKYIISIPHBIE PEaKIUH.
3) .bumonekynsapHbie peakuun. TpUMONIEKYISIpHBIC PEAKLIUH.

4). OmpeneneHne MEXaHU3MOB PEAKIIHH.

5). DnemMeHTapHBIE KUHETHUYECKHE 3aKOHbl. KMHeTHYeCcKkoe ypaBHEHHE.
6). Ilopsnok peakunu. KoHcTaHTa CKOPOCTH.

7). OmnpeneneHre NOpsiika PEakMU M KOHCTAHTBI CKOPOCTH.

8). MHTerpanbHOE KHHETHUECKOE YPABHEHHE TIEPBOTO MOPSIIKA.

9). OmnpeneneHre KOHCTAHTBI CKOPOCTH PEAKIIMH MEPBOTO MOPSIIKA.
10). HTErpanbHble KHHETHUECKHE YPABHEHHS BTOPOTO MOPSIIKA.

11). Peaxmusi ¢ yuacTem JIByX peareHTOB.

12). Peaxnusi, B KOTOPOH y4acTBYET ONMH PEAreHT, WM PEaKLUs MEXKIY IBYMs pearcHTaMH,
HaYaJbHbIE KOHLIEHTPALIUH KOTOPBIX PABHBL

13). OmpenesneHrie KOHCTAHT CKOPOCTEN peaKIIfii BTOPOTO MOPSIAKA.

14). WHTerpanbHble KUHETHYECKHE YPABHEHHSI TPeThero nopsaaka. OOpaTuMble peaxiim.
15). DxcnepuMeHTaIbHBIE METOABI ONIPENENICHUsS] CKOPOCTEH PeaKIuii.

16). duddepenuanpHpie MeTonbl. MeTox Ha4aIbHONH CKOPOCTH.

17). Wnrerpanbubie MeToasl. Meroa npob. HenpepsIiBHBIE METOBI.

18). Peaxnuu B ra3oBoii daze.

19). 3aBUCHUMOCTH CKOpPOCTH PEaKLHH OT TEMIIEpPaTypbl. YpaBHEHHE AppeHHyca. DHEpPTrHs
axkTuBauuu. OnpeaeneHue SHEPrUU aKTUBALIMU. AKTHBUPOBAHHbIN KOMILIEKC.




20). Teopun ckopocreln peaxkuuil. Teopus cronkHosenuil. HepocraTounocTs Teopuu
CTOJIKHOBEHUM.

21). Teopust aOCONFOTHBIX CKOPOCTEH.

22). TepmoguHamMudeckast HOpMyJTUPOBKA KHHETUIECKOTO YPABHEHHUS. DHTPOITNS aKTHBALIUH.
23). Teopun MmoHOMOJNIEKYJIsIpHBIX peakuuii. Teopus Jlunnemana. Teopus ['uHmensyna.

24). Teopuu PPK (Paiica, Pamcnieprepa, Kaccens) u Cneiitepa.

25). Ilponeccel ¢ y4acTHeM aTOMOB M CBOOONIHBIX PaHKaJIOB.

26). Tunsl cnoxHbIX peakuid. HelenHple mpoueccsl.

27). Hepa3BeTBieHHBIC LEMHBIE MPOLECCH. Pa3BETBIEHHBIE LIEMHBIE IPOLIECCHI.
CranuonapHoe npudmmkenue. Peakius Bonopona ¢ Gpomom.

28). Mexanusmsbl Paiica-I'epudenpna. JxcnepumenTts! 11aHeTa cO CBHHLIOBBIM 3€PKAJIOM.
TepMuyeckoe pa3aoKeHUE aleTalbIeruaa.

29). DHeprus akTUBALMH. ATUTHBHAS OTMMEPH3ALIHSL.

30). Peakumu ayTtookcuiieHHss B Ta3oBod (ase. Peakumm BOmOpoma C KHCIOPOIOM.
KuHetnka pa3BeTBICHHBIX LIEMHBIX PEAKLIUMI.

31). Peakiun B pactBopax. CpaBHEHHE peakifil B ra30BOil (haze U B pacTBOpax.

32). Teopust mepexOAHOrO COCTOSHUS A *KUAKO(A3HBIX peakiuil. Peakiun ¢ yuacruem
noHoB. IIpupona nonos u pacteopurens. Monnas cuina pactsopa.

33). BriusiHue naBieHus: Ha CKOPOCTh PEaKIInid.
34). Karanutnueckue peakun. I OMOreHHbIH KaTaius.

35). Peakuuu B razosoii ¢ase. KuciaorHo-ocHOBHOH Katanm3. Crieruduyaeckuii KHCIOTHO-
OCHOBHOH katanm3. OOImuii KHCIOTHO-OCHOBHOHN KaTaJu3.

36). Karanuruueckwuii 3akoH bpéHctepa. I'eTeporeHHbIN KaTamus.

37). MexaHu3MBbI peaklMii Ha TPaHULIE pa3zaena ra3-TBepaoe teno. Mzorepma amcopOuum
Jlenrmropa. @epMeHTATUBHBIN KaTaIN3.

38). @oToxuMHuYeCcKHe peakny. 3aKOHbI (POTOXUMHH.
39). Ilpoueccer BO30y:kaeHMst MOseKyJ1. Jluccormanus.

40). JlesakTuBauuss W XHMUYECKas peaknHs. BHYTPUMOJNEKYISPHBbIE TNPEBPaIIeHUs
SHEPIruu.

41). doromuTudeckue peakuuu. PasnokeHue HWomucTOro Bomopoda. Jumepusarus
aHTpaLeHa.

42). ®OTOCEHCHOMITM3UPOBAHHBIC PEAKLIUH.

43). DxkcriepuMeHTaNIbHbIE MeTONbL. MICTOUHNKM cBeTa. XMMHUYECKHE aKTHHOMETPBL.
44). BpICTpbIE peaKkHH.

45). CtpyeBbie MeToabl. Peakiinu ra3oB B MPOTOYHBIX TPyOax.

46). ITpoTo4HbIE peaKkTOPHI U PeaKUU B )KUAKON (aze.

47). OrpaHu4eHHst CTPYEBBIX METOIOB.

48). ITnamena. PaspeskeHHble miamMena. [ opsiaue miamena.

49). UmnynbCHBIHA (HOTONN3 U paaroNIn3. MeTonbl MAarHUTHOTO PE30HAHCA.

50). Y napHeie TpyObpl. MoneKyIsspHbIE MyYKH. PeakcalimoHHbIE METO/IBL.
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. IlonHOoTa WU3NIOKEHUS

TEOPETUYECKOTO
MaTepHana,

. IlonHoTa u

MIPaBUJIHOCTD
peleHus
MIPaKTHYECKOTrO
3a/1aHus;

. IIpaBunbHOCTD W/WIH

apryMEeHTHPOBAHHOCT
b U3JI0KEHHS
(TocIenoBaTeIbHOCTD
IeUCTBUR);

. CaMOCTOSTENLHOCTE

OTBETA;

. Kynbrypa peuy,

U T.AO.

JlaH  TIOJIHBIM, B
JIOTHYECKON MOCJIEIOBATEILHOCTH
Pa3BEpPHYTHII OTBET Ha IOCTABJICHHBIN
BOIPOC, TA€ OH MPOAEMOHCTPHPOBAI 3HAHUS
npeaMera B TOJHOM oObeMe yueOHOU
POTPaMMBlI, IOCTaTOYHO riyOoKo
OCMBICTIBAE€T  JHUCLUILUIMHY,  CaMOCTOSI-
TEIbHO, W WCYEPIBIBAIOLIE OTBEYAECT Ha
IOTOSHUTENbHBIE ~ BOMPOCHI,  MPUBOIUT
COOCTBEHHBIE NMPHUMEPBI MO MpodieMaTHKe
MOCTaBJIEHHOT'O BOIIPOCA, permt
NPEIJIOKEHHBIE MTPAKTHYECKHE 3aaHus 0e3
ONOOK.

Marucrpantom

MaructpaHTOM JaH pa3BEPHYTHINA OTBET
Ha TIOCTABJICHHBIA BOMPOC, I7I€ MAarucCTPaHT
JEMOHCTPUPYET 3HAHUS, TPHUOOPETEHHBIC HA
JIEKLIMOHHBIX U CEMHHAPCKUX 3aHSITHSIX, a
TaKX€ TOJYUYE€HHbIE TIOCPEACTBOM H3yUCHHUSI
00s13aTeNbHBIX  YUeOHBIX MaTepPHalioB IO
KypCy, aeT apryMEHTUPOBAHHBIE OTBETHI,
MPUBOAUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CcBOOOOHOE  BJAJ€HHE  MOHOJIOTUYECKOM
PEYbI0, JIOTHYHOCTh M TOCJEI0BATEIbHOCTD
orBeTa. OIHAKO IOMyCKAETCs HETOYHOCTDH B
oTBeTe. Pemmn mnpemioKeHHbIE TMPAKTU-
YeCcKUe 3aIaHus c HEOOJIBIIUMH
HETOYHOCTSIMHU.

Maructpantom Ia”H OTBET,
CBUAETEJbCTBYIOIUI B OCHOBHOM O 3HAHUU
MPOLIECCOB H3y4aeMoi TUCLIUTLIINHBL,
OTJIMYAIOIIHUNACSA HEJOCTATOYHOH IiryOnHON
U TIOJIHOTOH pacKpbITUS TEMBbI, 3HAHUEM
OCHOBHBIX ~ BONPOCOB  TEOpUH,  ciabo
cOpMHPOBAHHBIMHA  HAaBBIKAMH  aHAJN3a
SIBIGHUH,  IPOLECCOB,  HEAOCTATOYHBIM
yMEHHEM  JaBaTb  apryMEHTHUPOBAHHbBIE
OTBETHI u MPUBOIUTH MIPUMEPHI,
HEOCTAaTOYHO  CBOOOJHBIM  BJIaJ€HHEM
MOHOJIOTHYECKOH peublo, JIOTMYHOCTBIO U
MOCJIEA0BATEIbHOCTBIO OTBeTA.
JlomyckaeTcsi  HECKOJbKO ~ OMMOOK B
COZIepKaHUU OTBeTa u peleHun
MPAKTUYECKUX 3aJaHU.

MaructpaHToM OaH OTBET, KOTOPBIH
CONEPKUT PN CEPbE3HBIX HETOYHOCTEH,




(YpoBeHb He OOHApPYKUBAIOIIUK HE3HAHHE IPOLECCOB
copMupoBaH) n3ydaeMoi IIpeaIMEeTHOM oOmacTu,
OTJIMYAIOIIUNACS HETJTyOOKUM PpacKpbITHEM
TEMbl, HE3HAHHEM OCHOBHBIX BOIPOCOB
TEOpUH, HECHOPMHUPOBAHHBIMHI HABBIKAMHU
aHanu3a SIBJIEHMMH, IMPOLIECCOB, HEYMEHUEM
7aBaTb  ApryMEHTHPOBAHHbIE  OTBETHI,
cnabbIM  BIIQACHHEM  MOHOJOTHYECKOU
peubro,  OTCYTCTBHEM  JIOTHYHOCTH H|
MOCJIEA0BATEILHOCTH. Brisonbl
NOBEPXHOCTHBL.  PellleHne mpakTHYeCKUX
337aHUI HE BBINOJHEHO. T.€ MarucTpanT He
CHOCOOEH OTBETUTH Ha BOIPOCH! JaXke MPHU
TOTMOMHUTENBHBIX ~ HABOIAIIMX  BOMPOCAX
npernoaaBaTels.

9. YY4EBHO-METOJANYECKOE I THOOPMAIINOHHOE
OBECHIEYEHUME JNCHUIIJINHBI

9.1. YueOHasi inTeparypa

a) OCHOBHAf:

1. Owmmanyane HH., Knope II'. Kypc xumudeckoit kunetuku. M.: Beicias mxona. 2004,
Ousznyeckas xumus. [lox pen. Kpacuosa K.C. T.2 M.: Briciias mkona. 2008.

4. Kopompkos JI.B. Teopernueckass xumus: OOI(UE TNPUHIUMNBI W KOHIEMIIHH.
kagemkHura, 2007.

5. Tepacumos A.U. u ap. Kypc pusmueckoii xumuu: B 21. M.: Xumus, 1970.
6. Epemun E.H. OcHOBBI xuMHueCcKO# KMHETHKH: YueOHoe nocobue. M.: Bricmast mkona,
2006, 374c.

7. Owmmanysap HM., Kuoppe A.I'. Kypc xummueckoit kunernku: M.: Bricmas mkona,
1984, 463c.

8. bencon C. OcHoBbl xuMu4eckoil kuneTuku. M.: Mup, 1964.

9. TI'.OBepu. OcHOBBI KNHETUKH U MEXaHU3Mbl XUMHUYECKUX peakuuil. — M.:Mup, 1978.

10. Konnun E. beictpsle peakuuu B pactsope. — M.Mup, 1966.

2
3. Jlabosun JI., Apenc JIx. 3amaun no ¢pusndeckoit xumun ¢ pemenusimu. M.: Mup. 2010.
A

M

0) TOMOJIHUTEILHAS:

1. Haamsnbce @., Onbeptu P. duznueckas xumust. M.: Mup, 2008.

2. Kypc ¢usnueckoit xumuu. T.1u T 1L Tlox pen. .. I'epacumona. M.: Xumus, 1973.

3. Ilpaxtukym mo ¢usudeckoit xumun noj penakuneid bynanosa B.B. u Bopobsesa H K. M.:
Xumwsi, 1986.

9.2. UnTepHeT-pecypchl:
http://fizrast.ru/sitemap.html


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%25253A%25252F%25252Ffizrast.ru%25252Fsitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'b)

http://elibrary.rsl.ru Hay4Has anekTpoHHas 6ubnmnoteka

http://elibrary.ru/default.asp Poccuiickas HaumoHaibHas brubnmnoTeka

http://primo.nir.ru  http://nbmgu.ru 9nekTpoHHass  6M6AMOTeKa  POCCMIACKOM
rocy1lapCTBEHHON GMGINOTEKN

9.3. lNporpammHoe obecrieveHme

YHuBepcuteT obecreyeH HeoO6XOAUMbIM  KOMIMIEKTOM  JIMLEH3MOHHOTO U CBOOOAHO
pacnpoCcTpaHseMOro NPOrpaMmmMHOro o6ecneyeHns, B TOM YMC/Ie OTEHECTBEHHOIO NPOMN3BOACTBA.

Kaxxablii 06yyatoLmiAcs B TeUeHVe BCero nepuoga obyyeHns obecneyveH MHAMBUAYaASTbHBIM
HeorpaHM4YeHHbIM [JOCTYNOM K 93MEeKTPOHHOW  MHMOPMaLMOHHO-06pa30BaTeNbHON  cpeae
yHMBEpCUTETa U3 NHOOOA TOYKM, B KOTOPOAM WMMeeTca AOCTyn K UH(OPMaLMOHHO-
TeNeKOMMYHUKALMOHHOWN CeTU «VIHTEPHET» KaK Ha TEPPUTOPUN YHNBEPCUTETA, TaK U BHE ee.

YHuBepcuteT o06ecneyeH CrefytoWwmnM  KOMMIEKTOM  JIMLUEH3MOHHOIO  MPOrpamMMHOro

obecneyeHus.
1. JInueH3MoHHOe nporpaMmmHoe obecrieyeHme. ucnosb3yemoe B UHITY

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3.MporpammHsbIii Komnnekc MMWC “BusyanbHas Ctyams TecTupoBaHus”

1.4. AHTMBMpYCHOE MO Eset Nod32

1.5.CnpaBoyHo-npaBoBasd cuctema “KoHcynbTaHT”

1.6. CnpaBoyHo-npaBoBad cuctema “I"apaHT”

Hapsgy ¢ TpaguuUMOHHLIMK W3[AHUSMU CTYAEHTbl U COTPYAHVKU VMEHT BO3MOXHOCTb
M0/b30BaTbCS 3M1EKTPOHHBIMM MOSIHOTEKCTOBLIMM 6a3aMU [aHHbIX:

Tabnuua 9.1.
HassaHue pecypca Ccblnika/gocTyn

AneKkTpoHHasa 6ubnnoTeka OHNalH «EAMHOE OKHO K http://window.edu.ru
06pa3oBare/ibHbIM pecypcam»

«O6pa3zoBaTenbHbI pecypc Poccum» http://school-collection.edu.ru

depaepanbHbI 06pa3oBaTe/bHbIA NOPTaN: YUpPEeXXAeHNs, http://www.edu.ru -
nporpammbl, ctaHgapTbl, BY 3bl, TecTbl EID, TMA

depaepabHbli LieHTp NH(OPMALMOHHO- http://fcior.edu.ru -

obpasoBaTesnbHbIX pecypcos (PLIOP)
OBC "KOHCY/NIbTAHT CTYOEHTA". 3nekTpoHHas http://polpred.com/news
O6161MOTEKA TEXHMYECKOMO BY3a

N3paTensCTBO  «JlaHb».  NEKTPOHHO-O6MG/IMOTEYHAS http://www.studentlibrary.ru -
cuctema

Pycckasi BUpTyanbHas 6ubnmnoTeka http://rvb.ru -

N3paTensCTBO  «JlaHb».  NEKTPOHHO-OMG/IMOTEYHAS http://eJanbook.com -
cucTema

EXXeHefeNbHUK Hayku 1 o6pasoBaHus HOra Poccumn http://old.rsue.ru/Academy/Arc

«AKagemusa» hives/Index.htm


http://www.don-agro.ru
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/
http://elibrary.rsl.ru
http://elibrary.ru/default.asp
http://primo.nlr.ru
http://nbmgu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm

HayuHas anekTpoHHas 6nbnmoTeka «e-Library» http://elibrary.ru/defaultx.asp -

ANeKTPOHHO-6MbMoTeYHas cuctema IPRbooks http://www.iprbookshop.ru -
ANeKTPOHHO-CNpaBoYHas cucTema LOKYMEHTOB B ciepe http://www.informio.ru
06pasoBaHUs «HHoOpMMO»
MHpopmaumoHHo-npaBoBad cuctema «KOHCYNbTaHT- CeteBaa Bepcus, LOCTyMHa co
nac» BCEX KOMMbIOTEPOB B
KopnopaTusHon cetn VIHITY
MHhopMaLoHHO-MNpaBoBas cuctema «lrapaHT» CeteBaa Bepcus, LOCTyMHa co
BCEX KOMMbIOTEPOB B
KopnopaTusHon cetn VIHITY
ANeKTPOHHO-6M6NnOTeYHas cucteMa «HOpaniT» https://www.biblio-online.ru

10. NIMTEPBY/IbHO-TEHHNYECIOE OEECIEYEHYOEANCLUNYTNYHO1

Wmetowasica  maTepuasibHO-TeEXHMYECKass  6a3a  yHMBepcuTeTa obecrneymBaeT
KayeCTBEHHOE NpPoBeAeHNe TEOPETUYECKMX U NPAKTUYECKNX 3aHATUI:
- MpoBefeHVe NeKuuii - annapatypon ans AeMOHCTpauumM UNNKCTPATUBHOIO MaTtepuana;
- ayAMTOPUIO ANS CEMUHAPCKMX 3aHATUI;
- MPOeKUMOHHOe 060pYy0BaHNE N KOMMBIOTEP.
MepeyeHb HeOOXOAMMBIX TEXHUYECKMX CPeAcTB 06y4YeHWs, MCMOo/b3yeMbIX B Y4eOHOM
npoLecce Ans 0CBOEHUA AUCUMMIMHBI «PaBHOBECUE N KMHETMKA PeakLuid B pacTBOpax»:
e KOMMbIOTEPHOE N MyNbTUMEANIAHOE 060PYA0BaHME;

e BW[EO- U ay[M0BM3YyasibHble CPeACTBa 06YYeHNs 1 Ap.

1. BecCbl aHaNUTUYECKME, TEXHUYECKME;.

2. CnekTtpodotomeTp CP-46.

3. ®oTokonopnmeTpbl KOK-2, KOK-2MIT.

4. NoHomepbl 1130, SkcnepT, AKBUIIOH.

5. ATOMHO-a6COpPOLMOHHBIN crekTpomeTp «KBaHT Z-OTA» ¢ NPorpaMmmHbIM 06ecrneyeHnem
1 Habopom namn.

6. [lasoBbln xpomaTorpad «Kpuctann» ¢ AeTeKTopamn N0 TENIONPOBOAHOCTY,
3N1eKTPOHHOMY 3aXBaTy U KanunnspHbIMUA KOTOHKaMW.

7. O6opyoBaHMe Ans TOHKOC/I0MHOM Xpomatorpagun.

8. IK-cnekTpomeTp.

9. MepHaa nocypga, CTYnKu Ans nNpo6onoAroToBKM M3 arata WM AWMbI, Yawku, TUrAM K3
MMaTWHbI, KBapLa, CTEKNOYriepoja.

10.LleHTpundpyra.


http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru
https://www.biblio-online.ru

11. METOJIUYECKUE YKA3AHUS JUISI OBYUAIOIUXCS IO OCBOEHUIO
AUCHUILINHBI

Teopernuecknili MaTepuan AUCUUIIINHBLI «PaBHOBECHE M KMHETHKA PEAKLUUN B pacTBOPAaxX»
U3y4yaeTcss B TEYEHHE CEeMeCTpa B COOTBETCTBHHM C y4ueOHbIM IiaHoM. CaMocCTosTeNbHas
BHEayAUTOpHasi paboTa MarucTpoB  obecrieueHa SJIEKTPOHHBIMH y4eOHO-METOANYECKIMU
pecypcamu (cucrema Moodle), BO3MOKHOCTBIO OOIIEHHs MAarucTpaHTa C IMPernoaaBaTelieM
IOCPEACTBOM 3JIEKTPOHHOU IIOYTEL, IOCTYIIOM B Internet.

OcHOBY TeopeTHuecKOl MOArOTOBKM MO AUCHMIUIMHE «XHUMHUYecKas KHHETHKa U
MEXHAaU3Mbl XUMHYECKUX peaKUui» COCTaBJSIFOT JIEKLUHM, KOTOpble IPEICTABISIIOTCS
CHUCTEMATHYECKH B COYETAHWU C CEMHHApPCKMMU U JabopaTopHbIMH 3aHATUAMH. OCHOBHBIE
yUEHHUs] W BIAIEHUs OTPaOaTBIBAIOTCS W 3aKPEIUIOTCS Ha CEMHHAPCKUX M JIaOOpaTOPHBIX
3aHSATHUSIX. AyAUTOpPHBIE 3aHITHS (JICKIIMH, CEMHHAPBI U JJa0OpATOPHBIE 3aHATHS) OObEIUHEHBI C
CaMOCTOSITENIbHOW BHEAyJUTOPHOH paboTOl MarucTpoB HaJl PEKOMEHAYEMOH JHTEpaTypoi, a
TaKXKe 3aJaHUSAMH, KOTOPBIE BBINAET TNPENOAaBaTelb W IMPH IOATOTOBKE K Ja0OPaTOPHBIM
3aHATHUSIM.

Ilpy wm3ydyeHMH IOUCLUIUIMHBI MarucTpaHTaMHd MOTYT HCIIOJIb30BaThCS CIENYIOLINe
UH(POPMALIMOHHBIE TEXHOJOTHH U MHHOBAIIMOHHBIE METOIBI:

- DJIEKTPOHHBIA BAPUAHT Y4YEOHO-METOAMUYECKOrO0 KOMILIeKca (C HCIOIb30BaHHUEM
CHCTEMBI Mocodle);,
- pecypchl JIEKTPOHHON OUOINOTEYHON CUCTEMBI,

- pecypcel UHTEpHET;

- MyJIbTUMeIUHHAsA TEXHUKA.

IIpenonasatens, UNTAIOIUN AUCLUIUIMHY, BEJET y4eT MOCeLUIaeMOCTH U OCYLIECTBISAET
KOHTPOJIb 3a BBIMOJHEHUEM CaMOCTOSTEIbHOM padoThl. Tekyluii KOHTPOJb 3aKIIOYaeTcs B
MOHHUTOPHHIE BBITIOJHEHUs] y4eOHOH MporpaMmbl IUCLUILIMHBI HA AyJUTOPHBIX 3aHATUSAX U
oLieHKe pabOThl HA CEMHUHAPCKUX U MPAKTHUECKNUX 3aHATHSX.
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