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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Heabio u3yyeHuss TucCUMIIMHbI «PaBHOBecHMe M KMHETHMKA peakuuil B pacTBopax»
SIBJISIETCH U3YYCHUE COBPEMEHHBIX MPEJICTABICHUN O CTPYKTYpPE JKHUJKOCTEM M PacTBOPOB, C
YUETOM MOCJIETHUX TOCTHKEHUI B TEXHUKE IKCIIEPUMEHTA 10 XUMHUUECKON KUHETHKE

2. MECTO JUCHOMIIJIMHBI B CTPYKTYPE OIIOII BO

JucnunnuHa «PaBHOBeCME M KHHETHKA peaklMi B  pacTBOpPAax» OTHOCUTCS K
aIbTEPHATUBHBIM  JUCLMILIMHAM. Jis  ee wu3ydeHuss HeoOXOAMMbI 0a30Bble 3HAHUSA
HEOPraHMYECKOW XHMHH, OPraHUYeCKOW XUMHH, (PU3NYECKOH XHUMHUH, a Takke (U3uKu u
MaTEMAaTHKH.

Tabauna 2.1.

CBs3b JUCHHUILIMHBI «XHMHYECKasi KHHETHKA M MeXaHU3Mbl XUMHYECKHX peammii»
C MpeAeCTBY OIIUMHA JTUCHUIIJIMHAMHA U CPOKH UX U3YYCHUSA

Kon JvcuMninHel, TPEANIECTBYIOIINE AUCUUILIMHE Cemectp
JUCLIUTLIMHBI «XuMHUYecKass KMHETHMKAa M MEXaHU3Mbl XUMHUYECKUX
peaKuuii»
b1.B.09 HayuHble OCHOBBI ITpENoaBaHusl XUMUU 4
b1.B.05 TepMoarHaMHKa U MOJIEKYJSIPHO-KUHETHYECKAs TEOPUS 1

HCO6paTI/IMLIX IIponueccoB

1.B.Z1B.03.01 |OcHOBHBIE METOABI XUMUUYECKOTO aHATIM3a 1

b1.0.05 Xumuueckasi TepMOJUHAMUKA U (a30Bble paBHOBECHUS 2

Tao6auua 2.2.

CBs3b JUCHUILUIMHBI «XHMHYECKass KHHETHKA M MeXaHH3Mbl XUMHYECKHX pealcuuii»
C MOCJICAYIOIIUMHUA TUCHUIIVIMHAMHA U CPOKH UX U3YICHUSA

Kon JvcuMninHel, CleAylnme 3a  JUCHUIUTMHON CemecTtp
JCLIUTLITMHBI «XMMHYECKass KUHETHMKAa U MEXAHU3Mbl XMUMHUYECKHUX
peaKuuii»
b1.B.10 TepmoarHaMKKa pacCTBOPOB 4

B pe3yabTaTe OCBOCHUA TUCHUIVIMHBI MATUCTPAHT TOJKECH

3HATh:

IIPOCTYIO MOJIEKYJISIPHYIO MOJEIb KUIKOCTH;

OCHOBBI XUMUYECKOW KMHETUKH U MEXAHU3M PEaKLUi;
- KMHETUKY HEKOTOPBIX IIPOCTBIX PEAKLIUM;

- KHMHETHKY Y PaBHOBECHE HEKOTOPBIX MIPOCTBIX CUCTEM.



YMmerh:

- OIpeaAcCIATh MOPAAOK pCAKIUHU U MOJICKYJIIAPHOCTD,
- pas3jnyarhb p€aKuur MCKAY HOHAMU U ITOJIAPHBIMU MOJICKYJIAMU,
COACPpKAIIKME TPHU HOJAPHBIC I'PYIIIbI U B CMEIIAHHBIX PaCTBOPUTECIIAX.

Baagern:

- OCHOBHBIMH METOJaMH KHHECTHYCCKOI'O UCCIICAOBaHNAA.

[Tpouecc u3yueHUs TUCIUILIAHBI

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCA, @OPMUPYEMBIE B

PE3YJIbTATE OCBOEHUSA JUCIIUIIJIMHbI

HampaBlieH Ha (GOpPMUPOBAHHE AIEMEHTOB

cienyromux komnereHuuid B coorBercTBUM ¢ PI'OC BO wu OIIOII BO no npanHomy

HaIIpaBJICHUIO ITOAT'OTOBKHU:

a) yuuBepcaiabnbIX (YK) — YK-4
0) mnpodeccuonanbubix (IIK) - TIK-3.

Taoauna 3.1.

Marpuna cBs3M KOMIIETeHIMH, (JOPMHUPYEMBIX HA OCHOBE M3Y4YCHHUS THCIUIIIHHBI
«PaBHOBecHe M KHHETHKA peaKlUil B pacCTBOPax», ¢ BpeMeHHbIMM 3TAallaMH OCBOECHUS ee

CO/IepKaHUS
Koner Komnerenmus Cemectp
KOMITETEHIINI U3Y4YECHUS
(@rocC)

YK-4 CriocobeH  NpPUMEHATh  COBPEMEHHbIE  KOMMYHHKALMOHHBIE 3
TEXHOJIOTUH, B TOM YHCIE€ Ha WHOCTPAaHHOM sI3BIKE, IS
aKaJIeMUYECKOro 1 Mpo(peCCHOHATBLHOTO B3aUMOICHCTBUS

I1K-3 CrniocobeH Ha OCHOBE KpUTHUYECKOTO aHanu3a pesynpratoB HUP u 3

HUOKP  oneHumBarh  MEPCIEKTUBBI  MX  NPAKTHYECKOTO
NPUMEHEHUsT M TPOAOIDKEHHs paboThl BBIOpaHHOH 001acTH
XUMHUHU, XUMHUYECKON TEXHOJIOTMH WIA CMEKHBIX C XUMHUEH HayKax

4. OFBEM JINCIIATIJIMHBI U BUJIbl YYEBHOM PABOTBI

Taoauua 4.1.




Bun yueOHoii padoTsl Bcero 3
4acoB cemecTp
OO6mmiast Tpy10€MKOCTh TUCITUTUTHHBI 180 180
AyauTOpHBIC 3aHATHS 64 64
Jlexuun 32 32
[Ipaktrueckue 3anarus  (I13) 32 32
CamocrostensHas pabora ctynentoB (CPC) 89 89
KonTpos 27 27

5. COAEP KAHUE JTUCIUMIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKUX NJIM ACTPOHOMUNYECKUX YACOB 1 BUJIOB YYEBHbIX

3AHATUUA

CTpyKTypa U coJep:kaHHe TUCHUILIHHBI

Taoauna 5.1.

OO0mias TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 5 3a4eTHHIX eauHuIl, 180 gacos

Buabl yuedHoii padoThl,

DopMbI TEKYLLET0

Paszpnen BKJII0Yas KOHTPOJIA
Ne JAuCUMIINHBI o CaMOCTOATEILHYI0 yCIEeBaeMOCTH (no
n/n 5 padoTy CTYy1eHTOB H Heldenam cemecmpa)
S| | TpyaoeMKoCTb (B 4acax) ®opma
8 MPOMEKYTOYHOM
arrecTaumu (no
cemecmpam)
neky | mpakT. | Cam.p.
Brenenue. OCHOBBI XUMU-
1, e 3 4 4 11
YECKON TEPMOJMHAMHUKHU.
OCHOBBI XUMUYECKOW KUHE-
2. | Tuku. u 3UOHHBIE Pe- 3 4 4 12
by p KOHTpOJIbHAs paboTa
aKIIAH.
KuneTtnka HEKOTOPBIX
3. P 3 4 4 12 KOJUIOKBUYM
MIPOCTHIX PEAKITHH.
3amenieHue npyu HaCchIEH-
4. ! p HI 3 4 4 10 KOHTpOJIbHAsA paboTa
HOM YTJIEPOJHOM aTOME.
Nounbie peakiuu. MoHbl 1
5. peakl 3 4 4 14 KOJUIOKBUYM
MOJISIPHBIE MOJIEKYJIBI.
MoHOMOJNEKYIIIPHBIE PEaK-
6. | muu. Karanutnueckue peak- | 3 4 4 10 KOHTpOJIbHAs paboTa
uuy. BiivsHue naBneHus.
bricTpble peakuuu U penak-
7. PBIE peaiitiit 1 p 3 4 4 10

carmoHHBIC YD PEKTHI.




Kopennsmusi.

Peakuuu Mex 1y noJisipHbI-

8. 3 4 4 10 KOJUIOKBUYM

MU MOJICKYJIAMH.

HUroro: 32 32 89

Taoauma 5.2.
Konkperusamnusi pe3yJbTaToB 0CBOEHHS THCIUTIIHHBI

YK-4 Cnocooen npumeHams co8pPeMeHHbIe KOMMYHUKAUUOHHbIE MEXHOI02UU, 8 MOM
yucie Ha4  UHOCMPAHHOM  A3bIKe, O/  AKAOEMUYECKO20 U  NpOPheccuoHaIbHO20
é3aumooeiicmeus
3HaTh: paznuyHble QYHKIHO- | YMeTh: oOpamarbcs (MHCh- Biaanern: HaBBIKAMU

HaJbHBIE CTUIU peyu (Hayd-
HBI, JUTEpaTypHBIA, OBITO-
BOI M T.A) IO MPOrpaMMHOI
TEeMaTHKe

MEHHO) Ha WHOCTPAHHOM SI3bI-
Ke Ha npodeCCHOHAIbHBIC Te-
MBI B 00JIaCTH XHMHH, COC-
TaBIsATh  pedeparbl,  3cce,
JUTEepaTypHBbIC 0030pbI, HAYY-
HBIE CTaTbH B 00JIaCTH COO-
CTBCHHBIX HMHTEPECOB; apry-
MEHTHPOBAaHHO ¥ KOHCTPYK-
TUBHO OTCTaWBaTh CBOM IO3H-
MU U UIEU B aKaJeMHYECKUX
U TpodeCCHOHATBHBIX JHC-
KyCCHSIX Ha HWHOCTPaHHOM
SI3BIKE

IeJIeHaNpaBIeHHOro cOopa u
aHanM3a JUTEpaTypHBIX JaH-
HBIX HAa HMHOCTPAaHHOM SI3bIKE
[0 TEMaTHKE Hay4YHOTO HCCIIe-
noBaHus (pabota ¢ mepuo-
JUYECKUMHU  HM3IaHUSIMH, MO-
Horpadus-Mu)

IIK-3 Cnocoben mna ocnoee Kpumuueckozo auanuza pesynomamoe HHP u HHOKP
OUEeHUBAMb NEPCNEeKMUGbl UX NPAKMUUECKO20 HNPUMEHEHUA U RPOOOJINCEHUA pPadomul
8bIOPAHHOI 001ACMU XUMUU, XUMUYECKOU MEXHON02UN UL CMENCHBIX ¢ XUMUEH HAyKax

3HaTh: METONbI TUIAHUPOBA-
HUS W OpraHu3aIi padoThI
KOJUICKTMBA B paMKaxX Hayd4-
HbIX M HAyYHO-TEXHHYECKHUX

YMeTb: OLEHUBATH pe3yJibTa-
o1 HUP u HOKP, nepc-
NEKTUBBI HX IIPAKTUYCCKOI'O
IIPUMEHEHHUST B PA3JINYHBIX

Baanerb: MmeTonamu pemeHus
npobaeM (u3NYeCKOH XUMHU
Ha  OCHOBE COBPEMEHHBIX
KOHLEMNIUI €CTeCTBO3HAHUS

IPOEKTOB MO  (u3NyYecKoi | o0nacTax Gu3NYECKON XUMUU
XUMHUH
Conepxanue IMCUMILTHHBI

BBenenune. CocTosHME MOJIEKYJ pPAacCTBOPEHHOro BemecTBa. KUAKOE COCTOSIHUE
BemectBa. Ilpocras MonekynspHas MOAENb KUIAKOCTH. OHEPTrUs MEXKMOJIEKYIISIPHOTO
B3alMOJICUCTBUSL.

OcHOBbI XMMH4YeCKOW TepMoauMHAMHUKH. CrarhcTHUecKass OLIEHKAa KOHCTaHT
paBHOBecusl. KuHeTnueckoe paccMOTpEeHHE PaBHOBECHBIX COCTOSTHUM.

JKCcNepUMEHTAJIbHbIE  JIaHHbIe 10  PaBHOBECHUSIM  Pa3jJM4YHOIO  THUIA.

Kondopmannonnsie paBHoBecus. PaBHoBecue B mporieccax aumepusanuu. BonopoaHas cBsi3b.
JlononHuTeNbHBIE JaHHBIE O BOJAOPOAHON CBsI3U. ' naponutuueckue paBHoBecHs. PaccmoTpenne
paBHOBECHII Ha OCHOBE AKTHUBHOCTEH M MEXMOJEKYJISPHBIX CWil. BiusHMe pacTBOpuUTesns Ha
XUMHUYECKHE paBHOBecus. PaBHOBecue IpoLecCOB PacTBOpPEHMs. PaBHOBecHsI MEXIy razaMu U
BOJHBIMHU PaCTBOPAMHU.

OCHOBBI XHMHYECKOHl KHHETHKH.

ITopspok peaxkuuu. Ilopspok peakuuu u



MOJIEKYJIIPHOCTb. MexaHu3M peakuuu. Meroa CTaluuOHapHBIX KOHILICHTpAaLMW. YpaBHEHUE
AppeHnyca. Teopur XUMHUYECKONH KHUHETHUKU. OHTPONMS AaKTHBALIMM MOHOMOJIEKYJISIPHBIX
peakuuidi. ODHTpPONHUs AaKTHBAMKW OWMONEKYJISApHBIX peakuuil. Kunetnmka u paBHOBecHe
HEKOTOPBIX MPOCTBIX CUCTEM.

Jupdy3nonnsie peakuuu. Yacrora CTOJIKHOBEHMM MEXKIAYy HE3apsLKCHHBIMU
cepruyecKkMMU YacTULIAMH PAacTBOPEHHOrO BellecTBa. YpaBHeHHe CmonyxoBckoro. Kunernka
pactBopenus. Jlumutupyromas posib 1upPy3un B XUMHUUECKUX peaknusx. YpaBHeHue Crokca-
Oiamreitna. Kunetuka koarymsmuu. Juddysus B peanbHbix pactBopax. Hudbdysus B
OuHapHbIX cMecsX. CTONKHOBEHME MEXAY MOJIEKYJIaMH pacTBOPEHHOTO BELIECTBA U
MOJIEKYJIAMH PaCTBOPHUTEIIS.

KuHeTnka HeKOTOpPBLIX MPOCThIX peakuuii. HeoOpaTumble MOHOMOJIEKYISPHbIC
peakuuu. OOpaTuMble MOHOMOJIEKYJSIpHbIE peakuuu. Bpems penakcanuu B 0OpaTHMBbIX
MOHOMOJIEKYJISIpDHBIX ~ peakuusax.  IlocienoBarerabHble  MOHOMOJIEKYJISIDHBIE — PEAKLUU.
HeoOpatumble OumonexkyiaspHble peakiuu. KuHETMKAa OMBUIGHMS CIOXHBIX  3(UpPOB.
KoHKypeHTHBIE =~ MOHOMOJIEKYJISIpHBIE W OUMOJEKymspHble  peakiun.  OOpaTtumsbie
OMMOJIEKYJIIpHbIE 1 MOHOMOJIEKYJIIpHbIe peakuuu. HeoOpaTumble TpUMOJIEKYIIAPHBIC PEAKIIMH.
OOpaTuMble TPUMOJIEKYJISIPHbIE U OMMOJIEKYJIIpHbIE peaklMy. Peakiiuu nepeMeHHOro nopsaka.
Karanurnueckne peakuuu.

Hounbie peakumu. YpaBHeHue bpeHcrena-breppyma u ero sKcnepuMeHTalIbHas
IIPOBEpPKA. 3HAYEHUE COJIbBOJIM3a IPM HOHHBIX peakuusx. KauecTBeHHoe omnmcaHue poiau
WOHHBIX I1ap IIPYM MOHHBIX peakuusax. KoandecTBEHHBIN NOAXO0M K ONMMCAHUIO Y4aCTHs MOHHBIX
nap B MOHHBIX peakuusx. Peakuus mexay mnepcyibpaToM Kanus U (QeppoLMaHUAOM KajHsl.
Kunernka ypaBHeHus bpencrena-beeppyma. IIpumenenne ypaBHeHus bpencrena-beeppyma k
KMHETUKE HUTpOoBaHUs. KHHETHKa HOHHOTO 3aMEIIEHUs B OKTa3IPUYECKUX KOMIUIEKCaX.

3amelieHre NPH HACBIIIEHHOM aToMe yriepoaa. Peakuuu METHITaJOr€HHUIOB C
UOIU/I-UOHAMH B  aneroHe. BnusHue pasz0aBieHuss B BOAHBIX pacTBopax. Peakuuum
METUJITAIOTEHUIOB C LMAaHHUJI-MOHAMU B BOJHOM pactope. Peaknum MeTWIraioreHuaoB ¢
pa3IMYHBIMU MOHAMHM B BOAHBIX PACTBOpax. Peakuuu MoaucToro MeTusia ¢ pasInyHbIMA HOHAMU
B BOJIHOM pacTBOpe. 3HaUCHHE COJIbBATALIUU.

Honbl 1 nmoJsipHble MOJIEKYJbI; 3aMellleHHe B apoMaTH4ecKoM psay. Peakuuu B
TOMOJIOTUYECKOM psify. [[Ba MexaHuW3Ma peakiui 3amelleHus; KapOOHHEeBbIe MOHBI. BiusHue
IIOCTOSIHHOI'O 3apsifia Ha  KMHETHKY IPOCTBIX PEAKLUUKA B apoOMAaTUYECKOM psAny. BnusHue
3aMecTUTEeNe Ha OMbBUICHHE anu(aTUYecKuX CIOXKHBIX 3¢upoB. Peaknum Mexay voHamMH U
MOJIIPHBIMU MOJIEKYJIAMH B CMEIIAHHBIX pacTBOPUTEIAX. CONOCTaBIEHNE PEAKIIMM 3aMELCHUS B
anudaTuyecKoM U apoMaTH4ecKoM psnax. KBaHTOBOoMexaHnyeckass TpaKTOBKA BIUSHUS OPTO, -
MeTa- U Mapa-3aMEeCTUTEIIEH.

MoHoMosieRyasipHbie peakuuu. Pasnoxxenue o3oHa. PasiioxkeHune NMATHOKHCH a30Ta B
razoBod (¢aze u B pactBope. I[lpocreifimee BeIpakeHHWE I KOHCTAaHTBI CKOPOCTH
MOHOMOIIEKYJISIpHOH peakiuu. ConocTaBieHue MOHOMOJIEKYJISIPHBIX PEaKIliii B ra3oBoil (aze u
B pactBopax. KuHeTmka peakumii nexkapOOKCUIMpOBaHUS B pacTBope. PasnokeHue HoOHa
dbenmnuazoHus B Boje. PaznoskeHne CUIBHO MOMSPHBIX U COJIe00pa3HbIX coenuHeHuid. OOriee
CTaTUYECKOE PAaCCMOTPEHUE MOHOMOJEKYJSIPHBIX peakiuil B ra3ax. MOHOMOJIEKYISIpHbIE
peaKuuu, CKOPOCTh KOTOPBIX OMPEAEIISIETCS BPAILATEIbHON PETaKCALIUEN.

Karanurnueckne peaxkuumn. Hekotopsie nmpocThie kaTanutuyeckue peakuuu. O0mmii u
cnenuduyecknii katanus. Karamusz B pacTBOpe YeTHIPEXXJIOPUCTOTO yriepoja. PazmoxxeHue
JUAllETOHOBOTO  CHUPTA; KaTaJlW3 THUJIPOKCUA-MOHAMHM. J[Ba MexaHu3ma TuIposusa,
KaTaJu3upupyeMoro HWOHAMH BOJOpoja. [Maponu3 CIOXHBIX S(QUPOB B CMENIAHHBIX
pactBopuTelsix. ' OMOTeHHBIN KaTain3 HOHAMH METAJIOB.

Bausinne naBnenusi. Peakuuu B HeBOOHBIX cpenax. O0beMHBIN dDPEeKT akTHBANH U
€ro 3aBUCHUMOCTh OT TeMieparypbl. O0beMHbIH 3G (eKT aKTUBALUU NIPU PA3TUUHBIX JTAaBICHUSIX.
Peakuuu B BomHbIX pactBopax. MoHHbIEe peakiuu. Peakium Mexay MOHAMU U MOJSIPHBIMU



MOJIEKYyJIaMH. DHTAIBIHS U SHEPTUs aKTHBALINH.

boicTpble peakuuu u penakcanuoHHble 3(dexTbl. OnpeneneHue CKOPOCTH
HEKOTOPBIX OBICTPBIX pEAKIMUH KIACCHYECKUMHU MeTonaMu. HoBBIE MeETOAbl OmnpeaeieHHs
ckopocTell ObIcTpbIX peakuuid. Pemakcanumonnsle Mmeroabl. KoneOarenbHast penakcanus B
KUAKOCTAX. BinsHue naBneHus Ha Bpems penakcauuu. Penakcanus, cBs3aHHasi ¢ HApyILIEHUEM
XUMHYEeCKoro  paBHoBecus. OOpaTumble  MOHOMOJIEKYJIsApHblE — peakuuu. OOpaTumas
nucconanus. JluMepu3alMoHHBIE pPaBHOBeCHS B pa30aBICHHBIX pacTBOpax. V3MeHeHHe
CTPYKTYpbl JKUAKOCTH. PenakcanuonHele >(Q@exTsl M MeaneHHble peakuuu. Kuneruka
K0JIeOATEIbHOTO BO30YXKICHUS.

Koppeasinua. CraTHUCTHYECKHE KOPPEISLMU MEX1y HapaMeTpaMH pPacTBOPUMOCTH.
Craructuyeckue KOppensiliMM, OCHOBAaHHbIE Ha pacnpeaeneHuu sHepruu. CTaTHUCTUYECKUE
KOppensiuu il 00pa3oBaHMs BOJOPOJHBIX CBSI3€HM, MEX1y KOHCTAaHTAMU JUCCOLMALUU
KOHCTaHTaMM rujapaTtanuu. HekoTopele kuHermdeckue koppensuuu. Koppemsauus Mexay
CTaTUCTHUUYECKUMH U KHHETHYECKHMMHU OCTOSHHBIMU. Y paBHeHue bpencrena.

Peakuum  Mexay  NOJSIPHBIMM  MoJleKyJdaMu.  BiusHue — pactBopuTes:
9KCHEPUMEHTAJIbHbIC JlaHHBbIC. BilMsHUE NMAIEKTPUYECKOW MPOHULIAEMOCTH PAaCTBOPUTEINSL.
OTtkioHeHus oOT crporoid OumonexkyiasipHoctu. llpeaBapurenbHoe 0OCYKIEHUE KUHETHKU
MEJJIEHHBIX peakuuil. Bo3MoxHoe 00bsACHEHHE MEIJIEHHOCTU COJIbBOJIMTUYECKUX PEaKIMM.
[TpenBapuTensHOE OOBSICHEHUE MEIJICHHBIX PEAKIINH.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'N
IIpy oOCBOEHMM JMCUUIUIMHBI MCIOJb3YETCS AKTUBHBIE W MHTEPAKTUBHBIX (OPMBI
IPOBE/ICHUS 3aHATHM, TaKMe Kak: CEMUHAp B JUAJIOTOBOM pEeXHMe, JeloBas Wrpa, pa3oop
KOHKPETHBIX CHUTYyallud. YeNbHbI BeC 3aHSITUH, NMPOBOJUMBIX B HHTEPAKTUBHBIX (Qopmax,

cocraBysieT 50% ayIUTOPHBIX 3aHATHH.

7. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYHEHUS A
CAMOCTOSTEJBHOMN PABOTHI OB YUAIOIINXCS O JACHUILINHE

7.1. HepequL-yqe6Ho-MeToz(quCKOro obecreueHus JJI 06yqa1011114xc;1 10 JTUCIHHITIIMHE:

1. Owmmanysns H.H., Knope I.I'. Kypc xumudeckoit kunetuku. M.: Boicias mxoma. 2004.

N

@usnyeckas xumus. [lox pen. Kpacnosa K.C. T.2 M.: Beiciias mkomna. 2008.
3. Jlabosun JI., Apenc JIx. 3anaun no puznyueckoit XuMuu ¢ petteHusMu. M.: Mup. 2010.

JIEKIIMOHHBIE 3aHATHUS MPpOBOAATCA 1 pa3 B HCACIIIO B o0beMe 2 4acoB M 2 4YacoB
MPAKTUYCCKUX 3aHATUH B 3 CCMECTPE. ITocne oxoHYaHUS HU3YUCHUA K0l TEeMBI

MarvuCTpaHThbI ITPOXOJAAT TCCTUPOBAHUEC, BBITIOJIHAIOT KOHTPOJIBHBIC pa60T1>1.

7.2. Ykazanus 11t 00y4JaroIuxcs 0 OCBOCHHIO JUCITUTUTHHBI

Tadauua 7.1.
Conep:kanue caMOCTOATEILHON PadoThl 00yYAKO M XCH



NoNo Tembi/60npocol, 6LIHOCUMbLE HA camocmoamenbHoe |K0n-60 Dopmbi
n/n uzyuenue yacos pabomul
1 Beenenue. OCHOBBI XUMHUYECKON TEPMOIUHAMUKHU. cobece10BaHUE
11
2. |OCHOBBI XMMUYECKON KUHETUKH. [[uddy3noHHbIE pe- cobecenoBanue
AKIIMH. 12
3. |KuHeTHKa HEKOTOPHIX MPOCTBIX PEAKLIHIA. cobecesoBaHme
12
4. 3aMelneHue Mpyu HACBHIIIICHHOM YIJIEPOIHOM aTOME. cobecepoBaHue
10
g |HomHbie peakimy. VIOHBI i IOISAPHBIC MOJICKYIIBL. cobecesioBanue
14
6. [MonomonexynspHsie peakuuu. Katanuruueckue peakium. cobecenoBaHune
Biusinue naBieHust. 10
7. |BBICTpBIE PEAKIMH U PEIaKCAIMOHHBIE Y (PPEKTHI. cobecenoBaHune
Kopemnsanus. 10
8- Peakumn MEX Ty TTOJSIPHBIMH MOJIEKYJIaMH. cobeceyoBanme
10
8. OHEHOYHBIE CPEACTBA JJIsI TEKYIIEI'O KOHTPOJISA
YCIIEBAEMOCTH U ITPOME KYTOUHOU ATTECTALINAN
Ilpumepnuie 6onpocwl 014 codecedosanusi
Bapuanm 1
1. YTo mOHMMAIOT MO/ TEPMUHOM “‘CKOPOCTH PEaKIUu’?
2. Yto Takoe KkuHeTHYeCKoe ypaBHeHHe? Kakoit BHI MMeeT KHHETHYECKOEe YPaBHEHUE JIJIS
3JIeMEHTapHOM peakuuu? g cloxKHONW peakuuun?
3. Uto Takoe MOPSA0K PeakIuy 1Mo JaHHOMY BemecTBY? UTo Takoe o0mui mopsaok?
4. KakoB (pu3nveckuii cMbICT KOHCTaHTHI ckopocTu? KakoBa pa3MepHOCTh KOHCTAHTHI
CKOpocTH?
5. Hanummre CcTeXHOMETPUYECKOE YpaBHEHHE W MEXaHU3M pEaKIUU Pa3JI0KECHUS

MEPOKCHIA BOLOPOAA B IPUCYTCTBUU IUXPOMATTA KalUs. .
6. CdopmynupyiiTe TPHUHIUIN KBAa3UPABHOBECHUS U BBIBEIUTE KUHETHYECKOE YpaBHEHHE
nporiecca B tuddepeHmanpHoin Gpopme.




7. Kak o00pabaThIBaloTCsi 3KCIIEPUMEHTAIBHBIE JaHHBIC 110 Pa3I0KEHUIO IEepOKCHIA
Bojiopoaa uddepeHInaTbHBIM METOI0M?

8. BeiBenuTe kuHEeTHYECKOE ypaBHEHUE pasznoxenus HyO, B unTerpanpaoit popme. Kak

00pabaThIBatOTCs SKCIEPUMEHTAIbHbBIE IaHHbIE HHTErPaTbHBIM METOJIOM?

9. Hammmmre SKCIEPUMEHTAJIBHYIO YCTAHOBKY i pasnoxkeHuss HpOp. Ilouemy sta
YCTaHOBKA Ha3bIBAETCSI YCTAHOBKOW IMOCTOSIHHOTO AaBJICHUS?

10. Kak npoBepuTh repMETUYHOCTh YCTAHOBKH?

11. Kak paccuuTaTh KOHILEHTpPALMIO MEPEKHCH BOAOPOJa B peakTope, 3Hasg 00BEM
BBIICJIUBIIETOCS KUCTOpoaa?

12. BnusiHue TemnepaTypsl Ha CKOPOCTh peakuuu. BeiBo ypaBHEHUST AppeHuyca.

13. DHueprus aktuBaruu. Pacyeét sHEpruu aKTUBAIUH.

14. KakoB pu3HUECKHI1 CMBICT SHEPTUU aKTUBAITUHU?

15. TloueMy MoAMpOBaHHUE allETOHA SBJIAETCS ABTOKATAJIMTUYECKOW peakILUed U rne Ipu
BBIBOJIC KMHETUYECKOI'O YPABHEHUS 3TO UCHOJb3yeTCs?

Bapuanm 2

JaiiTe onpenenenrne CKOpOCTH TOMOTEHHON PEAKIIMU U FE€TEPOTr€HHOMU.
UTo Takoe KHHETUYECKOE YpaBHEHUE?
KakoB ¢u3nueckuii cMbICI KOHCTaHTbI CKOPOCTH PEaKLIUU?
Uro Takoe YaCTHBINM MOPSIOK PEAKIUH 10 TaHHOMY KOMIOHEHTY? UTo Takoe oOmuii
OpsI0K?

5. Ilouemy peaxiusi HOJIUpPOBaHUs AllETOHA SIBJISIETCS peakluel Broporo nopsjaka? Kakos

MEXAHU3M pEakliu B KUCIION cpene?

6. KakoBa pa3mMepHOCTh KOHCTaHTHI CKOPOCTH PEAKLIUU BTOPOTO MOPSIKa?

7. 3anummTe KUHETUYECKOEe YpPAaBHEHHE HOJUPOBaHMS aleToHa B JudepeHIranIbHoN
dbopwme.

8. Brleaute nHTErpasibHyt0 GopMy KMHETHUYECKOTO YPAaBHEHHS HOUPOBAHMS.

9. Kak rpaduuecku onpeaenuTb KOHCTAHTY CKOPOCTH HOAUPOBAHUS?

10. Kak paccuutaTh Ha4aJlbHYIO0 KOHIICHTPALIMIO alleTOHa, KaTalu3aTopa, Hoja?

11. Jing yero mpu TUTPOBAHMUHU HoJa TUOCYIb(PATOM HATpusi B KOJIOOUKY JUUIsi TUTPOBAHUSA
BHocuTcs pactBop NaHCO3?

12. Kakoit MeToJ1 KOHTPOJIS 32 CKOPOCTBIO PEAKIINU HOAUPOBAHUS MOXKET OBITh MPEIIOKEH?

13. Kak ompenensercst SHeprusi aKTUBALUHU U3 SKCIEPUMEHTAIbHbBIX JAHHBIX?

14. B xakux eIMHUIAX U3MEPSAETCS DHEPTUsl aKTUBALIUK?

15. ITouemy, TUTpPys oA THOCYIb(HATOM, MOXKHO JIEJIaTh BBIBOJL O KOJIMYECTBE BCTYIHBILETO
B PEaKIIMIO areToHa?

el A

Ilpumepul 3a0anuii KOHMPOILHBIX pAdOM
Bapuanm 1

1. OcHOBHBIE MOHATHA XMMHYECKOH KHHETHKH. IIpocTble ayieMeHTapHbIE U CIOXKHBIE
peaxIuu.
MexanusM peakiui. CKOpOCTb peakiiy. 3aKoH JeHCTBUS Macc — OCHOBHOM MOCTyJatT
XUMUYECKON KMHETHKU. MOJIEKYISIPHOCTh pEaKIiH.
2. ®opmanpHas kuHeTuka. [lopsaaok peakiuu. Kunernka HeoOpaTUMBIX peakiyil HYJIeBOTro
U TepBOTo Nopsjaka (mpsimas 1 oOpaTHas 3ajaya).
3. Kunernka HeoOpaTUMBIX peakluii BTOPOTO U TPEThero nopsaka (mpsMas 1 oopaTHas
3a/1aya).
4. VHTerpaibHbIi METOA ONpPEAEICHUS OPsIKa peakuuu u ero Mmoaudukanuu. CpaBHUTE
¢ nuddepeHInaTbHBIM METOIOM.
5. JuddepeHnmanbHblii METOZ OIpEICIICHUST TOpsAKa pPEeaklu, ero Moaudukanuu.



CpaBHUTE € MHTETPAIBHBIM METO/IOM.

Bapuanm 2

=

Kunetnka oOpaTUMBIX peakiuii IepBoOro mopsiaka (mpsiMast 1 oOpaTHas 3a/1a4a).

2. OOpartumbie peakiui BTOPOTO MOpsiKa (MpsMasi k1 0OpaTHasl 3a7a4a).

3. Kunernka nmapamienpHBIX peakiuii mepBoro nopsaka. OTHOCUTENbHAS PEaKIMOHHOCTIO-
COOHOCT®.

4. Kuneruka rnocienoBaTelbHbIX peakiinil nepporo nopsaka. MccaenoBanmne KUHETUUECKUX
YpaBHEHUH MOCIIE0BATEIbHBIX PEAKLIUH.

5. Ilepuox nmosymnpeBpaIieHus U OnpeAesieHUe MOPsIIKa PEAKIIUU C €T0 IOMOIIBIO.

Bapuanm 3

1. Ilpunuun kBa3upaBHoBecus. [loHATHE TUMUTHPYIOLIEH CTaIUU U €T0 UCIIOJIb30BAHUE IS
BBIBOJIa KHHETUYECKOTO YPABHEHHS.

2. IlpuHIUN KBa3WUCTAIMOHAPHOCTH KOHIEHTPAIMKA MPOMEKYTOYHOTO IPOJAYKTAa U €ro
MCII0JIb30BaHUE JJIs BBIBOJIA KHHETUYECKOIO YPAaBHEHUS.

3. Kunernka HeoOpaTUMBIX peaklnii N-0ro Mmopsjaka (Ciaydan, KOrja BCe PeareHThl B3STHI B
OJIMHAKOBBIX KOHIIEHTPALUIX).

4. 3aBUCUMOCTb CKOpPOCTH pEaKUUU OT TeMIeparypbl. TepMOJMHAMUYECKHI BBIBOJ
ypaBHEHHs AppeHHyca. OHEprusi akTUBAaLlUM JJIEMEHTApHOM XMMMUYECKOM peakuuu M e¢
CTaTUCTUYECKUUA CMBICII.

5. YpaBHeHue Appenuyca B 1u¢depeHIualbHON U MHTErpajibHON opMe. DMIUpUIECcKoe

OIpEICIICHUE YHEPTUN aKTUBALUH.

Bapuanm 4

1. Teopus aktuBHbIX coyaapeHuil. Ceuenue coynapenuit. @axtop coynapenus. I'unoresa
Appenuyca.

2. DHepreTHyeckas cxXema IBOMHOrO coyaapeHHs. BeposTHOCTh akTHMBHOIO cOyJa pPEeHHs.
®opmyna Tpayrua-JIsronca.

3. HopmanbHble, ObICTpBIE M MEJICHHbIE PEAKIIUU B TEOPUH AKTUBHBIX COYIAapEHUI.

4. Mennennsie peakuuu B Teopun TAC, crepudecknii hakTop.

5. bBricTphle peakiuu TEOpHH aKTUBHBIX COyIAapeHUi. YUeT HECKOJIbKHUX CTETICHEeW CBOOOIIBI
npu coyaapenusx. @opmyna XvHIIENbBYAA.

Kpumepuu oyenku omeema cmyoenma npu 6blnojaHeHuu KOHMPOIAbHOI padomul

Onenka TpeOoBanusi kK 3HAHUAM
OTJIMYHO NPUBEJICHBI TIOJIHbIE MPAaBUJIbHBIE PEIIEHUs,, OTBEThI I'PAMOTHO
apryMeHTHPOBaHbI
X0pouIo JONYLIEHbl HE3HAYUTEJIbHbIE MOTPEIIHOCTH IpH OTBETaX Ha
BOIPOCHI, apryMeHTaIus OblIa He OJHOM
yJIOBJIETBOPUTEIH B OTBETaXx Ha HEKOTOPBIE BOMPOCHI JIOMYILEHbI IpyOble OIMIMOKH,
HO 4yacThb BBIBOJIOB HE AapryMEHTHpPOBaHA WM apryMEHTHpOBaHa
HEMPaBUIBHO
HEYJIOBJIIETBOPUTE otBeThl Ha 50 u Gonee % BOMPOCOB OMIMOOYHBI, OOJIBIIMHCTBO
JBHO BBIBOJIOB HE apr'yMEHTUPOBAHbI UM apTyMEHTHPOBAHbBI HEPABUIbHO

Ilpumepnvie mecmoegwie 3a0anus




1. B HeKoTOpOH peakuuu TeMnepaTypHbIi kKod(pduimeHt paseH 2. IIpu moBbIIIEHUH
temnepaTypsl oT 0 10 50 °C CKOpOCTb 3TOM peaKIMy YBEIUYUTCS B YUCIIO pa3:

a)4;0) 16;B8) 32; 1) 64.

2. Ilpy NOBBILICHUH JABJICHUS B 5 pa3 CKOPOCTh peakiy 00pa3oBaHus HOI0BOI0pOIa U3
IIPOCTHIX BEIIECTB BO3PACTET B UUCIIO pas:

a) 5;6) 10; B) 25; 1) 125.

3. Peaknust mpu Temmeparype 20 °C npotekaer 3a 6 mun 45 c. IIpu remneparype 60 °C
(koaddunment Baut-I'odpda mis nanHON peakuuu paBeH 3) 3Ta K€ peakius 3aKOHYUTCS
yepes (B C):

a) 5;6) 15; B) 20; 1) 25.

4. Peakuus npu temreparype 30 °C mporekaet 3a 2 muH 40 c, a npu temmeparype 70 °C
9Ta ke peaknwus nporekaet 3a 10 ¢. Temmeparypabiii KOAPPUITUSHT TaHHOW PEAKIIUH PABEH:

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

5. U3 mepedncieHHBIX peakluil BbIOpAaTh Ty, KOTOpas MPOTEKaeT ¢ MaKCHMalbHOU
CKOPOCTBIO.

a) OOpazoBanue xJyopujaa cepeOpa M3 HHUTpaTa cepedOpa W XJIOpHuaa HATpus B
pacrtBope;

0) OKHCJICHHE 3TaHOJIa B OPTaHU3ME YeJIOBEKa;

B) OpOXXEHUE TIIHOKO3bI;

I') KOPPO3HS XKeJie3a BO BIAKHOM BO3/IyXe.

6. Ha cMelmenue paBHOBeCHSI B X0/ie peaKIIMU BOCCTAHOBJIeHUsI okcuaa xene3a(lll)
BOJ0OPOJ0OM OKa3bIBaeT BJMSAHHE:

a) I3MEHEHHE JIaBJICHNUS,

0) BBeJIeHUE KaTalIn3aTopa;

B) ylajeHue u3 cepbl peakiuu 00pa3yrommuxcs NpoayKToB;
') U3MEHEHHE TEMIIEPATYyPHI.

7. KaTaans MoxkeT ObITh:

a) OKHCITUTEIbHO-BOCCTAHOBUTEILHBIM;
0) OMOJIOTUYECKUM;

B) TOMOTE€HHBIM;

I') TETEPOTCHHBIM.

8. UHruéuTOoOpOoM Ha3bIBAKOT:

a) OMOJIOTUYECKUI KaTalln3arop;

0) oTpHLIATEIbHBINA KaTaJIn3aTop;
B) MTOJIOKUTENEHBIN KaTalTu3aTop;
I') COBCEM HE KaTallu3arop.

9. lnsi kakoii M3 mMepevMc/IeHHbIX PeakUuil JaBjeHHe He BJIUSeT HA CMelleHue
paBHOBecHus?

a) O6pa3oBaHKe BOJABI U3 IPOCTHIX BEIIECTB;

0) oOpa3oBaHME aMMHUaKa M3 TPOCTHIX BEIIECTB;

B) 00pa3oBaHKE METaHa U3 MPOCTHIX BEIIECTB;

) oOpa3oBaHre OPOMOBOIOPO/Ia U3 MPOCTHIX BEIIECTB.



10. /IBe peaknuu MpoOTEKAOT ¢ OMHAKOBOH ckopocThio npu 30 °C, k03 PUuIHEHTHI
Baunr-T'opda nuas 3tux peakuuid 3 u 5 coorBercTBeHHO. OTHOIIEHHE CKOPOCTEN 3THX
peakuuii, nporexkaromux npu 60 °C, pasHo:

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

Kpumepuu OUECHKU omeema cmydenma npu 6blNOJIHEHUU mecmaoesvlx 3a0aHuil

Onenka

TpeboBanus K 3HAHUAM

OTJINYHO

OneHka «OTIMYHO» BBICTABISETCS CTYJEHTY, €CJIM OH INIYOOKO U
IIPOYHO  OCBOWJ  IPOTPAaMMHBIM  Marepuall,  MCUYEpPIBIBAIOLIE,
[IOCJIEZI0BATENBHO, YETKO U JIOTUYECKU CTPOMHO €r0 M3JIaracT, yMeeT
TECHO YBA3bIBaTb TEOPHUI0 C IPAKTUKOH, CBOOOJHO CIIpaBIseTCA C
3aJa4aMM, BOIPOCAaMU M JPYrMMH BHJIAaMM IPUMECHCHHA 3HaHUM,
[IPUYEM HE 3aTPYAHSCTCA C OTBETOM IPU BHUIOM3MECHECHUM 3aJaHU,
IIPABUJIBHO OOOCHOBBIBAET IPUHSITOE PELICHUE.

XOpOLIO

Onenka «XOpOoIIO» BBICTABIACTCA CTYACHTY, €CJIM OH TBEPAO
3HACT Marcpuaj, rpaMOTHO U IO CYIICCTBY HU3JIaracTt €ro, He A0ImyCcKas
CYHICCTBCHHBIX HETOYHOCTEHl B OTBETE Ha BOIIPpOC, IIPaBUJIbHO
MNPUMCHACT TCOPCTUUCCKHUEC IOJOXCHUA NMPHU PCHICHUN MNPAKTHYCCKUX
BOIIPOCOB M 3a1a4, BJIaJICCT HeO6XO,Z[I/IMLIMI/I HaBbIKaMU U IIPUCMAaMH HX
BBITIOJIHCHU .

YAOBJICTBOPHUTCIIb
HO

OneHka «yAOBIETBOPUTEIHHO» BBICTABISIETCS CTYJIEHTY, €CIH
OH WMEET 3HAHUS TOJIHKO OCHOBHOTO XapaKTepa, HO HE YCBOWII €Tro
JeTaned, JONmycKaeT HETOYHOCTH, HEJOCTaTOYHO  IPaBUJIbHBIE
(GOpMYIMPOBKH, HAPYIICHUS JIOTHYECKOW IMOCIEA0BATEILHOCTH B
W3TI0’KEHUU MPOTPAMMHOT0 MaTepHana, UCTIIBITHIBACT 3aTPYAHEHUS TIPU
000CHOBAaHUHU OTBETA.

HCYIOBJICTBOPUTEC
JIBHO

OHGHKa «HCy}IOBJ’ICTBOpHTCJ’IBHO» BBICTABJISICTCS CTYJIGHTy,
KOTOpBI HE 3HAET 3HAYMTEIBHOM YacTU IMPOrPAMMHOIO Marepuana,
I[OH}’CKaCT CyHIGCTBeHHI)IG OHII/I6KI/I, UMECT BanyI[HeHI/Ifl HpI/I OTBETC Ha
BONPOCKI ¥  O0OCHOBaHWMU OTBeTOB. Kak mpaBuio, oOIleHKa
((HGy,HOBJ'ICTBOpI/ITeJ'II)HO» CTaBUTCS CTYILGHTaM, KOTOpBIG HC MOFYT
OPOJOKUTh  OOydeHHMe 0e3  JOMOJHUTEIbHBIX  3aHATHH 110
COOTBETCTBYIOLIEH TUCIUTIIINHE.

© oo Nk wDdPE

Ilpumepnas memamuxa Kypcoewix pabom

MounekynsapHO-KHHETHYECKAst TEOPHUSI.

DJIEMEHTHI KHHETHYECKOW TEOPHUH ra30B

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KNHETUYECKON TEOPHH.
KuneTnka peaknuuii B pacTBOpax.

OcHoBHBIE (HOPMYITBI MOJIEKYIISIPHO-KHHETHYECKONW TEOPUH.
KuHeTnka 1 MexaHU3M peakluid B JIEKTPUIECKUX paspsiiax.
Kunerndeckas ¥ NOTEHIMAIILHAS YHEPIHSL.

KuHeTnka nenHelx peakiui.

Teoprs aKTUBUPOBAHHOTO KOMILJIEKCA.

10 HpI/IMeHeHI/Ie OCHOBHOI'0 3aKOHAa KMHCTUKHU K ITPOCTHIM OJHOCTOPOHHHUM PCAKIUAM.
11. Kunernka GOTOXMMHUYECKUX PEAKIIUN B ra3ax.
12. DnemenTapHas TEOpHUs AKTUBHBIX CTOJIKHOBEHUH.




Kpumepuu oyenxu Kypcoeoii pabomui

Ouenka Kpumepuu oyenxu
Otanyno paboTa BBIIOJIHEHA B COOTBETCTBUU C YTBEPXKJIEHHBIM IUIAHOM,
MOJHOCTBIO ~ PACKphITO  COJAEp)KaHHUE  KAXKAOro  BOIpOCa,
MarucTpaHTOM chOopMyIUPOBAHBI COOCTBEHHBIE

apryMEHTHPOBAaHHBIE BBIBOJBI 1O Teme paboTsl. OdopmiieHue
pabOTBl  COOTBETCTBYET TpenbsBIsieMbIM TpeboBanusm. [lpu
3amuTe paboThl CTYACHT CBOOOMHO BIIAJCET MAaTEpHUATIOM U
OTBEYACT Ha BONPOCHI.

Xopomo paboTa BBHINOJIHEHA B COOTBETCTBUU C YTBEPKICHHBIM IIJIAHOM,
IOJHOCTBIO ~ PACKPhITO  COAEp)KaHME  KaXIOro  BOIpOCa.
HesnauntenbHble 3aMedanus K opopmiieHuto padotsl. [lpu 3amure
paboThl MarkCTPAHT BJaJle€T MaTEepUAIIOM, HO OTBEYAeT HE Ha BCe
BOIIPOCBHI.

Y/10BJI€TBOPUTEIHHO paboTa BBITIOJIHEHA B COOTBETCTBUU C YTBEP)KICHHBIM TUIAHOM,
HO HE IIOJHOCTBIO PACKPBITO COACPIKAHUE KaXKIOro BOIPOCA.
MaructpaHToM HE CJelaHbl COOCTBCHHBIC BBIBOJBI IO TEME
pabotsl. ['pyObie HemocTaTku B opopmiienuu padbotsl. [Ipu 3amure
paboOTHI CTYyACHT Ci1a00 BIIaJe€T MaTepuajIoM, OTBEYaeT HE Ha BCE
BOIIPOCHI.

HeynosiieTBopurtebHO paboTa BBINOJIHEHa HE B COOTBETCTBUU C YTBEPHKIECHHBIM
IUIAHOM, HE  PACKpPBITO  COJEp)KaHHE  KaKIOro  BOIpoOcCa.
MaructpanToM He cieflaHbl BBIBOABI MO TeMme paboThl. ['pyObie
HelocTaTku B odopmiieHuu pabotel. [lpu  3amurte paboThI
MarucTpaHT HE BJaJIeeT MaTepuaioM, He OTBEYAET Ha BOMPOCHI.

Hpumepnble KOHmMpOJIbHblE 60RPOCHL K IK3AMEH)

1). BeneHue B KHHETHKY.

2). Crexuometpusi. MONeKyIIpHOCTh. MOHOMOIIEKYJISIPHBIC PEAKIIUH.

3) .bumonekynspHsie peakiyun. TpUMOJIEKYISIPHBIC PEAKIHH.

4). OnpeneneHne MEXaHU3MOB PEAKITHIA.

5). DneMeHTapHBIE KHHETHYECKHE 3aKOHBI. KiHeTHYeCKoe ypaBHEHHE.

6). Ilopsaok peakiuu. Koncranta ckopocTy.

7). OmpeneneHue Mopsiika peakii 1 KOHCTAHTBI CKOPOCTH.

8). MHTerpanbHOEe KHHETHUECKOE YPAaBHEHHUE MTEPBOTO MOPSIIKA.

9). OmpeneneHre KOHCTAHTHI CKOPOCTH PEAKILIUK IEPBOTO TOPSIKA.

10). UnTerpanbHble KHHETUYECKHE YPaBHEHUS BTOPOTO MOPSAKA.

11). Peakuus ¢ yuactuem 1ByX peareHTOB.

12). Peaknusi, B KOTOPOH y4acTBYET OJIMH PEArcHT, WM PEaKIMs MEXIY JABYMs pearcHTaMH,
Ha4aJIbHbIE KOHLEHTPALUU KOTOPBIX PAaBHBI.

13). OmpeneneHre KOHCTAHT CKOPOCTEH peakiuii BTOPOTroO MOPSIIKaA.

14). VHTerpanbpHble KHHETHUECKHE YPaBHEHHS TPEThEro nopsiaka. OOpaTUMbIe peaKilny.
15). DkcrnepuMeHTaIbHbIE METOIBI ONPEACICHIS CKOPOCTEH peaKInii.




16). duddepenunanpapie METOIbI. MeTOA Ha4YaJIbHONH CKOPOCTH.

17). UnrerpanbHbie MeTo16l. MeTon mpo6. HenpepriBHBIE METOBI.

18). Peakuuu B razoBoii ¢ase.

19). 3aBHCHMOCTh CKOPOCTH PEAaKIUU OT TeMIIEpaTypbl. YpaBHeHHE AppeHuyca. DHEprus
aktuBauuu. OnpeneseHne 3Hepruy aKTUBAlUU. AKTUBUPOBAHHBIN KOMILIEKC.

20). Teopun ckopocteil peaknuid. Teopust croiakHOBeHUH. HemocTaTodHOCTH TeopuUH
CTOJIKHOBEHUH.

21). Teopust aOCOMOTHBIX CKOPOCTEH.

22). TepmoauaaMudeckas GOpMyIHpPOBKA KHHETUYECKOTO YPaBHEHUS. DHTPONHS aKTHBAIUH.
23). Teopuu MOHOMOJCKY/ISPHBIX peakiuii. Teopus Jlunaemana. Teopust ['uHIICIBY 1A,
24). Teopuu PPK (Paiica, Pamcnieprepa, Kaccens) u Crnefitepa.

25). Ilpoueccel ¢ yuacTueM aTOMOB M CBOOOTHBIX PaIUKajOB.

26). Tunsl cnoxxHbIX peakiuil. Henenueie mpomeccsl.

27). Hepa3BeTBieHHBIC IICMHBIC MPOLECCHl. Pa3BEeTBICHHBIC IEMHBIC IMPOIECCHI.
CranmonapHoe npubnmxenue. Peakuus Bomopoa ¢ GpoMom.

28). Mexanusmbl Paiica-T'epridenpaa. Dxcriepumentsl [laHeTa CO CBUHIIOBBIM 3EPKAJIOM.
TepMuueckoe pa3iaoKeHHUe aleTanbAeruaa.

29). DHeprus akTUBAIMK. AJIMTHBHAS TOJUMEPH3AIIHUSL.

30). Peaknuu ayToOoKCWJICHHS B Ta30BOM (aze. Peakumm BOIOpOAa C KHCIOPOIOM.
Kunernka pa3BeTBICHHBIX LIETTHBIX PEAKITHIA.

31). Peakuu B pactBopax. CpaBHEHHE peakIyii B Ta30BOM (haze U B pacTBOpPax.

32). Teopus mepexoaHOr0 COCTOSHUS Ui KUAKO(PA3HBIX peakiuil. Peakiuu ¢ yyactuem
noHoB. [Tpupona nonos u pactsopurens. MoHHas cuia pactBopa.

33). Biusinue naBiieHust Ha CKOPOCTh PEAKIIUH.

34). Karanutnueckue peakuuu. 'oMOreHHbIN KaTanus.

35). Peakiyu B rasosoii (ase. KucnorHo-ocHOBHOU KaTain3. CriennpuIecKuii KUCIOTHO-
OCHOBHOM KkaTayin3. OOmuUN KUCIOTHO-OCHOBHON KaTalus3.

36). Karanmutnueckwuii 3akoH bpéHcrepa. ['eTeporeHHbIil KaTaims.

37). Mexanu3Mbl peakiuii Ha TpaHUIIe pasjelia ra3-TBepaoe Teno. M3orepma aacopOiuun
Jlenrmropa. @epMeHTATUBHBIN KaTaJIN3.

38). doroxuMuYecKue peakiuu. 3aKOHbI HOTOXUMHUH.

39). [Ipoueccel BO30OYkaeHUS MOJEKy. Juccomuanus.

40).Jle3akTuBanuss W XUMHUYECKas peakuusa. BHyTpUMONeKyJIspHbIE MpeBpaLICHUS
DHEPIHUH.

41). dortomutuueckue peakiuu. Paznmoxkenwe #omucrtoro Bojmopona. Jlumepuzamms
aHTpalLeHa.

42). ®oToCEHCUOUTU3UPOBAHHBIE PEAKITUH.

43). OxcriepuMeHTanbHbIe METOABL. MIcTOUHMKN cBeTa. XUMUUECKNE aKTUHOMETPBI.

44). BpIcTpbIC peaKIHH.

45). CtpyeBbie MeToAbI. Peakiinu ra3oB B IPOTOYHBIX TPYyOax.

46). IlpoTouHble peakTOphbI AJI peakIuil B )KUIKOH (a3ze.

47). OrpaHuueHus CTPYEBBIX METOJIOB.

48). [Inamena. Pazpexxennbie miiamena. ['opsuue miamena.

49). UmnynbcHbIi HoTONMM3 U paguonu3. MeToabl MarHUTHOTO Pe30HaHca.

50). Y napubie TpyOb1. MosnekymsipHbIe Ty4KH. PenakcaimoHHbIE METOIBI.

Kpumepuu OUCHKU omeema Ha IK3dMEHe

4-GanbHas 1IKana [Toxasarenu Kpurepun
(YpoBeHb
OCBOCHHS)




OTan4HO
(TOBBILLIEHHBIH
YPOBEHB)

Xopo1io
(6a30BBIH
YpOBEHbB)

Y 10BETBOPUTETDL
HO
(moporoBbIit
YpOBEHbB)

HeynosnerBopure
JBHO
(YpoBeHb He
chopMUpOBaH)

o

. IlonHoTa wu3NOXEHUI

TCOPCTUUCCKOTO
MaTrcpuaiia,

. IlonaoTra "

MPaBWIbLHOCTh
perieHus
MPAKTUYECKOTO
3a/1aHUS;

. IIpaBunbHOCTh W/MITU

apryMeHTUPOBAHHOCT
b M3JI0KEHUS
(TociienoBaTeNbHOCTD
JIEHCTBHI ),

. CaMoCTOATETBbHOCTD

OTBETA;
KynbTypa peun;

. U T.O.

Marucrpantom naH MOJTHBIH, B
JIOTUYECKOM MOCJIEOBATCIHbHOCTH
pa3BEepHYTHII OTBET Ha IIOCTaBJICHHBIN

BOIIPOC, TJI€ OH MPOAEMOHCTPUPOBAI 3HAHUS
nmpeaMeTa B TMOJHOM oO0beMe ydeOHOH
IPOTPaMMBlI, JOCTaTOYHO rI1y0oKO
OCMBICTIBACT  JHUCHUIUIMHY,  CaMOCTOs-
TEJIbHO, W HCYEPHBIBAIOUIC OTBEYAEeT Ha
JIOTIOJTHUTEIIbHBIE ~ BOMPOCHI,  TPUBOJIUT
COOCTBEHHBIE TPUMEPHI 1O IMPOOJIEMATHUKE
MOCTaBJICHHOTO BOIIPOCA, pemi
NPeUIOKEHHBIE MTPaKTHYeCKHe 3aaanus 0e3
OLINOOK.

MarucTtpaHTOM J1aH pa3BEPHYTHIN OTBET
Ha TOCTaBJICHHBI BOIPOC, IZIE MaruCTPaHT
JIEMOHCTPHUPYET 3HAaHUs, IPUOOPETEHHbIE HA
JEKIMOHHBIX M CEMMHApCKUX 3aHATHAX, a
TaK)Ke IOJyYEHHBIE TIOCPEACTBOM M3YyUEHUS
00s3aTeNbHBIX Y4€OHBIX MAaTEepHaJIOB 110
Kypcy, JacT apryMEHTHUPOBAHHbBIE OTBETHI,
IIPUBOJUT IIPUMEPHI, B OTBETE IIPUCYTCTBYET
cBOOOJIHOE  BJIAZICHHE  MOHOJOTHMYECKOM
pedblo, JIOTUYHOCTh M IIOCJIEI0BATEIbHOCTD
orBeTta. OAHAKO JOIYCKAETCs HETOYHOCTh B
oTBeTe. Pemmn mnpenyIoKEHHBIE IPAKTU-
YECKUE 3a1aHus c HEOOJIbIITMMHU
HETOYHOCTSIMH.

Maructpantom JTaH OTBET,
CBUJICTEILCTBYIONINN B OCHOBHOM O 3HAHUH
IIPOLIECCOB n3y4yaemMoit JUCHUTIINHBI,
OTJIMYAIOIIHUICS HEAOCTATOYHOU TITyOMHOM
U TIOJHOTOW PACKPBITUS TEMBI, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  TeOpuH,  ciabo
c(OpMUPOBAaHHBIMU  HABbIKAMHU  aHaJIH3a
SBJICHHM,  TIPOLIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTHUPOBAHHBIE
OTBETHI " MIPUBONTH IPUMEPHIL,
HEJOCTATOYHO  CBOOOJHBIM  BIIaJICHUEM
MOHOJIOTHYECKOW PEYbl0, JIOTUYHOCTHIO H
MOCJIEI0BATEIbHOCTBIO OTBETA.
JlommyckaeTcsi ~ HECKOJAbKO  OMMOOK B
COJIepKaHUU OTBETa u peneHnu
MPaKTUYECKUX 3a/IaHH.

MarucTpaHToM JaH OTBET, KOTOPBII
CONECPKUT pAI CEPbE3HBIX HETOYHOCTEW,
OOHApY)XMBAIOIINNA HE3HAHWE MPOIECCOB
U3y4yaeMon MIPEAMETHON obnacty,
OTJIMYAIOIINNCA HErNIyOOKUM pPacKpbITHEM
TEMbI, HE3HAHUEM OCHOBHBIX BOIIPOCOB
TEOpUH, HEC(HOPMHUPOBAHHBIMU HABBIKAMHU
aHaIM3a SBJICHUMI, IPOLECCOB, HEYMEHUEM




JlaBaTb ~ apryMEHTHPOBaHHBIE  OTBETHI,
ciabbIM  BIIAZICHHEM  MOHOJIOTHUYECKOU
peublo,  OTCYTCTBHEM  JIOTUYHOCTH U
[IOCIEA0BATEIbHOCTH. BriBo1bI
IIOBEPXHOCTHBI. PenieHne npakTHYECKHX
3a/IaHM HE BBINOJIHEHO. T.e MarucTpanTt He
Croco0eH OTBETUTh Ha BOIIPOCHI Ja)xe IpU
JIOTIOJIHUTEIIBHBIX ~ HABOAAILIMX — BOIIPOCAX
IIPENOoIaBaTelIs.

9. YHEBHO-METOAUYECKOE U TH®POPMAIIMOHHOE
OBECIIEYEHHUE JUCIHUIIVINHbI

9.1. YueOHasi iuTeparypa

a) OCHOBHAasl.

1. Ommanysns H.H., Knope I.I'. Kypc xumndeckoit kunetuku. M.: Beiciias mikxosna. 2004.
2.  ®usnueckas xumus. [lox pen. Kpacnosa K.C. T.2 M.: Beicias mkomna. 2008.
3

JIa6osun JI., Aperc JIx. 3anaun mo pusmyeckor XuMuu ¢ peureHussmMu. M.: Mup. 2010.

4. KopoaskoB J[.B. Teopernueckas Xumusa: O0OLIME NPUHIMUNBI U KOHLEHLHUU.
M.:Axagemkaura, 2007.

5. Tepacumos A.U. u np. Kypc pusnueckoit xumuu: B 21. M.: Xumus, 1970.

6. Epemun E.H. OcHOBBI XuMHUECKOW KHHETHKH: YueOHOe mocodue. M.: Bricmas mkoua,
2006, 374c.

7. Owmmanyans H.M., Kaoppe [A.I. Kypc xumnueckoit kuneruku: M.: Boicmias mikona,
1984, 463c.

8. bencon C. OCHOBBI XUMHUYECKOW KHHETHKH. M.: Mup, 1964.

9. TI'.OBepu. OCHOBBI KNHETHKH U MEXaHU3Mbl XUMUYECKUX peakiuii. — M.:Mup, 1978.

10. Konnun E. Beictpeie peakuuun B pactBope. — M.Mup,1966.

0) 1OMOJHUTEIbHAS:

1. HManwmdnsc @., Onbeptu P. dusnueckas xumusa. M.: Mup, 2008.

2. Kypc ¢uznueckoit xumun. T.1 u T.IL Iox pexn. S.1. I'epacumona. M.: Xumus, 1973.

3. IpaxTtuxkym no ¢usndeckoil xumun noj peaakuueir bynanosa B.B. u Bopoosesa H.K. M.:
Xummus, 1986.

9.2. NuTepHeT-pecypcesbl:

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

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

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

http://elibrary.rsl.ru Hayunas snekrponHas Oubiaroreka

http://elibrary.ru/default.asp Poccuiickast HarmonansHast OnbaroTeka

http://primo.nlr.ru  http://nbmgu.ru Dnextponnast O6ubnuoreka Poccuiickoit
roCyJapCTBEHHON OMOINOTEKH


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://nbmgu.ru/

9.3. IIporpammHoe obecrieueHue

YHuBepcuter o0ecredeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO W CBOOOJTHO
pacIpoCTpaHsIeMOro NPOrpaMMHOI0 00eCIIeYeHHs, B TOM YUCIIE OTEUECTBEHHOTO IPOU3BOICTBA.

Kaxnprii o0yyaromuiicsi B Te4eHHUE BCErO Meproaa o0ydeHus o0ecredeH MHIMBHUIYaTIbHBIM
HEOIPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOH HH(pOPMallMOHHO-00pa30BaTeIbHON cpene
YHHUBEpPCHTETa U3 JI000M TOYKHM, B KOTOPOH MMEETCS JOCTyl K HWH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu «VHTepHeT» Kak Ha TEpPUTOPUN YHUBEPCUTETA, TaK U BHE €€.

YHuBepcuter oOecredeH CIEAYIOIUM KOMIUIEKTOM JIMIEH3MOHHOTO IMPOTrpaMMHOIO

oOecrieyeHus.
1. Jluuen3moHHOE NMporpaMMHOE obecrieueHue, ucnoib3dyemoe B Uarl'Y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.IIporpammusiii kommieke MMUC “Busyansnast Ctynus Tectupoanus’

1.4. AutuBupycnoe [10 Eset Nod32

1.5.CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hap;my C TpaAUIMUOHHBIMH HU3NAaHUAMHU CTYACHTBI U COTPYAHHUKU HMCIOT BO3MOKHOCTbH
IMOJIB30BATHCS SJICKTPOHHBIMHU IMOJITHOTECKCTOBBIMHA 0azamu JaHHBIX

Tabauua 9.1.
HasBanmue pecypca Ccpuika/poctyn

DOnekTpoHHass Oubnnoreka oHnaH «EamHOE OKHO K http://window.edu.ru
00pa3oBaTeIIbHBIM peCcypcam)

«O06pazoBarenpHbIi pecypc Poccumn» http://school-collection.edu.ru

denepalibHBIN 00pa30BaTEIBHBIN MOPTAT: YIPEKICHUS, http://www.edu.ru —
nporpammel, craiaaptsl, BY3b1, tectel EID, THA

denepanbHbIii LCHTD UHPOPMAIIMOHHO- http://fcior.edu.ru -

oOpa3oBatenbHBIX pecypcoB (PLIMOP)

ObC "KOHCVYJIbTAHT CTYJEHTA". DnextpoHHast http://polpred.com/news
OnOIMOTEKa TEXHUYECKOTO By3a

WznarensctBo  «JlaHby. DJIEKTPOHHO-OMOIHOTEUHAS http://www.studentlibrary.ru -
cucTeMa

Pycckast BupTyanbHast OHOIHOTEKA http://rvb.ru —

WznarensctBo  «JlaHby. DIEKTPOHHO-OHMOIHOTEUHAS http://e.lanbook.com -
cucTeMa

ExenenenbHuk Hayku W oOpasoBanus FOra Poccun http://old.rsue.ru/Academy/Arc
«AKageMus» hives/Index.htm

Hayu4nas snextponnas 6ubianoreka «e-Library» http://elibrary.ru/defaultx.asp -

DnexTpoHHO-0nbnmoreuHas cucrema [PRbooks http://www.iprbookshop.ru -

DJEeKTPOHHO-CIIPABOYHAs CHCTEMa IOKyMEHTOB B cepe http://www.informio.ru
obpasoBanus «HGOpMIO»

NudopmannonHo-npasosas cuctema «I"apanT» CereBas BepcHsi, JOCTYIIHA CO

BCEX KOMITHIOTEPOB B

KopropatuBHO#l cetn Uarl'Y

DneKTpoHHO-0nbIMoTeyHas cucrema «tOpait» https://www.biblio-online.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
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Nmeromasicss  MarepuagbHO-TEXHMUYECKass 0a3a  yHHBEpCHUTETa obecrieynBaer
KaueCTBEHHOE IIPOBEJCHUE TEOPETUUECKUX U IIPAKTUUECKUX 3aHATHI:
- IPOBEICHME JEKLUUH - alapaTrypoy A JEMOHCTPAaLlUU WLIIOCTPATUBHOIO MAaTepHala;
- ayJUTOPHIO JJI1 CEMUHAPCKUX 3aHATUM;
- TMPOEKIMOHHOE 000PYI0BaHUE U KOMIIBIOTED.
[TepeueHp HEOOXOIMMBIX TEXHHYECKHX CPEACTB OOYUYCHHS, MCHOJIB3YyEeMBIX B y4eOHOM
IIPOLECCE U1 OCBOCHUS IUCUUILINHEI «PaBHOBECHE M KNHETUKA PEAKLIMHA B PACTBOPAX»:
e KOMIBIOTEPHOE U MYJIbTUMEINITHOE 000pyJ0BaHUE;
® BHUJICO- U AyJMOBU3YaJIbHBIE CPE/ICTBA OOYUEHHUS U JIp.

1. Bechbl aHanuTHYECKUE, TEXHUYECKHE.

2. Cuekrpodoromerp CD-46.

3. ®orokonopumerpbl KOK-2, KOK-2MII.

4. Nonomepst 130, DxcriepT, AKBUIIOH.

5. ATomHO-abcopOrmonHslil ciektpomeTp «KBaHT Z-OTA» ¢ mporpaMMHBIM o0ecrieueHreM
¥ HAOOPOM JIaMII.

6. T'azoBbiii xpomarorpad «Kpucramm» ¢ [geTeKTopaMud 1O  TEIUIONPOBOAHOCTH,
AJIEKTPOHHOMY 3aXBaTy U KalWJULIPHBIMU KOJIOHKAMHU.

7. O6opynoBaHue Jisl TOHKOCJIONHON XpomaTorpaduu.

8. UK-cniektpomerp.

9. Mepnas mocyna, CTYNKH AJisi MPOOOMOATOTOBKM U3 arata W SIIMbI, YallKd, TUTTIU U3
MJIATUHBI, KBapIla, CTEKJIOYTIEPO/Ia.

10.IlenTpudyra.

11. METOJUYECKHUE YKA3AHUSI JIJIS1 OBYYAIOIUXCSI IO OCBOEHUIO
JUCHUTINHBI

TeopeTnyeckuii MmaTepuan IUCHUIINHBI «PaBHOBECME M KMHETHKA PEaKIMi B pacTBOPAX»
u3y4yaeTcs B TE€UEHHE CEMECTpa B COOTBETCTBUHM C y4eOHbIM IuaHOM. CamocTrosTenbHas
BHEayJMTOpHass paboTa MarucTpoB  oOecreyeHa JJIEKTPOHHBIMU Y4eOHO-METOAMYECKUMU
pecypcamu (cuctema Moodle), BO3MOXKHOCTBIO OOIIEHHMS MarkucTpaHTa ¢ MpernojaBaTeieM
IIOCPEACTBOM 3IIEKTPOHHON IIOYTBHI, JOCTYIIOM B Internet.

OCHOBY TEOpPETHMUECKON TOATOTOBKM IO JAMCHUIUIMHE «XUMHUYECKass KUHETHUKAa U
MEXHau3Mbl XHMHMYECKMX PEAKLIUI» COCTABISAIOT JIEKLIWH, KOTOpBIE IIPEICTABISIOTCS
CHUCTEMaTHYEeCKH B COYETAHWU C CEeMHHAPCKMMU U JaOOpaTOpHbIMM 3aHATUAMH. OCHOBHBIE
yU€HHUs M BIaJEHUA OTpabaThIBAIOTCS W 3aKPEIUISIOTCS HAa CEMUHApCKUX U J1a00paTOpHBIX
3aHATUAX. AYIUTOPHBIE 3aHATHS (JIEKIUH, CEMUHApBI U J1a00OpaTOpHbIE 3aHATHSA) 0OBEIUHEHBI C
CaMOCTOSITEIbHOW BHEAYJAUTOPHOW PabOTOM MarucTpoB HaJ PEKOMEHIYyEMOW JIMTepaTypoH, a
TaKXKe 3aJaHUsIMHU, KOTOpbIE BBIAAET TMpernojaBaTelb W INPH IMOATOTOBKE K J1a0OpaTOPHBIM
3AHATHUAM.

IIpy u3yyeHUM IUCUMIUIMHBI MarucTpaHTaMU MOTYT HCIIOJb30BaThCS CIENYIOLIHE



I/IH(bOpMaLII/IOHHBIe TCXHOJIOI'MM 1 MHHOBAITMOHHBIC MCTO/bI:

- DJIEKTPOHHBIH BapUAHT Y4EOHO-METOAMYECKOIO KOMILIEKca (C HCIOIb30BaHUEM
CUCTEMBI Moodle);
- pecypchl JIEKTPOHHON OMOJINOTEYHOH CUCTEMBI;

- pecypcbl UHTEpHET;
- MyJIbTUMEIMIHAs TEXHUKA.

IIpenonasareip, YUTAIOMUN AUCLHUIUIMHY, BEACT Y4ET IIOCEHIAEMOCTH U OCYLIECTBIISAET
KOHTPOJIb 3a BBIIOJHEHUEM CaMOCTOSITEIbHOM paboThl. Tekyliuii KOHTPONIb 3aK/IoYaeTcs B
MOHUTOPHUHIC BBIITOJHCHUA y‘-IGGHOfI nporpamMmbl JUCHUIINIMHBI Ha ayAUTOPHBIX 3aHATUAX H
OLIEHKE Pa0bOThl HA CEMUHAPCKUX U MPAKTUYECKUX 3aHATHIX.



Pabouas mporpamma aucuuiuiiHel «PaBHOBecHE M KHHETHMKA PEAKIMA B PacTBOpax»
coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusMu PI'OC BO mno HampaBieHHIO MOATOTOBKH
04.04.01 Xwumus (ypoBEHb MAarMCTpaTyphl), YTBEP)KACHHOIO IMpPHKa3oM MUHHUCTEPCTBA
obpazoBanus u Hayku Poccuiickoit @eaepanmu ot 13 urons 2017 r. Ne 655

[Tporpammy cocraBuna: .mpodeccop xadenps xumuu Apyakosa P.[,.

Pabouas nporpamMMa yTBep KJeHa Ha 3acejaHuu Kadeapbl XUMHUH

[Tporokon 3acemanus Ne 10 ot «20» wmrons 2023 .

Pabouas nporpamma oo0peHa yueOGHO-METOIMYECKUM COBETOM XUMHUKO-OHOJIOTMYECKOTO
dakyapTeTa

[Tporokom 3acemarmst Ne 10 ot «26» wutons2023 .

[Iporpamma paccMOTpeHa Ha 3aceJaHuU Y 4e0HO-METOANYECKOTO COBETa YHUBEPCUTETA

[Tporoxon 3aceqanust Ne 10 ot «28» wutons 2023 .



Caenenust 0 nepeyTBep:KIeHHH IPOrPAaMMBbI HA OYepeIHOH Yu4eOHbIi roa u

perucTpanuu u3MeHeHui

YyeOHblii
rong

Penrenue

Kadeapsl
(Ne mpoToxkona,
JaTa)

BHeceHHbIe H3MEHEHUS

IMonmuce 3aB.
kadenpoit




