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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
YU€TOM IOCJIETHUX TOCTHKEHUI B TEXHUKE IKCIIEPUMEHTA M0 XMMHYECKON KUHETHKE

2. MECTO JUCHOMIIJIMHBI B CTPYKTYPE OIIOII BO

JucnunnuHa «PaBHOBeCME M KHHETHKA peaklMi B pPacTBOpax» OTHOCUTCS K
aJbTEPHATHUBHBIM JTUCIUIUIMHAM, W3y4daeTcs B 3-M cemectpe.. s ee u3ydeHus HEOOXOIUMBI
0a30BBbIC 3HAHUS HEOPTAHMYECKON XUMUU, OPraHUIEeCKOW XUMHH, (PU3UUIECKONH XUMHUH, a TaKKe
(U3UKA U MAaTEMAaTHUKH.

Tab6auuna 2.1.

CBs3b JUCHUILIMHBI «PaBHOBecHe M KHHETHKA peaxum?i B pacrBopax» C
NnpeaAmeCcTBY OIUMHA JTUCHUIVIMHAMUA U CPOKHA UX U3YYCHUSA

Kon JvcuMnimeel, OPEANIECTBYIOMINE AUCUUILIMHE Cemectp
JUCLIUTLIMHBI «PaBHOBecHE 1 KUHETHKA PEaKLMil B pacTBOpax»
b1.B.05 TepMoarHaMKMKa U MOJIEKYJISIPHO-KUHETUYECKAST TEOPUS 1
HEOOpPaTUMBIX MTPOLIECCOB
OCHOBHBIE METOJIBI XUMHUYECKOTO aHAIHM3a 1
b1.B./1B.03.01
b1.0.05 Xumuueckas TepMOJMHAMUKA U (a30BbIe PAaBHOBECHS 2
Tabauua 2.2.

Cesi3p  ucuunMHbl «PaBHOBecMe M KHMHETHKAa Ppeakuuii B pacTBOpax» c
NnocJaeYIIUMHU JUCUUIVIMHAMM M CPOKHU UX U3YUYeHH S

Kon Jlucuunnuuel, creAyoolue 3a JUCHUIUTMHOU Cemectp
JUCTIUTITAHBI «PaBHOBecHE 1 KMHETHKA PEAKIIUA B paCTBOpaxX»
b1.B.10 TepMoauHaMuKa pacTBOPOB 4

B pe3y.11bTaTe OCBOCHUSA JUCHMIIJIMHBI MaFI/lCTpaHT JOJIZKCH
3HATD:

- MPOCTYIO MOJIEKYJISIPHYIO MOJENb KUIKOCTH;

OCHOBBI XUMHUYECKON KMHETUKU U MEXaHU3M PEaKIUii;
KUHETHKY HEKOTOPBIX MPOCTHIX PEAKIIHIl;

- KUHETHKY U PABHOBECUE HEKOTOPBIX MPOCTHIX CUCTEM.



YMeTh:

- OIpEaACIATh MOPAAOK PCAKIUH U MOJICKYJIIAPHOCTD,
- pas3jinyarhb p€aKurur MCKAY HOHAMU U ITOJAPHBIMU MOJICKYJIaAMU,
COACPpKAIIKME TPHU NOJAPHBIC I'PYIIIBI U B CMEIIAHHBIX PaCTBOPUTECIIAX.

Baanern:

- OCHOBHBIMH METOJaMH KHHECTHYCCKOI'O MCCIICAOBaHNAA.

3. KOMIIETEHIUH OBYYAIOIIEI'OCA, POPMUPYEMBIE B
PE3YJIBTATE OCBOEHUSA JUCIIAIIJIMHBI

[Tportlecc W3ydeHWs JTUCHUIUIMHBI HAmNpaBiIeH HAa (DOPMHpPOBAHUE DIIEMEHTOB
cienyromux komnereHuud B coorBercTBUM ¢ PI'OC BO wu OIIOII BO no nanHomy

HaIIpaBJICHUIO ITOAT'OTOBKHU:

a) ynuBepcaabHbIx (YK) - YK-4
0) mnpodeccnonaabubix (IIK) - I1K-3.
Taoauna 3.1.

Marpuuna cBsi3M KOMIIETeHIHH, (JOPMHUPYEMBIX HA OCHOBE M3Y4YCHHUS THCIUIIIHHBI
«PaBHOBecHe M KHHETHKA PeaKlUil B paCTBOPax», ¢ BpeMeHHbIMM 3TallaMH OCBOECHHUS ee

coiepKaHus
Komer Kommnereninsa Cemectp
KOMIIETEHIINH U3y4YECHUS
(@rocC)

YK-4 CrocoGeH  NpUMEHATh  COBPEMEHHbIE  KOMMYHHUKAllMOHHbIE 3
TEXHOJIOTMM, B TOM YHCIE Ha HWHOCTPAaHHOM A3BIKE, IS
aKaJIeMHYeCKOro U Mpo¢eCcCHOHaTbHOIO B3aUMOCHCTBHS

[TK-3 CriocoOeH Ha OCHOBE KPUTHUYECKOTO aHanu3a pe3yiabratoB HUP u 3
HHUOKP  oneHuBaTh  NEpPCHEKTHBBI  UX  IPAKTHYECKOIO
MPUMEHEHHUST U TPOJOJDKEHUS paboThl BbIOpaHHOW oOnacTu
XUMHH, XMMUUYECKON TEXHOJOTUHU WM CMEXKHBIX ¢ XMMHUEH HayKax




4. OFBbEM JINCIUAILJINHBI U BUJIbl YYEBFHOM PABOThHI

Tabauua 4.1.
Bun y4yeoHoii padoThI Bcero 3
4acoB cemecTp
OO01mmast Tpy10eMKOCTh TUCITUTUTHHBI 180 180
AyIUTOpHBIC 3aHATUS 64 64
Jlexkuun 32 32
[Tpaktuyeckue 3austus  (113) 32 32
CamocrositenbHas padota cryaentoB (CPC) 89 89
Kontposnb 27 27

5. COAEP) KAHME JUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX UJIM ACTPOHOMHNYECKHUX YACOB 1 BUJIOB YYEBHbBIX

3AHATUI

CTpyKTypa u cojep:KaHHe TUCHUIIHHBI

Taoauna 5.1.

Buabl yuedHoii padoThl,

DopMbI TEKYLLET0

Paszpnen BKJII0Yas KOHTPOJIsA
Ne JAuCUHMIINHBI o CaMOCTOATEILHYI0 yCIEeBaeMOCTH (no
n/n 5 padoTy CTYy1eHTOB H Heldenam cemecmpa)
S| | TpyaoeMKoCTb (B 4acax) ®opma
3 NMPOMEKYTOYHOMH
arrecTaumu (no
cemecmpam)
JIGKI] npakt. | Cam.p.
Beenenue. OCHOBBI XUMU-
1, el 3 4 2 10
4eCKOM TepMOJUHAMUKH.
OCHOBBI XUMHUYECKOW KHHE-
2. | Tuku. [In 3HMOHHBIC Pe- 3 4 4 12
Jdbdy p KOHTpOJIbHAs paboTa
aKIIMH.
Kunetnka HEKOTOPBIX
3. op 3 4 6 12 KOJUIOKBUYM
MIPOCTHIX PEAKINH.
3amelnieHue npyu HaCchIIIEH-
4, ! p 3 4 6 10 KOHTpOJIbHAs paboTa
HOM YTJIEPOAHOM aTOME.
Nounbie peakiuu. MoHbl 1
5. P 3 4 4 14 KOJUIOKBUYM
TIOJISIPHBIE MOJIEKYJIBI.
MoHOMOJNEKYIIIPHBIE PEaK-
6. | uun. Karanurtuueckue peak- | 3 4 4 12 KOHTpOJIbHAsA paboTa

uun. Biusgaue naBnedus.




BricTpble peaknuu U penak-
7. | cartuoHHBIE YPPEKTHI. 3 4 4 10

Kopenmnsmusi.

Peaknuu Mexay NOJISIpHBI-
8. H Y p 3 4 2 9 KOJUIOKBUYM

MU MOJICKYJIAMH.

HUroro: 32 32 89

Tabauna 5.2.
Konkperusamnusi pe3yJbTaToB 0CBOECHHS THCIUTIIHHBI

YK-4 Cnocoben npumenams coépemeHHble KOMMYHUKAUUOHHbIE MEXHON02UU, 8 MOM
yucne Ha  UHOCMPAHHOM  A3bIKe, O/l  AKAOEMUYECKO20 U  HPOecCUOHAIbHO20
eé3aumooericmeusn
3HaTh: paznuuHble QYHKIHO- | YMeTh: oOpamarscs (MHCh- Baanern: HaBBIKAMH

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

MEHHO) Ha UHOCTPAHHOM SI3bI-
Ke Ha npodeCCHOHAIbHBIC Te-
MBI B 00JaCTH XHUMHH, COC-
TaBIsATh  pedeparbl,  cce,
JUTEepaTypHBbIC 0030pbI, HAyU-
HBIE CTaTbH B 00JacTH COO-

IeJIeHaNpaBIeHHOro cOopa u
aHaNM3a JUTEpaTypHBIX JaH-
HbIX Ha HWHOCTPAHHOM S3BIKC
[0 TEMaTHKE Hay4YHOTO HCCIIe-
noBaHus (pabota ¢ mepuo-
JUYECKUMHU  HM3IaHUSIMH, MO-

CTBEHHBIX HMHTEPECOB; apry- | Horpadus-mMu)
MEHTUPOBAHHO M KOHCTPYK-
TUBHO OTCTauBaTh CBOM I103HU-
LU U UJIEU B aKaJEMHUYECKUX
U TNpoecCUOHANBHBIX JIHC-
KyCCHSIX Ha MHOCTPAaHHOM

SA3BIKE

IIK-3 Cnocoben na ocmnoee Kpumuueckozo ananuza pesyaomamoe HHP u HHOKP
OUEHUBAMb NEPCNEeKMUGbl UX NPAKMUUECKO20 HNPUMEHEHUA U RPOOOJINCEHUA pPadomul
8bIOPAHHOU 001ACMU XUMUU, XUMUYECKOU MEXHON02UN UL CMENCHBIX ¢ XUMUEH HAyKax

3HaTBh: METOJbl IJIAHUPOBA- | YMeTh: OLIEHUBATh pe3yibTa- | Baagers: MeToaMu perieHus
HUs M opraHuzauuu pabotsl | Tt HUP u HOKP, nepc- | npobiaem ¢u3ndeckoit Xumuu
KOJUIEKTMBA B paMKaxX Hayd- | IEKTUBBI MX IPAKTHYECKOrO | HA  OCHOBE  COBPEMEHHBIX
HbIX M HAyYHO-TEXHHYECKHMX | IPUMEHEHUS B DPa3JIMYHBIX | KOHILENIHNM €CTECTBO3HAHUS

OPOEKTOB MO  (pu3nyeckoit | o0macTsax GU3NIecKor XUMHUH
XUMUA
Conep:kanue QM CHUTIHHBI

BBenenune. CocTosHME MOJIEKYJ PAaCTBOPEHHOIrO BemecTBa. KHAKOE COCTOSIHUE
BeuiectBa. IIpoctass MonekynsipHas MOZENb JKUIKOCTH. OHEprus MEKMOJIEKYISIPHOTO
B3alMOJICUCTBUSL.

OcHoBbl xMMHM4YecKOH TepMoaMHAMHMKH. (CraTucTHYeckass OIEHKAa KOHCTaHT
paBHOBecusl. KuneTnueckoe paccMOTpEeHHE PaBHOBECHBIX COCTOSTHUM.

JKCIepHUMEHTAJIbHbIE  JaHHbIe 10  PAaBHOBeCHSIM  Pa3jJM4YHOr0  THIA.

Kondopmannonnsie paBHoBecusi. PaBHOBecue B mpolieccax nuMepusanui. BogopoaHas CBs3b.
JlononHuTENbHBIE TAHHBIE O BOJOPOJHON CBA3U. ['naponutudyeckre paBHoBecus. PaccMoTpenue
PAaBHOBECH HAa OCHOBE AaKTUBHOCTEM M MEXKMOJICKYJSIPHBIX CUJI. BiusHue pacTBopuTeNns Ha
XUMUYECKHE paBHOBecusi. PaBHOBecue mporeccoB pacTBopeHusi. PaBHoBecusi Mexay razamu u




BOJHBIMU PacTBOPaMHU.

OcHoBbl xuMHYeckoOil KuHeTuKH. llopsgok peakuuu. Ilopsimok peakuuu U
MOJIEKYJIIPHOCTb. MexaHu3M peakuuu. Meroa CTauuMOHApHBIX KOHILICHTPAaLMHA. YpaBHEHUE
AppeHnyca. Teopuu XUMHUYECKOW KHUHETHUKU. OHTPONMS AaKTHBALIMM MOHOMOJIEKYJISIPHBIX
peakuuii. OHTpONMUS aKTUBAaLUMU OMMOJEKYJISpHbIX peakuuid. KunHetuka u paBHOBecue
HEKOTOPBIX MPOCTBIX CUCTEM.

Judpdy3nonnsie peakuuu. Yacrota CTOJIKHOBEHMM MEXKIAy HE3apsLKCHHBIMU
cepruyecKUMHU YacTULIAMH PAacCTBOPEHHOro BellecTBa. YpaBHeHHe CmonyxoBckoro. Kuneruka
pactBopenus. Jlumutupyromas posib 1upPy3un B XUMHUUECKUX peaknusx. YpaBHeHue Crokca-
Oiamreiitna. Kunetnka koarymsmuu. Juddy3us B peanbHbix pactBopax. Hudbdysus B
OuHapHbIX cMecsX. CTONKHOBEHME MEXAY MOJIEKYJIaMH pacTBOPEHHOIO BELIECTBA U
MOJIEKYJIAMH PaCTBOPHUTEIIS.

KuHeTnka HeKOTOpPBLIX MPOCThIX peaknuil. HeoOpaTumple MOHOMOJIEKYISPHbIC
peakuuu. OOpaTuMble MOHOMOJIEKYJSIpHbIE peakuuu. Bpems penakcanuu B 0OpaTHUMBbIX
MOHOMOJIEKYJISIpDHBIX ~ peakuusax.  IlocienoBarenbHble  MOHOMOJIEKYJISIDHBIE — PEAKLUU.
HeoOpatumble OumonekyasipHble peakiuu. KuHETMKAa OMBUIGHHMsS CIOXHBIX  3(UpPOB.
KoHKypeHTHBIE =~ MOHOMOJIEKYJISIDHBIE W OuUMOJeKyisipHble  peakuuu.  OOpartumsie
OMMOJIEKYJIIpHbIE 1 MOHOMOJIEKYJIipHbIe peakuuu. HeoOpaTumble TpUMOJIEKYIIIPHBIE PEAKIIMH.
OOpatuMblie TPUMOJIEKYIISIPHBIC M OMMOJIEKYIISIPHBIE PeaKkIny. Peaknnuy mepeMeHHOro mopsiKa.
Karanurnueckne peakuuu.

Hounbie peakumu. YpaBHeHnue bpeHcrena-breppyma M ero sKCnepuMeEHTalbHas
IIPOBEpPKA. 3HAYEHUE COJIbBOJIM3a MNP HOHHBIX peakuusx. KauecTBeHHoe omnucaHue poiau
WOHHBIX I1ap IIPM MOHHBIX peakuusax. KoamdecTBEHHBIN NOAXO0M K ONMMCAHUIO Y4aCTHs MOHHBIX
nap B MOHHBIX peakuusx. Peakuus mexay nepcyiabpaToM Kauus U (QeppoLMaHUAOM KajHsl.
Kunernka ypaBHeHus bpencrena-beeppyma. IIpumenenne ypaBHeHus bpeHcrena-beeppyma k
KMHETUKE HUTpOoBaHUs. KHHETHKa NOHHOTO 3aMEIIEHUs B OKTadIpUYECKUX KOMIUIEKCaX.

3ameleHre NPH HACBIIMIEHHOM aToMe yriepoaa. Peakiuu MeTHITallOr€HUIOB C
UOIU/I-UOHAMH B  aneroHe. BnusHue pasz0aBieHuss B BOAHBIX pacTBopax. Peakuuum
METUJITAIOTEHUIOB C LMAaHHUJI-MOHAMU B BOJHOM pactope. Peaknum MeTWIraloreHuaoB ¢
pa3IMYHBIMM MOHAMH B BOJHBIX pacTBopax. Peakuny HOAUCTOro METHiIa C pa3IndHbIMU HOHAMU
B BOJIHOM pacTBOpe. 3HaUCHHUE COJIbBATALINU.

Honbl U mojsipHbie MOJICKYJIbI; 3aMellleHHe B apoMaTH4YecKoM psiny. Peakuun B
TOMOJIOTUYECKOM psify. [[Ba MexaHuW3Ma peakiui 3aMmelleHus; KapOOHHEeBbIe MOHBI. BiusHue
IIOCTOSIHHOTO 3apsijla Ha KUHETHKY IPOCTBIX pEakLHUid B apoMaTHYECKOM psny. BausHue
3aMecTUTENe Ha OMBbUICHHE anu(aTHUYecKuX CIOXKHBIX 3¢upoB. Peaknuum Mexay voHamMH U
MOJIIPHBIMU MOJIEKYJIAMH B CMEIIAHHBIX pacTBOPUTENAX. CONOCTABIEHNE PEAKIIMHA 3aMELCHUS B
anudaTuyecKoM U apoMaTH4ecKoM psnax. KBaHToBoMexaHnyeckasi TpaKTOBKA BIUSHUS OPTO, -
MeTa- U Mapa-3aMeCTUTENIEH.

Monomosiekyasipable peakuuu. Pasznoxenue o3oHa. Pa3znokeHue MATHUOKHCH a30Ta B
razoBod (¢aze u B pactBope. Ilpocreifmee BeIpakeHHWE I KOHCTAaHTBI CKOPOCTH
MOHOMOJIIEKYJISIpHOH peakiuu. ConocTaBieHue MOHOMOJIEKYJISIPHBIX PEaKIluii B ra3oBoil (aze u
B pactBopax. KuHeTmka peakuuii nexkapOOKCHIMpPOBAaHUS B pacTBope. PaznokeHue HOHA
dbenmnIuazoHus B Boje. PaznoxkeHne CUIBHO MOMSPHBIX U CONIe00pa3HbIX coenuHeHuit. OOriee
CTaTMYECKOE PACCMOTPEHHE MOHOMOJIEKYISIPHBIX peakiuii B Ta3ax. MOHOMOJIEKYJISIpHbIE
peakifK, CKOPOCTh KOTOPBIX OMpEAeIAeTCs BpalllaTeIbHON peakcaiuei.

Karanutnueckune peakuumn. Hekotopsie nmpocThie KaTauTuyeckue peakuuu. O0mmii u
cnenuduyecknii katanus. Karamusz B pacTBOpe YETHIPEXXJIOPUCTOrO yriiepona. Pazmoxenue
JUALlETOHOBOIO  CHMPTA; KaTalu3 THUIPOKCUA-MOHAaMHM. J[Ba MexaHu3ma TIHIpOJu3a,
KaTaJu3upUpPyeMOro HWOHAMH BOJOpona. [Waponu3 CIOXHBIX S(QUPOB B CMEMIAHHBIX
pactBopuUTelsix. ' OMOreHHbIN KaTaln3 HOHAMH METaJUIOB.

Bausinne naBnenusi. Peakuuu B HeBOOHBIX cpenax. OO0beMHBIN dDPEeKT akTHBAH U



€ro 3aBUCUMOCTH OT TeMiepaTypbl. O0beMHBIN 3 (EKT aKTUBALMH TPU PA3TUYHBIX JaBICHUSAX.
Peakiun B BoAHBIX pacTBOpax. MoHHble peakuuu. Peakuum Mexay MOHaAaMM U TOJSIPHBIMU
MOJIEKYJIaMH. DHTaJbIMS U SHEPTUS aKTUBALIUU.

boicTpble peakuuu U penakcanuoHHble 3¢dexTbl. OnpenencHue CKOPOCTH
HEKOTOPBIX OBICTPBIX PEAKIUH KIACCHYECKUMHU MeTonamMu. HoBble MeToabl omnpeaencHHs
cKkopocTell ObIcTpbIX peakiuidl. Penakcanumonnsle Mmeroabl. KoneOaTtenpHas penakcanus B
KUAKOCTAX. BinsiHue naBneHus Ha Bpems penakcauuu. Penakcanus, cBs3aHHasl ¢ HAPYILICHUEM
XUMHYECKOro  paBHoBecusa. OOpaTuMmbple  MOHOMOJIEKYJsApHble — peakuuu. OOpaTumas
aucconmanus. JluMepu3anMoHHBIE paBHOBeCHS B pa30aBICHHBIX pacTBopax. V3MeHeHue
CTPYKTYpbl JKUAKOCTH. PenakcanuonHele >(@exTsl M MeaneHHble peakuuu. Kuneruka
K0JIeOATEIbHOTO BO30YXKICHUS.

Koppesasinusa. CraTHcTHYeCKHE KOPpEeIILMU MEX1y IapaMeTpaMH pPacTBOPUMOCTH.
Craructuueckue KOppeisiliMM, OCHOBAaHHbIE Ha pacrpeaeneHuu sHepruu. CTaTHUCTUYECKUE
KOppensiuu it 00pa3oBaHMs BOJOPOJHBIX CBSI3€HM, MEX1y KOHCTAaHTaMU TUCCOLMALUU
KOHCTaHTaMM rujapatauuu. HekoTopele kuHermueckue koppensiuuu. Koppemsduus wmexny
CTaTUCTUYECKUMH U KHHETUYECKMMHU IIOCTOSIHHBIMU. Y paBHeHue bpencrena.

Peakuum  Mexay  NOJSIPHBIMM  MoJleKyJdaMu.  BiusHue — pactBopuTens:
9KCHEPUMEHTAJbHbIC JaHHbIC. BilusHUE NIUAJIEKTPUYECKONH NPOHMLAEMOCTH PaCTBOPUTEIIS.
OTtkioHeHus OT crporoi OumonexkynasipHoctu. llpeaBapurenbHoe OOCYKIEHUE KHHETHKU
MEJJIEHHBIX peakuuil. Bo3MoxkHOe 00bsSCHEHHE MEIJIEHHOCTU COJIbBOJIMTUYECKUX PEaKIMM.
[TpenBapuTensHOE OOBSICHEHUE MEJICHHBIX PEAKIIN.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'HN
IIpy oOcCBOEHMM JMCUUIUIMHBI MCIOJB3YETCS AKTUBHBIE W MHTEPAKTUBHBIX (OPMBI
NPOBE/ICHUS 3aHATHM, Takue Kak: CEMHUHAp B JUAJIOTOBOM peXHMe, JeloBas Hrpa, pa30oop
KOHKPETHBIX CHUTyallud. YIeNbHbI BeC 3aHSITUH, NMPOBOJUMBIX B HHTEPAKTUBHBIX (Qopmax,

cocraBysieT 50% ayIUTOPHBIX 3aHATHH.

7. HEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA A5
CAMOCTOSTEJBHOMN PABOTHI OB YUAIOIINXCS O JACHUILINHE

7.1. IlepedeHb-y4eOHO-METOAMYECKOTO O0eCTIeYeHHs U1l 00yUaIOIUXCsl O AUCHUIUINHE:

1. Owmmanysns H.H., Knope JI.I'. Kypc xumuueckoit kunetuku. M.: Boicias mxoma. 2004.
2. @usnueckas xumus. [lox pea. Kpacnosa K.C. T.2 M.: Beiciias mixona. 2008.
3. Jlabosun JI., Apenc JIx. 3anaun no puznyueckoit XuMuM ¢ petreHusmMu. M.: Mup. 2010.

JIEKIIMOHHBIE 3aHATHS MPpOBOAATCA 1 pa3 B HCACIIIO B o0beMe 2 4acoB M 2 4YacoB
MPAKTUYCCKUX 3aHITUH B 3 CCMECTPE. Ilocne oxoHuYaHUS HU3YyUCHUSA KaXJ0l TeMBI

MarvuCTpaHThbl ITPOXOJAAT TCCTUPOBAHUEC, BBITIOJIHAIOT KOHTPOJIBHBIC pa6OTBI.

7.2. Yxazanus 11t 00y4JaroIuxcs 0 OCBOCHHIO AUCITUTUTHHBI



Tadauua 7.1.
Conep:kanue caMOCTOSATEILHOM PadoThl 00yYAO M XCS

NoNo Temvi/6onpocul, 8biHOCUMbBIE HA CAMOCMOAMENbHOE [Kon-60 Dopmul
n/n uzyuenue yacos pabomul

L Beenenue. OCHOBBI XUMUYECKOM TEPMOANHAMUKH. cobecenoBanne
10

2. |OcHOBBI XUMHYECKOW KuHETUKHU. J{nddy3rnonnbIe pe- cobeceoBaHue
AKIIMH. 12

3. |KuHeTHKa HEKOTOPHIX MPOCTHIX PEAKLIHIA. cobecesosaHme
12

4. 3aMelneHue Mpyu HACBHIIIICHHOM YIJIEPOIHOM aToOME. cobecepoBaHue
10

g |HomHbie peakimy. VIOHEI i IOISAPHBIC MOJICKYIIBL. cobeceioBanue
' 14

6.  [Monomonexynapusie peakuun. Katanuruueckue peakium. cobecenoBaHune
BiusiHue naBieHust. 12

7. |BBICTpBIE PEAKIMH U PEIaKCAIMOHHBIE Y (PPEKTHL. cobecenoBaHune
Kopemsanus. 10

8- Peakumn MEX Ty TTOJSIPHBIMH MOJIEKYJIaMH. cobecesoBanme
9

8. OHEHOYHBIE CPEACTBA JJIsI TEKYHIEI'O KOHTPOJIA
YCIIEBAEMOCTHU U ITPOME KYTOUYHOU ATTECTALIUAN
Ilpumepnuie 6onpocwt 014 codecedosanus
Bapuanm 1
1. YTo mOHMMAIOT MO/ TEPMUHOM “‘CKOPOCTH PEaKITUu’?

2. Yto Takoe kuHeTHYeCKOoe ypaBHeHHe? Kakoit BHI MMeeT KHHETHYECKOEe YPaBHEHUE JIJIS
aJIeMeHTapHOM peakuuu? g cioxKHONW peakuuun?
Yto Takoe MopsAa0K peakluy Mo JaHHOMY BeriecTBy? UTo Takoe oOmuii mopsaok?
4. KakoB (pu3HuecKuil CMBICT KOHCTaHTHI cKopocTh? KakoBa pa3sMepHOCTh KOHCTAHTHI
cKopocTH?
5. Hanummmre CTEXMOMETPUYECKOE YpPAaBHEHHE M MEXAaHHU3M pEaKUUU pPa3JI0KEHUS
NEPOKCHJA BOJOPOJA B IPUCYTCTBUM IUXPOMATTA KAIHS. .

.



6. CdopmynupyiiTe TPUHIUN KBAa3UPABHOBECUS U BBIBEIUTE KUHETHYECKOE YPaBHEHHE
nporiecca B tuddepeHnmanpHoin Gpopme.

7.  Kak o0pabaTbhIBaloTCsi 3KCIIEPUMEHTAIBHBIE JaHHBIE 110 Pa3I0KEHUIO IEpOKCHIA
Boiopoaa uddepeHIaTIbHBIM METOI0M?

8. BeiBenuTe kKMHETHYECKOE ypaBHEHUE pasioxenus HyO, B unTerpanpaoit popme. Kak

00pabaThIBatOTCs SKCIEPUMEHTAIbHbBIE IaHHbIE HHTErPATbHBIM METOJIOM?

9. HamummTe >KCHEPUMEHTANIBHYIO YCTaHOBKY s paznoxenus HpO,. [louemy sTa
YCTaHOBKA Ha3bIBAETCS] YCTAHOBKOW IOCTOSIHHOTO JaBJICHUs?

10. Kaxk npoBepuTh repMETHYHOCTh YCTAHOBKU?

11. Kak paccuuTarh KOHIEHTpPALMIO MEPEKHCH BOAOPOAa B pPEaKTope, 3Hasg O0BEM
BBIICJIUBIIETOCS KUCTOpoaa?

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

13. Dueprus aktuBanuu. Pacuer YHEPrUM aKTHBAIIHH.

14. KakoB pu3HUECKHI CMBIC SHEPTUU aKTHBAIUHU?

15. TloueMy MoaMpOBaHHUE allE€TOHA SBJIAETCS ABTOKATAJIMTUYECKOW peaklLMed W rie npu
BBIBOJIE KMHETUYECKOI'O YPABHEHUS 3TO UCMOJb3yeTCs?

Bapuanm 2

JaiiTe onpenesnenrne CKOpOCTH TOMOTE€HHON PEAKLMK U TE€TEPOTreHHOM.
Uro Takoe KUHETUYECKOE ypaBHEHUE?
KakoB ¢u3nueckuii cMbICI KOHCTaHTbI CKOPOCTH PEaKLUU?
Urto Takoe yaCTHBIN MOPSAOK PEaKMy 0 JaHHOMY KOMIIOHEHTY? UTo Takoe o0Imuii
OpsI0K?

5. Ilouemy peaxiusi HOIUPOBaHUS alleTOHA SBJSETCS peakuuel Broporo nopsiaka? Kakos

MEXAHU3M pEaKLUU B KUCIION cpene?

6. KakoBa pa3mMepHOCTh KOHCTaHTHI CKOPOCTH PEAKIIUU BTOPOTO MOPSIKA?

7. 3anumuTe KMHETUYECKOE YpPaBHEHHE HOJUPOBaHMS aleToHa B JudepeHInanIbHoN
dbopwme.

8. Brleaute uHTErpasibHy0 (HOpMYy KMHETHUYECKOTO YPAaBHEHHS HOIUPOBAHUS.

9. Kak rpaduuecku onpeaenuTb KOHCTAHTY CKOPOCTH HOJAUPOBAHUS?

10. Kak paccuutaTh Ha4aJlbHYIO KOHIIEHTPALMIO alleTOHa, KaTalu3aTopa, Hoxa?

11. Jing yero mpu TUTPOBAHUHU HoAa THOCYNIb(ATOM HATPUS B KOJIOOUKY ISl TUTPOBAHUS
BHocuTcs pactBop NaHCO3?

12. Kakoit MeToJ1 KOHTPOJIS 32 CKOPOCTHIO PEAKIINU HOAUPOBAHUS MOXKET OBITh MPEII0KEH?

13. Kak ompenensercst SHeprusi aKTUBALUHU U3 SKCIEPUMEHTAIbHBIX JAHHBIX?

14. B xakux eIMHUIIAX U3MEPSAETCS DHEPTUsI aKTUBALIUH?

15. TTouemy, TUTpPYs O THOCYIB(HATOM, MOKHO JIEJIaTh BHIBOJ O KOJIMYECTBE BCTYIHBILETO
B PEAKIIHIO alleTOHA?

el A

Ilpumepul 3a0anuii KOHMPOILHBIX padOmM
Bapuanm 1

1. OcHOBHBIE MOHATHA XWMHYECKOH KHHETHKH. IIpocTble syieMEHTapHbIE U CIOXKHBIE
peaxIuu.
Mexanusm peakunn. CKOpOCTh peakiuy. 3aKOH JEHCTBUS Macc — OCHOBHOM MTOCTYJAT
XUMHYECKON KMHETHKH. MOJIEKYISIPHOCTh pEaKIiH.
2. ®opmanpHas kuHeTHuka. [lopsaaok peakiuu. Kunernka HeoOpaTUMBIX peakIfii HYJIeBOTO
W TIEpPBOTO Mopsaka (mpsmMas u oopaTHas 3a/1a4a).
3. Kunernka HeoOpaTHMBIX peakiuii BTOPOTo U TPEThero mopsaka (mpsMast 1 oopaTHas
3a/1aya).
4. VHTerpasbHbIi METOA ONPEAEICHUS OPsIIKa peakuuu u ero Mmoaudukanuu. CpaBHUTE



¢ nuddepeHnanbHBIM METOIOM.
5.  JluddepeHnumanpHplli METOM ONpEACICHUS TMOPSAIKA PEaKIUd, €ro MOIu(UKAIUH.
CpaBHUTE C UHTETPAITBHBIM METOJIOM.

Bapuanm 2

=

Kunetnka 0OpaTUMBIX peakiuii IEpBOro mopsiaka (mpsiMast 1 oOpaTHas 3a/1a4a).

2. OOparumble peakiui BTOPOTO MOpsiKa (MpsMasi © 0OpaTHasl 3a7a4a).

3. Kunernka nmapamienpHBIX peakiuii mepBoro nopsaka. OTHOCUTENbHAS PEaKITMOHHOCTIO-
COOHOCTb.

4. Kuneruka rnocienoBaTelbHbIX peakiuil nepporo nopsaka. MccnenoBanmne KUHETUUECKUX
YpaBHEHUI MOCIIE0BATEIbHBIX PEAKLIUH.

5. Ilepuox nmosymnpeBpaIieHus U OnpeAesieHUE MOPsIIKa PEAKIUU C €T0 ITOMOIIBIO.

Bapuanm 3

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

2. IlpuHIUN KBa3WUCTAIMOHAPHOCTH KOHIEHTPAMKA MPOMEKYTOYHOTO MPOIAYKTAa M €ro
MCII0JIb30BaHUE JJIs1 BBIBOJA KHHETUYECKOIO YPABHEHUS.

3. Kunernka HeoOpaTUMBIX peaklnii N-oro mopsjaka (Ciay4an, KOrjaa BCe peareHThl B3SThHI B
OJIMHAKOBBIX KOHIIEHTPALUX).

4. 3aBUCUMOCTb CKOpPOCTH pEAaKUUM OT TeMIepaTypbl. TepMOJMHAMUYECKHI BBIBOJ
ypaBHEHUs AppeHHyca. OHEprusi akTUBAaLlUM JJIEMEHTApHOM XMMHMUYECKOM peaklUMu U €¢
CTaTUCTUYECKUN CMBICII.

5. YpaBHeHnue Appenuyca B tuddepeHInanbHON U MHTerpalibHON hopMe. DMIUpHUYecKoe

ONpEIECIICHUE YJHEPTUN aKTUBALUH.

Bapuanm 4

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

2. DHepreTHyeckas cxema IBOMHOrO coyaapeHHs. BeposTHOCTh akTHMBHOIO cOyJa pPEHHs.
®opmyna Tpayrua-JIsronca.

3. HopmanbHble, ObICTpBIE M MEVICHHbBIE PEAKIIMU B TEOPUH AKTUBHBIX COYIApPEHUI.

4. Mennennsie peakuuu B Teopun TAC, crepudeckuii hakTop.

5. bBricTphle peakiuu TEOpHH aKTUBHBIX COyAapeHUi. YUeT HECKOJIbKUX CTETIeHEH CBOOOIIBI
pu coyaapenusax. @opmyia XvHIIENbBYA.

Kpumepuu ouenku omeema cmyoenma npu 6bln0JaHEeHUU KOHMPOJIbHOU PAdOmbl

Onenka TpeOoBanus kK 3HAHUAM
OTJIMYHO NPUBEJICHBI TIOJIHbIE MPAaBUJIbHBIE PEIIEHHUs,, OTBETHI I'PAMOTHO
apryMEHTHPOBAHEI
XOPOIIO JIONYIIEHbl HE3HAYUTEIbHbIE MOTPEHIHOCTH TMpPH OTBETaX Ha
BOIPOCHI, apryMeHTaIus Obl1a He OJHOM
yJIOBJIETBOPUTEIH B OTBETaX Ha HEKOTOPBIE BOMPOCHI JIOMYILEHbI IpyOble OIIMOKH,
HO 4yacThb BBIBOJIOB HE AapryMEHTHpPOBaHA WM apryMEHTHpOBaHA
HEMPaBUIBHO
HEY/IOBJIETBOPUTE orBeThl Ha 50 u Gonee % BOMPOCOB OMIMOOYHBI, OOJBITUHCTBO
JILHO BBIBOJIOB HE apryMEHTHPOBAHbI WM apTyYMEHTHPOBAHbI HEMPABUIBLHO




Ilpumepnvie mecmoegwie 3a0anus

1. B HEeKOTOpOH peakuuu TeMnepaTypHbli kKod(duimeHnt paseH 2. Ilpu moBbIIeHUH
temnepaTypsl oT 0 10 50 °C CKOpOCTh 3TOM peaKIMu YBEIUYUTCSA B YUCIIO Pa3:

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

2. Ilpy NOBBILICHUH JABJICHUS B 5 pa3 CKOPOCTh peakiiy 00pa3oBaHus HoI0BOI0pOIa U3
IIPOCTHIX BEIIECTB BO3PACTET B YUCIIO pas:

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

3. Peaknust mpu Temmeparype 20 °C npotekaet 3a 6 muH 45 c. Ilpu temnepatype 60 °C
(koaddunment Baut-I'odpda mis nmanHON peakuuu paBeH 3) 3Ta K€ peakius 3aKOHYUTCS
yepe3 (B C):

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

4. Peakuus npu temreparype 30 °C npotekaet 3a 2 muH 40 ¢, a npu temneparype 70 °C
9Ta ke peaknwus nmporekaet 3a 10 ¢. Temmeparypablii KOAPOUITUSHT TaHHOW PEAKITUH PaBEH:

a) 1,5;6) 2; 8) 2,5; 1) 3.

5. 3 mepedncieHHBIX peakluil BbIOpaTh Ty, KOTOpas MPOTEKaeT ¢ MaKCUMalbHOU
CKOPOCTBIO.

a) OOpazoBanue xJyopujaa cepeOpa W3 HHTpaTa cepedpa W XJOpuUJa HATpUsi B
pacrtBope;

0) OKHUCJIEHHE ITaHOJa B OpraHN3Me YeJIOBEKa;

B) OpOXEHUE TIIIOKO3HI;

T') KOPpO3Hs *Kele3a BO BIAKHOM BO3JIyXe.

6. Ha cmemenue paBHOBecHsI B X0/le peaKIIMd BOCCTaHOBJIeHUs1 okcuaa xene3za(lll)
BOIOPO/IOM OKa3bIBAET BJIMSIHUE:

a) U3MEHEHHE JaBIICHMS;

0) BBeJIeHUE KaTaJIN3aTopa;

B) y/aJeHue U3 cephl peakliuu 00pa3yroIuxcs IPOAYKTOB;
T') U3MEHEHUE TeMITepaTypHhI.

7. Karanms Mmoxker ObITh:

a) OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIM;
0) OMOJIOTHYECKUM;

B) TOMOTE€HHBIM;

') FETEPOTrE€HHBIM.

8. UHru6uTOoOpoM Ha3bIBAKOT:

a) OMOJIOrMYEeCKHii KaTalnu3aTop;

0) oTpULIATENbHBIN KaTalIn3aTop;
B) MOJIOKUTENIBHBIN KaTalu3arop;
') COBCEM HE KaTajau3aTop.

9. lnsi kakoii W3 mMepevyHCIeHHBIX PeakUuil JaB/ieHHe He BJHsSET HAa CMelleHue
paBHOBecHusi?

a) O0pa3oBaHKe BOJIBI U3 TPOCTHIX BEIICCTR;
0) oOpa3oBaHNEe aMMHAaKa U3 MPOCTHIX BEIIECTB;
B) 00pa3oBaHKME METaHa M3 MIPOCTHIX BEIIECTB;



r) oOpa3zoBanue OPOMOBOIOPOAA U3 MPOCTHIX BEIIECTB.

10. /IBe peakuuu NpoTEeKaIOT ¢ OAMHAKOBOI ckopocThbio npu 30 °C, ko3P PpuuHeHTbI
Banr-T'opda nuas 3tux peakuuid 3 u 5 coorBercTBeHHO. OTHOIIEHHE CKOPOCTEN 3THX
peakuuii, nporexkawomux npu 60 °C, pasHo:

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

Kpumepuu OUECHKU omeema cmydenma npu 6blNOJIHEHUU MECMOB8bIX 3a0anuil

Onenka

TpeboBanusi K 3HAHUAM

OTJINYHO

OneHKa «OTIMYHO» BBICTABISETCS CTYJEHTY, €CJIM OH INIyOOKO U
IIPOYHO  OCBOWJI  IPOTPAMMHBIM  Marepuall,  MCUYEpPIBIBAIOLIE,
IIOCJIEA0BATENBHO, YETKO U JIOTUYECKU CTPOMHO €T0 M3JIaracT, yMEET
TECHO YBSA3bIBaTb TEOPHUIO0 C IPAKTHKOH, CBOOOJHO CIIpaBiseTcs C
3aJa4aMH, BOIPOCAaMU M JPYrMMH BHJIAaMM IPUMECHCHHA 3HAHUM,
IIPUYEM HE 3aTPYAHSCTCS C OTBETOM IPHU BHUIOM3MECHECHHUM 3aJaHMIA,
IIPABUJIBHO OOOCHOBBIBAET MIPUHSITOE PELICHHE.

XOpOLIO

Onenka «XOpOIIO» BBICTABIIACTCA CTYACHTY, €CJIM OH TBEPAO
3HACT Marcpuraj, rpaMOTHO U IO CYIICCTBY H3JIaracTt €ro, He A0ImyCcKas
CYHICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPpOC, IIPaBUJIbHO
MNPUMCHACT TCOPCTUUCCKHUE IOJOXCHUA IMPH PCHICHUN HNPAKTHYCCKHUX
BOIIPOCOB M 3a1ia4, BJIaJICCT HCO6XOI[I/IMI>IMI/I HaBbIKaMU U IIPUCMaMH HX
BBITIOJIHCHNS.

YAOBJIECTBOPUTCIIb
HO

OneHka «yAOBIETBOPUTENHHO» BBICTABISIETCS CTYIEHTY, €CIH
OH WUMEET 3HAHUS TOJHKO OCHOBHOTO XapakTepa, HO HE YCBOWII €ro
JeTaned, JONMycKaeT HETOYHOCTH, HEAOCTaTOYHO  IMpaBHIIbHbBIE
(GOpMYIMPOBKH, HAPYIICHUS JIOTHYECKOW IMOCIEA0BATEILHOCTH B
W3TI0’KEHUU MIPOTPAMMHOT0 MaTepHana, UCIBITHIBACT 3aTPYAHEHUS TIPU
000CHOBaHHUH OTBETA.

HCYOOBJICTBOPHUTEC
JIBHO

OueHka «HEYNOBIETBOPUTENBHO» BBICTABISETCS  CTYACHTY,
KOTOPBIM HE 3HAET 3HAYUTEIBHOM YacTH MPOrPAMMHOIO MaTepuana,
JIOTTYCKaeT CYIIECTBEHHBIE OLTUOKHU, UIMEET 3aTPyTHEHUS MPU OTBETE Ha
BOMIpOChl W oOOocHOBaHMM OTBeTOB. Kak mpaBuio, oOIleHKa
«HEYAOBJIIETBOPUTEIBHO» CTAaBUTCS CTYIEHTaM, KOTOPbIE HE MOTYT
MPOJIOJDKUTh ~ 00ydeHue  0e3  JOMOJHUTEIBHBIX  3aHATUM  TIO
COOTBETCTBYIOLIEH TUCIUILIIMHE.

©OoNo Ok wDdDE

Ilpumepnas memamuxa Kypcoewix paoom

MounekynsapHO-KHHETHYECKAst TEOPHUSI.

DJIEMEHTHI KHHETHYECKOW TEOPHUH r'a30B

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOPHUH.
Kunerunka peakuuii B pacTBOpax.

OcHoBHBIE (HOPMYITBI MOJIEKYIISIPHO-KHHETHYECKON TEOPUH.
KuHeTnka 1 MexaHU3M peakluii B JIEKTPUUIECKUX pa3psiiax.
Kunerndeckas ¥ NOTCHIMAIIBHAS SHEPIHSL.

Kunernka nenHsix peakiuu.

Teopus akTHBUPOBAHHOTO KOMILIEKCA.

10. [IpumeHeHre OCHOBHOTO 3aKOHA KHHETUKHU K IPOCTHIM OJTHOCTOPOHHUM PEAKIIHSIM.




11. Kunetnka GOTOXMMHUYECKUX PEAKIIUN B ra3ax.
12. DnemenTapHasi TEOpUS AKTHUBHBIX CTOJIKHOBEHUH.

Kpumepuu oyenxu Kypcoeoii padomut

Ouenka Kpumepuu oyenxu
Otanyno paboTa BHIIOJIHEHA B COOTBETCTBUU C YTBEPXKJIEHHBIM IUIAHOM,
NOJHOCTBIO ~ PACKphITO  COJAEp)KaHHUE  KAKAOro  BOIpOCa,
MarucTpaHTOM chOopMyIUPOBAHBI COOCTBEHHbBIE

apryMEHTHPOBAaHHBIE BBIBOJBI 1O Teme paboTsl. OdopmiieHue
paboOTBl  COOTBETCTBYET TpenbsBIsieMbIM TpeboBanusMm. [Ipu
3amuTe paboThl CTYJEHT CBOOOJHO BIIAZECET MATEepUaloM U
OTBEYACT Ha BOIIPOCHI.

Xopowmo paboTa BHIIIOJHEHA B COOTBETCTBUU C YTBEPXKJIEHHBIM IUIAHOM,
HOJHOCTBIO ~ PACKpbITO  COAEpP)KAaHME  KaXIOro  BOIpOca.
HesnauntenbHble 3aMedanust K opopmiieHuto padotsl. [lpu 3amure
paboThl MarkCTPAHT BJaJle€T MaTEepUAIIOM, HO OTBEYAeT HE Ha BCE
BOIIPOCBHI.

Y10BJI€TBOPUTEIHHO paboTa BBHINIOJHEHA B COOTBETCTBUU C YTBEPIKICHHBIM IIIIAHOM,
HO HE TIOJHOCTBIO PAaCKPBITO COJEpKaHHE KaXJOro BOIPOCaA.
MaructpantoMm He cJelaHbl COOCTBEHHBIE BBIBOJBI IO TEME
pabotsl. I'pyOble HeocTaTku B opopmiaeHun padotsl. Ilpu 3amuTe
paboThI CTyACHT ci1abo BIIaJileeT MaTepuaIoM, OTBEYAaeT HE Ha BCE
BOIIPOCHI.

HeynosiieTBopurtebHO paboTa BBINOJIHEHa HE B COOTBETCTBUU C YTBEPKIECHHBIM
IUIAHOM, HE  PACKpPBITO  COJEp)KaHHE  KaKIOro  BOIpoOCa.
MaructpaHToM He cielaHbl BBIBOABI MO Teme paboTel. ['pyObie
HemocTaTku B odopmiieHuu pabotel. [lpu  3amumrte paboOThI
MarucTpaHT He BJaJIeeT MaTepuaioM, HE OTBEYAET Ha BOIPOCHI.

Hpumepnble KOHmMpPOJIbHblE 60RPOCHL K IK3AMEH)

1). Benenue B KMHETHKY.

2). CrexuoMmetpust. MoneKyIIpHOCTh. MOHOMOJIEKYJISIPHBIC PEAKIIUH.
3) .bumonekynspHeie peakiuy. TpUMOIEKYISIPHBIC PEAKIIHH.

4). OnpeneneHne MEXaHU3MOB PEAKITHIA.

5). DneMeHTapHBIC KHHETHYECKHE 3aKOHBI. KiHETHYeCKoe ypaBHEHHE.
6). Ilopsaok peakiuu. Koncranta ckopocTy.

7). OmpeneneHue Mopsiika peakii 1 KOHCTAaHTBI CKOPOCTH.

8). MHTerpanbHOEe KHHETHYECKOE YPAaBHEHHUE MTEPBOTO MOPSIIKA.

9). OmpeneneHue KOHCTAHTHI CKOPOCTH PEAKIIUH MEPBOTO TOPSIKA.
10). UaTerpanbHble KHHETUYECKUE YPABHEHUS BTOPOTO MOPSIIKA.

11). Peakuus ¢ yuactuem IByX peareHTOB.

12). Peakiusi, B KOTOPOH y4acTBYET OJMH PEArcHT, WM PEaKiMs MEXIY ABYMs pearcHTaMH,
HaYaJbHbIE KOHIEHTPALMU KOTOPBIX PABHBI.

13). OmpeneneHre KOHCTaHT CKOPOCTEH PeakIuii BTOPOTO MOPSIKA.




14). VHTerpanbHble KHHETHYECKHE YPaBHEHHS TPEThEro nopsiaka. OOpaTUMble peaKinu.
15). DkcnepruMeHTaIbHbBIC METO/IbI OIPEICIICHUS] CKOPOCTEH PEaKI[Hid.

16). duddepenumnanbHpie METOIbI. MeTO Ha4yaJIbHONH CKOPOCTH.

17). UuterpanbHbiec MeTo6l. MeTox mpo6. HempepriBHBIE METOIBI.

18). Peakuuu B razoBoii ¢ase.

19). 3aBUCHMOCTh CKOPOCTH PEaKIMU OT TeMIlepaTypbl. YpaBHeHHE AppeHuyca. DHEprus
aktuBauuu. OnpeeneHne 3Hepruy aKTUBALUUA. AKTUBUPOBAHHBIN KOMILIEKC.

20). Teopun ckopocteit peakuuid. Teopust cTOIKHOBEHUH. HemocTaToO4HOCTH Teopuu
CTOJIKHOBEHUH.

21). Teopust aOCOMOTHBIX CKOPOCTEH.

22). TepmoauaaMudeckas GopMyIHPOBKA KHHETUYECKOTO YPaBHEHUS. DHTPONHS aKTHBAIUH.
23). Teopuu MOHOMOJCKY/ISPHBIX peakiuii. Teopus Jlunaemana. Teopust ['unmenByaa.
24). Teopuu PPK (Paiica, Pamcnieprepa, Kaccens) u Cnelitepa.

25). Ilpoueccel ¢ yuacTueM aTOMOB M CBOOOTHBIX PaIUKaIOB.

26). Tunsl cnoxHbIX peakuuid. Henenusie nporeccsl.

27). Hepa3BeTBieHHBIC IICMHBIC IMPOLECCHl. Pa3BEeTBICHHBIC MEMHBIE MPOIECCHI.
CrammonapHoe npubimxenue. Peakuus Bomopoa ¢ poMom.

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

29). DHeprus akTHBAIMK. AJIMTHBHAS TOJUMEPH3ALIHUSL.

30). Peaknuu ayTooKcwiICHHsS B Ta30BOH (aze. Peakmmm BomOpoma C KHCIOPOJIOM.
Kunernka pa3BeTBICHHBIX LIETTHBIX PEAKITHIA.

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

32). Teopus mepexoAHOr0 COCTOSHUS I KUAKOPa3HbIX peakiuil. Peakiuu ¢ yyactuem
noHoB. [Ipupona nonos u pactsoputens. MonHas cuna pactBopa.

33). BiusiHue aBneHuUs! HA CKOPOCTh PEaAKIH.

34). Karanutnueckue peakuu. ['oMOreHHbIN KaTanus.

35). Peakiyu B rasosoii ase. KucinorHo-ocHoBHOU KaTanm3. Crienn(puIecKuil KUCIOTHO-
OCHOBHOM KkaTayn3. O0ImuKN KUCIOTHO-OCHOBHON KaTalus3.

36). Karamutunueckuii 3akoH bpéHcrepa. ['eTeporeHHbIi KaTanus.

37). MexaHu3Mbl peakiuii Ha TpaHUIIe pasjelia ra3-TBepaoe Teno. M3orepma aacopOiuun
Jlenrmropa. @epMeHTATUBHBIN KaTaJIN3.

38). ®oroxuMHYecKue peakiuy. 3aKOHbI HOTOXUMHUH.

39). [Ipoueccel BO30OYkaeHUS MONeKyI. Jluccoruarus.

40).Jle3akTuBanusi W XUMHUYECKas peakuusd. BHyTpuUMonekyspHble MpeBpalieHUsS
DHEPIUH.

41). dortomuTHueckue peakiuu. PazmokeHwe #omucTtoro Bojmopona. Jlumepuzamms
aHTpalLEHa.

42). ®oToCEeHCHONTN3UPOBAHHBIE PEAKITHH.

43). OxcriepuMeHTanbHbIe METOABL. MicTOUHMKN cBeTa. XMMUUECKNE aKTUHOMETPBI.

44). BpIcTpbIe peaKIlHH.

45). CtpyeBble MeToAbl. Peakiinu ra3oB B IPOTOYHBIX TPyOax.

46). IlpoTouHble peakTOpbI AJIs PeaKIil B )KUIKOM (a3ze.

47). OrpanuueHus CTPYEBBIX METOJIOB.

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

49). UmnynbcHbIN (HOTONN3 U paguonn3. MeToibl MarHUTHOTO Pe30HaHCca.

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

I(pumepuu OUCHKU omeema HA IK3dMEHe

4-GanbHas 1IKana [Toxasarenu Kpurepun
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(ypoBeHb HE
chopmMupoBaH)

o

. IlomHOTA WM3NIOXKECHUSI

TCOPCTUUCCKOTO
Marcpuala,

. ITonaoTta "

MPaBWIbLHOCTh
perieHus
MPAKTUYECKOTO
3a/1aHus;

. IIpaBunbHOCTH W/MITU

apryMEHTUPOBAHHOCT
b U3JI0KCHUS
(mocneaoBaTeNbHOCTh
JIEHCTBHI ),

. CaMoCTOSTETBbHOCTD

OTBETA;
KynbTypa peun;

. U T.O.

JTaH  TIOJIHBIM, B
JIOTHYECKOU M0CJIEI0BATEIbHOCTH
pa3BepHYTHI OTBET HA MOCTaBICHHBIN
BOIIPOC, TJIe OH MPOJAEMOHCTPUPOBAI 3HAHUS
mpeaMeTa B IMOJHOM oO0beMe ydeOHOM
IPOrPaMMBlI, JOCTaTOYHO rI1yOoKO
OCMBICIIUBA€T  JUCHUIUIMHY,  CaMOCTOS-
TEJbHO, W MHCYEPHBIBAIONIE OTBEYAEeT Ha
JOTIOJTHUTEIbHBIE ~ BOMPOCHI,  MPUBOAUT
COOCTBEHHBIE TPUMEPHI MO MPOOIEMATHKE
MOCTaBJIEHHOTO BOIpOCa, pemmn
NPeUIO’KEHHBIE MTPAKTHYECKHE 3a7aHus 0e3
OIIMOOK.

Maructpantom

MaructpaHTOM J1aH pa3BepHYTHIN OTBET
Ha HOCTaBJIeHHBIfI BOHpOC, rac MaFI/ICTpaHT
JIEMOHCTPHUPYET 3HAHUS, IPUOOpPETEHHBIE Ha
JIEKIIMOHHBIX W CEMHHAPCKUX 3aHATHAX, a
TaKXeE HOJIyquHI)IG HOCpeI[CTBOM I/I3yT-IeHI/I$[
00s3aTeNbHBIX Y4E€OHBIX MAaTEpPHAIOB IO
KypCy, IaeT apryMeHTUPOBAHHBIE OTBETHI,
MPUBOJUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJHOE  BJIAJCHUE  MOHOJIOTHYCSCKOM
peYblO, JIOTUYHOCTh M IOCJEI0BATEIbHOCTh
otBeTa. OHAKO JOMYCKAETCS HETOYHOCThH B
oTBeTe. Pemmn mnpenioKeHHbIE MPaKTU-
JecKHue 3aJaHusg C HEOOJIBIINMU
HECTOYHOCTAMU.

Maructpantom JTaH OTBET,
CBUJICTEIILCTBYIONINY B OCHOBHOM O 3HAHUH
IIPOLIECCOB n3y4yaemMoit JUCHUTIIUHBI,
OTJIMYAIOIIHUICS HEAOCTATOYHOU TITyOMHOM
U TIOJHOTOW PACKPBITUS TEMBI, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  TeOpuH,  ciabo
c(OpMUPOBAHHBIMU  HABBIKAMHU  aHaJIH3a
SBJICHHM,  TIPOILIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTUPOBAHHBIE
OTBETHI u MIPUBONTH TIPUMEPBHI,
HEJOCTATOYHO  CBOOOJHBIM  BIIaJICHUEM
MOHOJIOTHYECKOW PEYbI0, JIOTUYHOCTHIO H
MOCJIEI0BATEIbHOCTBIO OTBETA.
JlommyckaeTcsi ~ HECKOJAbKO  OMMOOK B
CO/IepKaHUU OTBETa u peneHnu
MPaKTUYECKUX 3a/IaHH.

MaructpaHToOM JaH OTBET, KOTOPBIi
COJICPIKUT PSAN CEPHhE3HBIX HETOUHOCTEH,
OoOHApY)KWBAIOIIMK HE3HAHUE TPOIIECCOB
n3y4yaeMoi MpeaMETHOMN obnacrtu,
OTJIMYAIOIIMKACS HETITyOOKUM PacCKpBITHEM
TEMbI, HE3HAHHEM OCHOBHBIX BOIIPOCOB




TEOpUH, HEC(HOPMHUPOBAHHBIMH HABBIKAMHU
aHalIM3a SBJIICHUM, IPOLECCOB, HEYMEHUEM
JlaBaTb ~ apryMEHTUPOBaHHBIE  OTBETHI,
ciabbIM  BIIAZICHHEM  MOHOJIOTHUYECKOU
peubl0,  OTCYTCTBHEM  JIOTUYHOCTH U
MOCJICIOBATCIIbHOCTH. BriBonnl
IIOBEPXHOCTHBI. PenieHne npakTHYECKHX
3a/IaHUI HE BBINOJIHEHO. T.e MarucTpanr He
Croco0eH OTBETUTh Ha BOIIPOCH! Ja)xe IpU
JIOTIOJIHUTEIBHBIX ~ HABOAAIIMX  BOIIPOCAxX
IIPENOIaBaTelIs.

9. YHEBHO-METOAUYECKOE 1 TH®POPMAIIMOHHOE
OBECIIEYEHHUE JUCIHUIIVINHbI

9.1. YueOHasi iuTeparypa

a) OCHOBHAas.

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

JIa6oBun JI., Apenc JIx. 3agauu no ¢pusnueckoit xumuu ¢ pemenusimu. M.: Mup. 2010.

4. KoponskoB J[.B. Teopernueckas Xumus: o0OLIME NPUHIMUNBI U KOHIEHIUH.
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.: Bricmast mkouna,
2006, 374c.

7. Owmmanyans HM., Kuaoppe J.I. Kypc xumnueckoit kuHetnku: M.: Boicmas mikosna,
1984, 463c.

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

9. TI'.OBepu. OCHOBBI KNHETHKHU 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 ¢pusnueckoit xumun. T.1 u T.IL Iox pexn. S1.U. I'epacumona. M.: Xumus, 1973.

3. Ipaxtuxkym mo ¢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/ (PT'Bb)

http://elibrary.rsl.ru Hayunas snekrponHas Oubianorexa
http://elibrary.ru/default.asp Poccuiickast HarmonanbHass OubaroTeKa
http://primo.nlr.ru  http://nbmgu.ru Dnextponnass O6ubnuoreka Poccuiickoit


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

roCyIapCTBEHHOU OMOTUOTEKH

9.3. IIporpammHoe obecrieueHue

YHuBepcuter oOecredeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJTHO
pacIpoCTpaHsIeMOro NPOorpaMMHOI0 00eCIIeYeHHs, B TOM YUCIIE OTEUECTBEHHOTO IPOU3BOICTBA.

Kaxnprii o0yyaromuiicsi B Te4eHHE BCETO Meproaa o0ydeHus o0ecreueH MHIUBHUIYaTIbHbBIM
HEOIPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HH(pOPMallMOHHO-00pa30BaTeIbHON cpene
YHHUBEpPCHTETa U3 JI000M TOYKHM, B KOTOPOH MMEETCS JOCTyl K HWH(POPMALUOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTu «VHTepHeT» Kak Ha TEpPUTOPUN YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuter oOecredeH CIEAYIOIUM KOMIUIEKTOM JIMIEH3UOHHOTO IMPOTrpaMMHOIO

oOecrieyeHus.
1. JluneH3moHHOE MpOrpaMMHOE oOecreueHue, ucnonblyemoe B MHrl'Y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.Ilporpammusriii kommiekc MMUC “Buzyansnast Ctynus TectupoBanus’

1.4. Antusupycnoe I10 Eset Nod32

1.5.CnpaBouno-nipaBoBasi cucrema “KoHcynpTant”

1.6.CrpaBouno-mipaBoBasi cucrema “I'apant”

Hapsmy C TpaAUUOMOHHBIMHU HU3JaHHUAMHU CTYACHTBI MU COTPYAHHKU HMCIOT BO3MOKHOCTH
IMMOJIB30BATLCA SJICKTPOHHBIMU IMOJJHOTCKCTOBBIMHA 6azaMu JaHHBIX:

Taonuya 9.1.
Ha3zBanme pecypca Ccbuika/nocTyn

DOnekTpoHHass Oubnnoreka oHnaH «EaumHOE OKHO K http://window.edu.ru
00pa3oBaTEILHBIM PECypcam)

«O06pazoBarenbHbIil pecypc Poccumn» http://school-collection.edu.ru

denepalibHBIN 00pa30BaTEIIBHBIN MTOPTAT: YIPEKICHUS, http://www.edu.ru —
nporpammel, craiaaptsl, BY3b1, rectol EID, THA

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

oOpa3oBatenbHbIX pecypcoB (PLIMOP)

OBbC "KOHCVYJIbTAHT CTYJIEHTA". DnexrpoHHas http://polpred.com/news
OMOIMOTEKAa TEXHUYECKOTO By3a

WznarenbctBo  «JlaHb». DIeKTpOHHO-OMONIMOTEUHAs http://www.studentlibrary.ru -
crcTemMa

Pycckas BupTyanbHast OMbaroTeKa http://rvb.ru —

WznarensctBo  «JlaHby. DJIEKTPOHHO-OMOIHOTEUHAS http://e.lanbook.com -
crcTemMa

ExenenenbHuk Haykn W oOpasoBanusi FOra Poccum http://old.rsue.ru/Academy/Arc
«AKageMus» hives/Index.htm

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

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

DJEeKTPOHHO-CIIPABOYHAs CHCTEMa IOKYyMEHTOB B cepe http://www.informio.ru
obpazoBanus «MHPOpMUOY»

WNudopmanmonno-npaBoBasi cucrema «KoHCynbTaHT- CereBasi Bepcusi, IOCTYyITHA CO
TLTIOCH BCEX KOMITBIOTEPOB B

KopriopatuBHoi cetu Marl'yY



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/

Nudopmanmonno-npasoas cuctema «I apanT» CereBast Bepcusi, JOCTYMHA CO
BCEX KOMITHIOTEPOB B
KopropatuBHoOil cetn Uarl'y
DneKTpOoHHO-0MbIMoTeuHas cucreMa «tOpaidt» https://www.biblio-online.ru
10. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYEHUE IUCHUIIJIMHBI
Nmeromtasics  martepuanbHO-TEXHMUYECKass 0Oa3a  yHUBEpPCUTETa obecrieynBaeT

Ka4ECTBEHHOE IIPOBEJCHUE TEOPETUYECKUX U IIPAKTHYECKUX 3aHATHMN !
- IPOBEJCHME JEKLHUH - annaparypoi Ajs JEMOHCTPallui WIIIOCTPATUBHOIO MaTepHala;
- ayJUTOPHIO I CEMUHAPCKUX 3aHATUM;
- TMPOEKLMOHHOE 000PYI0BAaHUE U KOMIIBIOTED.
[TepeueHp HEOOXOIUMBIX TEXHUYECKHX CPEACTB OOY4YEHMs, UCHOJIb3YyEeMbIX B y4yeOHOM
IIpoLECCE Il OCBOEHUS IUCUUILIMHBI «PaBHOBECHE M KUHETHUKA PEAKIIMIA B PACTBOPAX»:
® KOMIBIOTEPHOE U MYJIbTUMEIUITHOE 000pyJOBaHUE;
® BHUJICO- U AyJAMOBU3YyaJIbHbIE CPEICTBA OOYUYECHUS U JIP.

1. Becbl aHanuTHUECKHE, TEXHUYECKUE.

2. Cnextpodotomerp CD-46.

3. ®orokonopumerpsl KOK-2, KOK-2MII.

4. Nonomeps 130, DxcniepT, AKBUIIOH.

5. AtomHO-abcopOunonHbIN cekTpoMeTp «KBant Z-OTA» ¢ nmporpaMMHBIM 00€ecIiedeHHEM
¥ HaOOpOM JIaMII.

6. TazoBeii xpomarorpad «Kpucramn» ¢ pgerekTopaMd IO  TEIJIOMPOBOIAHOCTH,
AJIEKTPOHHOMY 3aXBaTy U KalWJUIPHBIMUA KOJIOHKaMH.

7. O6opynoBaHuE A1 TOHKOCIOWHON XpoMaTorpaduu.

8. UK-cnexkTpomertp.

9. MepHas mocyna, CTYNKH JUIsl MPOOOMOJrOTOBKM M3 araTa W SIIMbI, YalllKU, TUTIH U3
IUTATHHBI, KBaplia, CTEKJIOYTJIepo/ia.

10.IlenTpudyra.

11. METOJUYECKHUE YKA3AHUSI JIVISI OBYUAIOIUXCSI IO OCBOEHUIO
JUCHUIJINHBI

Teopernueckuii Matepuan TUCHUIUTHHBI «PaBHOBECHEe M KMHETHKA PEAKIM B pacTBOpaX»
U3ydaeTcs B TEUCHHWE CEMeCTpa B COOTBETCTBHHM C Y4eOHBIM TuIaHOM. CamocTosTenbHas
BHEayAMTOpHAas paboTa MarucTpoB  obecreueHa HSJIEKTPOHHBIMH Y4eOHO-METOAMYECKUMHU
pecypcamu (cuctema Moodle), BO3MOXXHOCTBIO OOIIEHHS MarkcTpaHTa C MpernoaBaTeaeM
MOCPEJICTBOM AJIEKTPOHHOU MOYTHI, JOCTYIIOM B Internet.

OCHOBYy TEOpPETHYECKOH IMOATOTOBKH IO JHCHUIUIHHE «XUMHUYECKash KHHETUKA W
MEXHAau3Mbl ~XMMHUYECKMX pEaKUU» COCTaBJISIOT JIEKIUH, KOTOpbIE MPEICTaBIISIOTCS
CUCTEMAaTUYECKH B COYETAaHMM C CEMHHAPCKUMU M JIabopaTOpHBIMU 3aHATHSAMH. OCHOBHBIE
YVUEHHUS W BIAQJCHUS OTPabaTHIBAIOTCS U 3aKPEIUISIFOTCS HA CEMHUHAPCKUX U JabOopaTOpHBIX
3aHATUAX. AYIUTOPHBIC 3aHATHS (JEKIIMHA, CEMUHAPHI U JTAOOPATOPHBIE 3aHATHS) OOBEAMHEHBI C
CaMOCTOSITENIbHOW BHEAyIUTOPHOH pabOTON MarucTpoB HaJ PEKOMEHIYEeMOW JUTEpaTypoi, a
TaKKe 3aJaHUsIMH, KOTOpBbI€ BBIIAET MpernojaaBaTelb M IMPHU IMOATOTOBKE K J1aOOPaTOPHBIM




3aHATHUAM.

IIpy u3ydyeHUM IUCLMIUIMHBI MAaruCTPaHTaMU MOTYT HCIIOJIb30BaThCSA CIEAYIOLIME
I/IHq)OpMaLII/IOHHbIe TCXHOJOI'MH U MHHOBAaITMOHHBIC MCTOAbI:

- DJIEKTPOHHBIA BapHAHT Y4eOHO-METOAMYECKOIO KOMILIEKCa (C HCMOIb30BaHUEM
CUCTEMBI Moodle);
- pecypchl JIEKTPOHHON OMOIMOTEYHOM CUCTEMBI,

- pecypcbl UHTEpHET;
- MyJIbTUMEIUIHAs TEXHUKA.

IIpenonasareinpb, YUTAOMUN AUCHUIUIMHY, BEAET YUYET IIOCEIAEMOCTH U OCYILECTBIIAET
KOHTPOJIb 3a BBIIOJHEHUEM CaMOCTOSITEIbHON paboThl. Tekylui KOHTPONIb 3aKiIoYaeTcs B
MOHUTOPHUHIC BBITTOJHCHUSA y‘-IGGHOfI nporpaMmMbl TUCHUIUVIMHBL Ha ayJAUTOPHBIX 3aHATHAX U
OLIEHKE pabOThl HA CEMUHAPCKUX U MPAKTUUYECKUX 3aHATHIX.



Pabouas mporpamma aucuuruiiHel «PaBHOBecHE M KHHETHMKA PEAKIMA B PacTBOpax»
cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusiMu PI'OC BO mno HampaBieHHIO HOATOTOBKU
04.04.01 Xwumus (ypoBEHb MAaruCTpaTyphl), YTBEP)KACHHOIO IpPHKa30oM MMUHHUCTEPCTBA
obpazoBanus u Hayku Poccuiickoit @eaepanmu ot 13 utons 2017 r. Ne 655

[IporpamMmy coctaBui:

K.ILH., mpodeccop Kadeapbl XUMUU CanamoB A.M.



Pabouas mporpamMma yTBepkKacHa Ha 3aceaHUU Kapeapbl XUMHUH

[Tpotokoun 3acenanuss Ne _ 10 or « 21 » wmad 2024 .

PaGouas mporpamma ogo0peHa yaeOHO-METOIMIECKUM COBETOM

XI/IMI/IKO-6I/IOJ'IOFI/ILIGCKOFO_(1) AKYJIbTCTAa

[TpoTtokoun 3acemanust Ne _ 10 oT « 22 » Mad 2024 .
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