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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

I_IeJ'IﬂMI/I OCBOEHMSI [HCHUILUIMHbI «XHMHYECKAsds KHHETHKA M MeXaHH3MbI
XUMHUYECKHUX pealcum?i» ABJIAIOTCHA:

* u3ydyeHHE (YHIAMCHTAIBHBIX TMOHITHA XHMHYECKOM KHHETHKM KaK HAyKd O
CKOPOCTSIX M MEXaHH3MaX XMMHUYCCKUX PEaKIIHI;

* M3y4YCHHE OCHOBHBIX JKCIIEPUMEHTAIBHBIX 3aKOHOMEPHOCTEH, JIeXKAlUX B OCHOBE
TEOPUU XUMHYECKON KUHETHKH;

e yriuyOlieHWe 3HaHWK OOIMX 3aKOHOB XHUMHYECKOH KUHETHKH, CBSI3HM TCOPHH
XUMHUYECKOH KHHETHKH C COBPEMCHHBIMH TEXHOJIOTHUSMH, MPUMEHSIEMBIMA B XHUMHYCCKOU
MPOMBINIICHHOCTH;

* (opMHpOBaHUE Yy CTYJCHTOB 3HAHHM M YMECHUH B PEUICHUM MPAKTUYCCKHX 3a7ad B
001aCTH XUMHYECKON KMHETHKH;

* yIyOJCHHOE U3YYCHUE MEXAaHU3MOB XUMUYECKUX PEaKIIHIA;

* PaCKpBITh POJIb XUMUYECKOW KHHETUKH B MPUPOJIHBIX U MPOMBIIIJICHHBIX MPOIeccax,
c(hOpMyYITHPOBATh OCHOBHBIC 33]]aud TEOPUN XUMHUUYCCKOW KUHETUKU, OIUCATh €€ CTPYKTYpPHBIC
AJIEMEHTHI U ITOHSITHS.

2.MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

I[I/ICLII/IHJII/IHa «XI/IMI/I‘-IGCKaH KHMHCTHUKA U MCXAaHU3Mbl XUMHUYCCKUX peaKuHﬁ» OTHOCHUTCS

K JUCHHILTUHAM TI0 BBIOOpY; U3ydaercs B 3 cemectpe. s ee uzydeHuss HeoOXOIUMBbI Oa30BbIE

3HaHUSI HEOPTaHUYECKOW XUMUU, OPTAHUYECKON XUMUH, (PU3HMUECKON XHUMHH, a Takke (PU3UKU U
MAaTCMaTUKHU.

Taoauma 2.1.

CBs3b JUCHHUILIMHBbI «XHMHYECKasi KHHETHKA M MeXaHN3Mbl XUMHYECKHX peakum‘fl»
C MpeAECTBY OIIUMHU TUCHUIIVIMHAMHA U CPOKH UX U3YUYCHUSA

Kon JIMCUMIUIMHBL, TPEIIECTBYIOIINE OUCLUILINHE Cemectp
JUCLIATIIIMHBI «XUMHUYECKass KUHETHKAa W MEXaHU3Mbl XHUMHUYECKHUX
peaKuuii»
b1.B.09 HayuHble OCHOBBI PENO/IaBaHNSI XUMUHU 2
b1.B.05 TepMoarHaMKKa U MOJIEKYJISIPHO-KUHETUYECKAs TEOPUS 1

HEOOpaTUMBIX MTPOLIECCOB

1.B.JIB.03.01 |OcHOBHBIE METOABI XUMHUYIECKOTO aHATIH3a 1

b1.0.05 XumHyeckas TepMOIMHAMUKA U (ha30BbIe PABHOBECHS 2




Taoauna 2.2.

Ces3b JUCHHUILIMHBbI «XHMHYECKasi KHHETUKA M MeXaHU3Mbl XUMHYECKHX peaxum”l»
C MOCJICAYIOIIMMHU TUCHUIVIMHAMHA U CPOKH HX U3YUYCHUHA

Kon JucuMminHel, CleAylonme 3a JUCUHUIUTMHON Cemectp
JUCIIAILINHBI «XuUMHAYecKasd KUHETHKA M MEXAaHU3MBl XHUMHUYECKUX
peaKkuuii»
b1.B.10 TepmoiMHaMKKa PacTBOPOB 4

B pe3yiabTaTe OCBOCHUA JTUCHUIVIMHBI MATUCTPAHT JO0JIKEH

3HATD:

- 6330By10 TCpMI/IHOJIOFI/IIO, OTHOC?IHIYIOCSI K XI/IMI/IHGCKOfl KHHETHUKE, OCHOBHBIC ITOHATHUA, 3aKOHBI
XMMHYECKOM KUHETUKU U WX MAaTeMaTHYECKOE BBIPAKCHUE;
- (¢yHIaMEHTAJIbHBIE OMBITHI, JIKAIIUE B OCHOBE XUMUYECKOW KHHETUKH,
- JIOTMKY OCTPOCHUS TEOPUN XUMUYECKOM KMHETUKH Ha OCHOBE ()yHIaMEHTaIbHBIX OIBITOB.
YMmernb:
- MPOJEMOHCTPUPOBATH CBA3b (hYHIAMEHTAIBHBIX OIBITOB C TEOPUSIMU XUMUYECKONH KUHETUKH C
IIOMOIIIBKD HM3BECTHBIX MAaTEMAaTHYCCKHUX METOAO0B,

- pfmaTth 3aJa4u 110 )IaHHOﬁ JUCIMITIINHE,
MOACIIMPOBATE NPOUCCCHI U MPOBOAUTE YUCIICHHBIC PACYCThl COOTBCTCTBYIOIINUX (1)I/I3I/I‘-I€CKI/IX

BCJIMYHUH B 06Hl€HpI/IH$ITI>IX CHUCTEMAX C€UHUII,
- OPOBOJUTH SKCIICPUMECHTEI 11O UBMCPCHUIO KUHETHYCCKUX MMapaMETPOB € UCIIOJIB30BAHUCM ITPOCTBIX

METOJI0B 00pabOTKHU pe3ylbTaTOB U3MEPEHHUS.
Baagers:

- OCHOBHBIMM METOAAMU KMHETHYECKOIO UCCIICIOBaHMS;
- (pU3UKO-XMMHUYECKUMH OCHOBAMH TE€XHOJIOTUI KaTaIUTHYECKOH MepepadOTKH ChIPbsI ISl HYK]

peruoHa.

3. KOMIIETEHIIMHA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B
PE3YJIbTATE OCBOEHMUSA JTUCIUIIJIMHBI

HpOLICCC HU3Yy4YCHUA OUCHUIUIMHBI HAIPaBJICH Ha q)OpMI/IpOBaHI/IC 9JICMCHTOB

cinenyromux kommereHiui B coorBerctBun ¢ OI'OC BO u OIIOII BO mno panHOMY

HaITpaBJICHUIO IMTOATOTOBKHU:

a) yuuBepcajabnbIX (YK) — YK-4

0) mnpodeccuonanbubix (IK) - TIK-3.
Tadauua 3.1.



Martpuua cBsi3u KoMIeTeHIni, pOopMUpPYyeMBbIX HA OCHOBE U3YUeHHs THCIUIIHHbI
«XuMHnyeckass KHHETHKA M MEXaHU3MbI XUMHYECKHX PeaKIuii», ¢ BpeMeHHBIMU 3TaNaMu
OCBOEHHUS ee co/iep:KaHus

Kongr Kommerenmus Cemectp
KOMIIETCHIINI U3Y4YCHUS
(P1oC)
VK-4 CrnocobeH  TpPUMEHSATh  COBPEMEHHBIE  KOMMYHHMKAITMOHHBIC 3

TCXHOJIOTMKM, B TOM YHUCJIC Ha HWHOCTPAHHOM HA3BIKC, IJId
aAKaJCMHUYCCKOI'O 1N HpO(beCCI/IOHaJ'IBHOFO BSaHMOHeﬁCTBHH

IIK-3 Croco0eH Ha OCHOBE KpUTHYECKOTro aHanu3a pesynbraroB HUP u 3
HUOKP OILICHUBAaTh TIEPCTIIEKTUBBI ux MMPAKTUYECKOTO
MPUMEHEHUSI W TIPOJIOJDKCHHsSI padOThl BBIOpAaHHOH 00JacTH
XUMHH, XUHMUYECKOW TEXHOJOTHH UM CMEXKHBIX C XMMHUEH HayKax

4. OFBEM JINCIUATLJIMHBI U BUJIbl YYEFHOM PABOTBI

Ta6auuna 4.1.
Bup yueoHoii padothl Bcero 3
4acoB cemecTp
OO0w1ast TPy10€MKOCTh TUCIUIIIIUHBI 180 180
AyIUTOpHBIE 3aHATHUS 64 64
Jlexuun 32 32
[Tpaktuueckue 3anstus (113) 32 32
CamocrositenbHas padota cryaentoB (CPC) 89 89
KonTpons 27 27

5. COIEP)KAHHUE JUCHUILJIUHBI, CTPYKTYPUPOBAHHOE 1O TEMAM
(PA3JIEJIAM) C YKABAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMUYECKHUX WU ACTPOHOMUYECKHUX YACOB U BUJIOB YYEBHbBIX
3AHATUI

Taoauna 5.1.
CTpykTypa M coaepkaHue AU CHUNINHBI

O6ma;1 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT 5 3a4eTHHIX CAWHUIIL, 180 gacos



Buabl yueOHoii padoThl, DopMBbI TEKYLLET0
Paznen BKJIIOYAS KOHTPOJISA
Ne JMCHUTINHBI CaMOCTOSITEILHYI) yCIeBaeMoCTH (no
n/n é padoTy CTy/IeHTOB H Heodenam cemecmpa)
S| | TpyAoeMKoCTb (B 4acax) ®opma
3 MPOMEKYTOYHOM
aTTecTauum (no
cemecmpam)
JCKIIUU | TIPAKT. | caM.p.
1 Benenue. Dnemenrapubie 3 2 5 10
KHMHETUYECKUE 3aKOHBI
DKCnepuMeHTaIbHbBIE Me-
2. TOZBI OIIPEIeNIeHUs CKopoc- | 3 4 4 10
. o KOHTpOJIbHas paboTa
TeH peaKIuil.
Teopuu ckopocreit peak-
3. | muit. Teopun MOHOMOJIEKY- | 3 4 4 12 KOJUIOKBUYM
JISIPHBIX PEaKIuil.
IIpoueccsl ¢ yyactuem aro-
MOB U CBOOOJIHBIX pajguka- | 3 2 2 12 KOHTpPOJIbHAs paboTa
JIOB.
5. | Peakuuu B pacTBOpax. 3 4 4 12 KOJUTOKBUYM
6. | Karanurnueckue peakuuu. | 3 4 4 12 KOHTpPOJIbHAs paboTa
7. | DOTOXUMHYECKHUE PEeaKIUuu. | 3 2 2 10
8. | beicTpeie peakmuu. 3 4 4 11 KOJUTOKBUYM
HTtoro: 32 32 89
Ta6auna 5.2.
Konkperuszanusi pe3yJbTaToB 0CBOCHHS JHCIUIIHHBI
YK-4 Cnocoben npumenamo coepemeHHble KOMMYHUKAUUOHHbIE MEXHOI02UU, 6 MOM
yucne Ha UHOCHMPAHHOM  A3bIKe, 014  AKAOeMUYecKo20 U  npogheccuonanbhozo
e3aumooeicmeus
3HaTh: paznuyHble QYHKIHO- | YMeTh: oOpamarscs (MHCh- Buaajners: HaBbIKAMU

HaJbHBIE CTUJU peyu (Hayd-
HBI{, JIUTEpaTypHbIH, OBITO-
BOI M T.A) IO MPOrpaMMHOMN
TEMaTHKE

MEHHO) Ha WHOCTPAHHOM SI3bI-
Ke Ha NpogecCHOHAIbHBIE Te-
MBI B 00JacCTH XHUMHH, COC-
TaBIATH  pedepaTsl,  3cce,
JTuTepaTypHble 0030pbI, Hayd-
HbBIe CTaThbM B 00JIaCTH COO-
CTBCHHBIX HMHTEPECOB; apry-
MEHTUPOBAHHO M KOHCTPYK-
TUBHO OTCTaMBaTh CBOW IMO3M-
LU U UJIeU B aKaJIEMHUYECKUX
U TNpoQecCUOHANBHBIX JIHC-
KyCCHSIX Ha HHOCTPAaHHOM
SI3BIKE

1[eJIeHallpaBIeHHOro cOopa M
aHaJgM3a JIMTepaTYPHBIX JaH-
HBIX HAa WHOCTPAHHOM SI3BIKE
[0 TeMaTHKe HAy4YHOTO HCCIIe-
noBaHus (paboTa ¢ mepuo-
JUYECKUMHU  HM3JaHUSMH, MO-
HOTpausIMu)

IIK-3 Cnocoben mna ocnoge

Kpumuueckozo auanuza pesyaromamos HUP u HUHOKP




OUeHUeaAmMb NEPCNeKmuebl UX NPAKMUUYECKO20 RPUMEHEHUA U npodwmcenuﬂ paéombl
6b15paHH012 oonacmu xumuu, XUMUUECKOU MEXHOJIOZUU UTIU CMENCHBIX C XUumueil HAyKax

3HaTBh: METOJbl IJIAHUPOBA- | YMeTh: OLICHUBATh pe3yibTa- | Biaaaerb: MeTogaMu pemieHus
HUS U opranm3auuu pabotsl | Tt HUP u HOKP, mnepc- | npobiaem ¢u3ndeckoit Xumuu
KOJUIEKTHBA B pPaMKaxX Hayy- | IEKTUBbl HX IMPAKTUYECKOIO | HA  OCHOBE  COBPEMEHHBIX
HBIX M HAYYHO-TEXHHUYECKHX | IPUMEHEHHS B Pa3IMYHbBIX | KOHIETIUH €CTECTBO3HAHUS

MIPOCKTOB  TI0  (PU3HUYECKON | 00nacTsIX PU3NIECKON XUMUHU
XUMHUHI

Conepmafme AUCIHHUIIINHBI

Beenenue. Kunetuka u repmoarHamuka. BeieHne B KHHETHKY.

Crexuomerpusi. MonekyisipHOCTh. MOHOMOJIEKYJISIPHBIE PEAKIIMUA. BUMOJIEKYIIpHBIE PEaKIUH.
TpumonekynspHslie peakuuu. OnpeneneHne MEXaHM3MOB PEaKLIUM.

JJIeMeHTapHble KHHeTHYeCKue 3aKoHbl. KnHetndeckoe ypaBHeHue. llopsanok peakuun.
Koncranra ckopoctu. Onpenenenue nopsaka peakiud U KOHCTaHTbl ckopocTu. MHTerpaibHOe
KMHETUYECKOE YpaBHEHHE IepBOro mnopsnka. OmnpeneneHue KOHCTAaHTBI CKOPOCTH pEeaKLUu
nepBoro nopsaka. MHrerpanbHble KUHETHUECKHE YypaBHEHHsS BTOporo nopsaka. Peakmus c
y4acTHEM JIByX peareHToB. Peakiys, B KOTOPOH ydacTBYET OJAMH PEareHT, WK Peaklus Mex1y
JBYMsI peareHTaMu, HaudajbHble KOHIEHTPALMM KOTOpPHIX paBHbL. OnpeneneHne KOHCTaHT
CKOpOCTell peakiuii BTOporo mnopsijika. VHTrerpajipHble KMHETHYECKHE YPABHEHUS TPETHETO
nopsiaka. OdbpaTuMble peaKkIMH.

JKcnepuMeHTaIbHbIE MeTOAbI onpeaeeHust cKopocTeit peaxkuuii.
Juddepenumansapie MeToabl. MeToJ HadanbHOM ckopocTu. MHTerpanbHble MeTonsl. Metoa
npo6. HenpepriBHbIe MeTO1bI. Peakiinu B razoBoii ase.

3aBMCHMOCTD CKOPOCTHM peaKIuM OT TeMIepaTrypbl. YpaBHeHUE AppeHuyca. JHeprus
akTuBauu. OnpeneneHne SHepru akTUBAIMH. AKTUBUPOBAHHBIH KOMILIEKC.

Teopuu ckopocreir peakuuii. Teopus cronkHoBenuil. HenocratouyHocTs TEOpUH
cronkHOBeHUH. Teopusi abcomoTHBIX ckopocted. TepMmoamHamuueckas (HopMyIupoBKa
KMHETUYECKOTO YPaBHEHMsI. DHTPOIHNS aKTHBALIHH.

Teopuu MoHOMO/IEKYJAPHBIX peakuuil. Teopus Jlungemana. Teopus I'mHmensyna.
Teopuu PPK (Paiica, Pamcnieprepa, Kaccens) u Cnetitepa.

IIpoueccsl ¢ yyacTueM aTOMOB M CBOOOJAHBIX PAAUKANOB. THUIBI CIOKHBIX PEAKIIHM.
Heuennbie nporeccsl. HepasserBieHHbIe LIENHBIE MPOLIECCHl. Pa3BETBICHHBIE LIETTHBIE
nporeccel. CtanmoHapHoe mpubamkenue. Peakmnus Bomopoga ¢ 6pomoM. Mexanu3mel Paiica-
I'epudenpna. DxcnepuMeHTsl [laHeTa co CBHUHIIOBBIM 3epKasioM. TepMHYecKkoe pas3iokKeHHe
aleTalbIeTH/1a. DHEPrusl aKTUBALIMKU. AIUTUBHAS MTOJIUMeEpU3anus. Peakinun ayTOOKCUIEHUS B
ra3oBoii (aze. Peakiuu Bogoposa ¢ kuciopoaoM. KnHeTnka pa3BeTBICHHBIX [EMTHBIX PEaAKIIUHA.

Peakuun B pacrBopax. CpaBHeHue peakuuil B ra3oBoil ¢ase u B pactBopax. Teopus
MEPEXO/IHOTO COCTOSHUS IS KUAKO(pa3HbIX peakuuil. Peaknuu ¢ ygacruem monos. [Ipupona
MOHOB U pactBoputens. MloHHas cuia pacTBopa. BiusiHue 1aBiieHHs Ha CKOPOCTb PEaKIU.

Karanmutunueckue peakuuu. ['omorennslii katanu3. Peakuuu B ra3oBoil ¢aze. KucnorHo-
ocHOBHOM Kartanmu3. Cnenuduueckuii KHUCIOTHO-OCHOBHOM Kartanmu3. OOmuii KHUCIOTHO-
OCHOBHOI Karanu3. Katanutudeckuil 3akoH bpéncrepa. I'eTteporeHHslil karann3. MexaHU3MBI
peakmii Ha TpaHWIE pas3Jena ra3-TBepjaoe Teno. M3orepma amcopomuu JleHrMmropa.
DepMEHTAaTUBHBIN KaTalu3.

@oToxumMuyeckne peaknuu. 3akoHbl (otoxumuu. [Iporeccel BO30YXKIECHUS MOJEKYIL
Huccoumnanus. [le3akTuBanus M XUMHUYECKas peakius. BHyTpuMonekyssipHbIE MpeBpalieHUs




sHepruu. DoronuTudeckue peakuuu. PaznoxkeHue Hoaucroro Bojopoaa. Jumepusanus
aHTpareHa. PoToCeHCHOMIM3UPOBAHHBIE peakMU. DKCIepUMEHTalbHble MeTobl. McTouHukn
cBeTa. XMMHUYECKUE AKTUHOMETPBI.

BoicTpble peakuun. CtpyeBbie MeTo1bl. Peakiinu ra3oB B IpoTO4HbIX TpyOax. [IpoTounsie
peakTopbl Ans peakuumd B kuakod ¢aze. OrpaHundeHus cTpyeBbIX MeTonoB. IliameHna.
Paspexxennble minamena. lopsume mimamena. MMmynbcHBIA (GoOTONU3 M panuonu3. Metoss
MarHUTHOTO pe30HaHca. Y AapHble TpyObl. MolieKyIsspHbIe Ty4KH. PeslakcaliuoHHbIE METO/IBI.

6. ObPA3OBATEJIBHBIE TEXHOJIOI'MH

[Ipy oCBOEHMM IUCHMIUIMHBI HCIIOJIB3YEeTCS AKTUBHBIE M HMHTEPAKTUBHBIX (HOPMBI
IPOBE/ICHUS 3aHATHM, TaKkue Kak: CEMUHAp B JUAJOTOBOM pEXUMe, JelloBas Hrpa, pa3oop
KOHKPETHBIX CHUTyalud. YelbHbIM Bec 3aHATHUN, NPOBOJUMBIX B HHTEPAKTUBHBIX (hopMmax,

cocraBisieT 50% ayIUTOPHBIX 3aHATHH.

7. HEPEYEHb YYEBHO-METOJAUYECKOI'O OBECIIEYEHUA JJIA
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIINXCS IO JUCHUILJINHE

7.1. IlepeyeHb-y4ueOHO-MeTOAUYECKOr0 oO0ecmedyeHHss I  OOy4yaloumuxcs 1O

JAUCHHUILTHHE:

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.: Bricmas mkozna. 2008.
3. Jlabosun JI., Apenc JIx. 3amaun o pusmueckoid XuMuu ¢ pemenusmMu. M.: Mup. 2010.

JlekMOHHBIE 3aHATUS TpoBOAATCA | pa3 B Heaento B oObeMe 2 yacoB M 2 4acoB
INpPaKTUYECKUX 3aHiATHUH B 3-eM cemectpe. [lociie OkOHYaHMS M3y4YEHHUS KaXKIAOW TEMBI

MarvuCTpaHThbI MIPOXOJAAT TCCTUPOBAHUC, BBITIOJIHAIOT KOHTPOJIBHBIC pa6OTBI.

7.2. Yka3zaHus 1J151 00y4alIIMXCS 110 0CBOCHUIO AU CUUIJINHBI

Taoauua 7.1.
Coaepxxanue caMOCTOATEIBHOM PadoTHI 00y4YarOIMXCS
WNoNo Tembl/60npocyl, biHOCUMbIE HA camocmosmenvhoe [K01-60 Dopmbi
n/n usyuenue wacos pabomuwl
L Benenue. DiieMeHTapHbIE KHHETUYECKUE 3aKOHBI. cobecenoBanne
10




2. [DKcnepUMEeHTalbHbIE METO/bI ONPENeTIeHHs CKOpOCTen coleceoBaHUE
peaKkiuii. 10
3 |Teopuu ckopocreit peakuuii. Teopur MOHOMOIEKYISPHBIX cobecenoBanme
peaKkIuii. 12
4. [Iporieccel ¢ y4acTHEM aTOMOB U CBOOOIHBIX PaHKAIIOB. cobecesoBaHUE
12
5 |Peakiuu B pacTBOpax. cobecesoBaHUE
' 12
6. Karanutudeckue peakiun. cobecesoBaHUE
12
I DOTOXUMUYECKUE PEAKIIUH. cobecenoBanne
10
8. |BICTpBIC peaKiHH. cobeceoBaHUe
11
8. OHEHOYHBIE CPEJACTBA JJISA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTHU U MTIPOMEXYTOYHOU ATTECTALIUN
Ilpumepnuie éonpocel 0na cobecedosanus
Bapuanm 1
1. Yro moHMMAIOT MO TEPMUHOM “‘CKOPOCTH peakiun’?

2. Yto Takoe kuHeTHYeCKOe ypaBHeHHe? Kakoit BUI MMeeT KHHETHYECKOEe YPaBHEHUE TS
aJIeMEHTapHOM peakuuu? [ cia0xkHONW peakuuu?
Urto Takoe MopsiioK peakiyu 1o JaHHOMY BeulecTBy? UTo Takoe oOuuii mopsiaok?
4. KakoB (u3nuecKkuil cMbICI KOHCTaHThI ckopocTr? KakoBa pa3sMepHOCTh KOHCTAHThI
CKOpoCTH?
5. Hamummre crexuoMeTpUyYecKoe YpaBHEHHE M MEXaHU3M pEeaKIUU Ppa3IokKeHUs
MepoKCHUIa BOJOPOJa B IPUCYTCTBUH TUXPOMATTA KAJHS. .
6. CdopmynupyiiTe NPUHLINI KBa3HPABHOBECHUS U BbIBEIUTE KHHETUYECKOE YPaBHEHHUE PO
necca B quddepennnanbaoi hopme.
7. Kak o0pabaTbiBaloTCsi 3KCIIEPUMEHTAIbHBIE JaHHBIE IO Pa3JI0KEHHUI0 MEPOKCHIA
Boziopoaa auddepeHnaIbHBIM METOA0M?
8. BriBeauTe kuHeTHUYECKOe ypaBHeHUE pasnoxenus HoO, B unrterpansHoit ¢popme. Kak
00pabaThIBatOTCs SKCIEPUMEHTAIbHbBIE TaHHbIE HHTErPaIbHBIM METOJIOM?
9. Hanummre SKCHIEPUMEHTAJIBHYIO YCTAHOBKY Ui pasnoxeHuss HpO,. Ilouemy »sta
YCTaHOBKA Ha3bIBAETCSl YCTAHOBKOW IMOCTOSIHHOTO J1aBJICHUS?
10. Kak npoBepuTh repMETUYHOCTh YCTAHOBKHU?
11. Kak paccuutarh KOHIICHTPAIIMIO TIEPEKHUCH BOJOPOJIAa B PEAKTOpE, 3Has 00BEM
BBIJICJIUBIIIETOCS KHCIOpoaa?
12. Bnusnue treMnepaTypsl Ha CKOPOCTh peakluu. BriBos ypaBHEeHUs AppeHuyca.

w



13. Dueprus aktuBanyu. PacueT sHEprun akTUBAIHH.

14. KakoB u3HUECKHI CMBICT SHEPTUU aKTUBAITUHU?

15. TloueMy MoAMpOBaHHUE allETOHA SBJIAETCS ABTOKATAJIMTUYECKOW peakLUed U rne Ipu
BBIBOJIC KNHETUYECKOI'O YPABHEHUS 3TO UCIIOJIB3YETCS?

Bapuanm 2

[anite onpeneneHue CKOPOCTH TOMOIE€HHOM pPEeaKIMU U FeTePOreHHOM.
UTo Takoe KUHETUYECKOE YypaBHEHHE?
KakoB u3udeckuii cMBICIT KOHCTAHTBI CKOPOCTH PEAKITUU?
YTto Takoe YaCTHBIN MOPSIAOK PEaKIUHU 10 TaHHOMY KOMIIOHEHTY? UTo Takoe o0mumii
MOPsII0K?

5. Tlouemy peakiusi HOIUPOBaHUS alleTOHA SBISETCS peakuuel Broporo nopsiaka? Kakos

MEXaHMU3M peaKkluu B KUCIIOU cpee?

6. KakoBa pa3MepHOCTh KOHCTAHTBHI CKOPOCTHU PEaKIIMK BTOPOTO MopsiaKa?

7. 3anumuTe KUHETUYECKOEe YpaBHEHHE HOJUPOBAHMS aneToHa B udQepeHIraTbHON
dbopwme.

8. Brleaute mHTErpasibHy0 HOPMY KHHETHYECKOTO YPAaBHEHHS NOIUPOBAHMSL.

9. Kak rpaduuecku onpeaenuTs KOHCTAHTY CKOPOCTU MOAUPOBAHUS?

10. Kak paccuntaTh Ha4aJIbHYIO KOHIICHTPALIMIO alleTOHA, KaTalu3aTopa, Hoaa?

11. Jing yero mpu TUTPOBAHUU HoJa THOCYNb(ATOM HATPUS B KOJIOOUKY JJIsi TUTPOBAHUS
BHOcHTCs pactBop NaHCO3?

12. Kakoif MeTo1 KOHTPOJISI 32 CKOPOCTHIO PEaKIUu HOUPOBAHUS MOKET ObITh MPEIOKEeH?

13. Kax ompenensercsi SHEpTHs aKTUBALUH U3 SKCIIEPUMEHTAIbHBIX JAHHBIX ?

14. B xakux eIWHUIIAX U3MEPSAETCS PHEPTUS aKTUBAIINH?

15. [louemy, TUTPYs HOJ THOCYIb(PATOM, MOXKHO JI€1aTh BHIBOJI O KOJMYECTBE BCTYNUBILETO
B PEAKIUIO alleTOHa?

Eall el

Ilpumepol 3a0anuit KOHMPOILHBIX pAdOOM
Bapuanm 1

1. OcHOBHBIE NOHATHUS XUMHYECKONM KUHETHKHU. [IpocTble 3jeMeHTapHbBIE U CIIOKHBIE
peakuuu. MexanusMm peakiui. CKOpoCTh peakuu. 3aKOH JIE€HCTBUS MacC — OCHOBHOM MOCTYJaT
XUMUYECKON KMHETHKU. MOJIEKYISIPHOCTD pEaKIiu.
2. ®opmanbHas kuHeTuka. [lopsaaok peakiuu. Kunernka HeoOpaTUMBIX peakiuil HYJIeBOTro
¥ TepBOro mopsaka (mpsmasi u oOpaTHas 3a/1a4a).
3. Kunernka HeoOpaTUMBIX peakluii BTOPOTO U TPEThero nopsaka (mpsMas 1 oopaTHas
3a/:aya).
4. VIHTerpabHbIi METO/ ONpEAeTICHUs OPsIKa peakuu 1 ero Mmoaudukanuu. CpaBHUTE
¢ nuddepeHnanbHbBIM METOAOM.
5. JuddepeHnmanbHblii METOJ OIpEJEICHUs] TMOpsAKa pPeakluH, ero Moaudukanuu.
CpaBHUTE HMHTErpaIbHBIM METOJIOM.

Bapuanm 2

=

Kunetnka o0paTUMBIX peakuuii nepBoro nopsaka (mpsmas u oOpaTHas 3a/1a4a).

OOpatuMble peakliiy BTOPOro Mopsika (nmpsmas u oOpaTHas 3a71a4a).

3. Kwunernka mapayuiebHBIX peaknuii mepBoro mopsaka. OTHOCUTEIbHAS PeaKIIMOHHOCTIO-
COOHOCTb.

4. KuHetnka nocieoBaTelbHbIX peakluil nepBoro nopsaka. McecnenoBanue KMHETHUECKUX

YPaBHEHUH IIOCIIE0BATEIIbHBIX PEAKLIUN.

N



5. ITlepuox momyrpeBpalieHus ¥ onpeaeIeHrne MOpsIKa Peakluu C €ro MOMOUIBIO.
Bapuanm 3

1. Ilpunuun xBa3upaBHoBecus. [loHATHE TMMUTHPYIOLIEH CTaIUU U €TO UCIIOJIb30BAHUE IS
BBIBOJIa KUHETUYECKOI'O YPABHEHUS.

2. IlpuHUUN KBa3UCTAIMOHAPHOCTH KOHIEHTPAMKA MPOMEKYTOUYHOTO MPOJAYKTAa U €ro
HCIIOJIb30BAaHUE JUISl BBIBOJIa KUHETUYECKOTO YPABHEHMUS.

3. Kunernka HeoOpaTUMBIX peaklrii N-oro mopsjaka (Ciay4an, KOrjaa BCe peareHThl B3SThI B
OJIMHAKOBBIX KOHIIEHTPAIUSAX ).

4. 3aBUCUMOCTb CKOpPOCTU pEaKUUU OT TeMIeparypbl. TepMOJUHAMUYECKHI BBIBOJ
ypaBHeHUsT AppeHuyca. OHEprusi akTUBAIMU DJJIEMEHTAPHOM XHUMHYECKOW peakluu U ecC
CTaTUCTUYECKUM CMBICII.

5. VYpaBHenue Appenuyca B AuddepeHinaibHoi 1 HHTerpalbHo popme. DMnupuieckoe
oTpe/IeJICHUE YHEPTUU aKTUBAIUH.

Bapuanm 4

1. Teopus aktuBHBIX coynapeHuii. Ceuenue coynapennid. @akrop coynapenus. [ unoresa
Appenuyca.

2. DHepreTHyeckas cxema IBOMHOro coyaapeHHs. BeposTHOCTb akTHMBHOIO cOyJa pPEeHHs.
®opmyna Tpayrua-JIsrouca.

3. HopmainbHble, ObICTpBIE M MEJICHHbBIE PEAKIIUU B TEOPUH AKTUBHBIX COYIApEHUI.

4. Mepnnennsie peakunu B Teopun TAC, crepuueckuii paxrop.

5. bBbicTpble peakiuu TEOPUH aKTUBHBIX COyAapeHUI. YUeT HECKOJIBbKUX CTEHEeHEW CBOOOJIbI
npu coynapenusax. @opmyna XuHieabByaa.

Kpumepuu OUECHKU omeema cmy()enma npu 6blNOJIHEHUU Konmpom;noﬁ paﬁombl

Ouenka TpebGoBanus K 3HAHUAM
OTJIMYHO NIPUBEJICHBI TIOJIHBIE TPAaBUJIBHBIE PEIICHUS, OTBETHI T'PAMOTHO
apryMEeHTHPOBAHbI
XOPOIIO JOMYIICHBl HE3HAYUTEIbHBIE TIOTPEITHOCTH TIPH OTBETaX Ha
BOIPOCHI, apr'yMeHTalus Oblj1a HE OJTHON
yIIOBJIETBOPUTEIH B OTBETaX Ha HEKOTOPBIE BOIMPOCHI JIOMYIIEHBI IpyOble OMIMOKH,
HO 4acTh BBIBOJIOB HE AapryMEHTHUpOBaHAa WJIM apryMEHTHpPOBaHa
HETPaBUIBHO
HEY/IOBJIETBOPHUTE otBeThl HAa 50 u Oonee % BOMPOCOB OMIMOOYHBI, OOJBIIUHCTBO
JILHO BBIBOJIOB HE apryMEHTHUPOBAHbI UJIM apTyMEHTHPOBAHbI HEPABUIHHO

Ilpumepnvie mecmoenie 3a0anus
1. B HekoTOpoii peakuuu TemnepaTypHbId KoddpduuueHT paBeH 2. [Ipu moBbleHun
temneparypsbl oT 0 10 50 °C cKopoCTh ITON PEAKIMM YBEIMUUTCS B YHCIIO pas:
a)4;0) 16;B8) 32; 1) 64.

2. [Tpu MOBBIIIEHNH JABJICHUS B 5 pa3 CKOPOCTh peakini o0pa3oBaHUs HOJ0BOIOPOIA U3
MPOCTHIX BEIIECTB BO3PACTET B UKHCIIO Pa3:

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




3. Peaxnust mpu temmeparype 20 °C nportekaet 3a 6 muH 45 c. [Ipu Temmneparype 60 °C
(koaddunment Baut-I'odpda mis nanHON peakuuu paBeH 3) 3Ta K€ peakius 3aKOHYUTCS
yepe3 (B C):

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

4, Peakuums ipu Temneparype 30 °C mportekaet 3a 2 muH 40 ¢, a mpu temreparype 70 °C
3Ta ke peakuus npotekaer 3a 10 c. TemnepaTypHblit K03((OUIMEHT JaHHON peaKui paBeH:

a) 1,5;0) 2; B) 2,5; 1) 3.

5. I3 mepedrcieHHBIX peaklui BbIOpaTh Ty, KOTOpas MPOTEKaeT ¢ MaKCHMalbHOU
CKOPOCTBIO.

a) OOpazoBanue xyopujga cepeOpa U3 HHUTpaTa cepedpa W XJopuaa HATpus B
pacrtBope;

0) OKHCIICHHE 3TaHOJIa B OPTaHU3ME YeJI0BEKa;

B) OpOXXEHUE TIIHOKO3bI;

I') KOPPO3HS XKeJie3a BO BIAKHOM BO3/IyXe.

6. Ha cmelmeHue paBHOBeCHsI B X0/I€¢ peaKllMd BOCCTaHOBJIeHHs okcuaa keneza(lll)
BO/IOPO/IOM OKa3bIBAET BJIMSIHUE:

a) U3MEHEHHE JaBJICHMUS,

0) BBeJleHUE KaTaIN3aTopa;

B) yJayieHue u3 chepbl peakinuu 00pa3yrouXcs TPOIYKTOB;
') U3MEHEHUE TEMITepaTypHhI.

7. Karanms Mmoxker ObITh:

a) OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIM;
0) OMOJIOTHYECKUM;

B) TOMOTEHHBIM;

') FETEPOTE€HHBIM.

8. UHruéuTOpOM Ha3BIBAKOT:
a) OMOJIOTUYECKUH KaTallu3aTop;
0) oTpULIATENbHBIN KaTaIn3aTop;
B) MOJIOKUTENIbHBIN KaTalu3aTop;
') COBCEM HE KaTaJau3arop.

9. lnsi kakoii W3 mMepevyncIeHHbIX peaKIiuii JaBJieHHe He BJHSET HAa CMelleHue
paBHOBecHus?
a) O0pa3oBaHue BOJIBI U3 MTPOCTHIX BEIICCTB;
0) oOpazoBaHHe aMMHAaKa U3 MPOCTHIX BEIIECTB;
B) 00pa3oBaHKe METaHa U3 MIPOCTHIX BEIIECCTB;
r) oOpa3zoBaHue OPOMOBOIOPOAA U3 MPOCTHIX BEIIECTB.

10. /IBe peakuuu NpoOTEKAIOT ¢ OAMHAKOBOI ckopocThi0 mpHu 30 °C, ko3 (ppuumeHTHI
Baur-T'opda nus stux peakumii 3 U 5 coorBeTcTBeHHO. OTHOIIEHHE CKOPOCTEH ITHX
peakuuii, nporexkawmux npu 60 °C, paBHo:

a) 5,0; 0) 4,63; 8) 1,67; 1) 0,22.



Kpumepuu OUECHKU omeema cmydeuma npu 6blNOJIHEHUU MeCmoeblx 3a0anuil

Ounenka

TpeGoBanus K 3 HAHUAM

OTJINYHO

OrneHka «OTIMYHO» BBICTABIIAETCS MArUCTPAHTY, €CIM OH IITyOOKO
U TIPOYHO OCBOMJI IPOTPAaMMHBIM Marepuas, HCYEPIIBIBAOIIE,
IIOCJIE0BATENBHO, YETKO U JIOTUYECKU CTPOMHO €r0 M3J1aracT, yMeeT
TECHO YBSI3BIBATh TEOPHUIO C MPAKTHKOH, CBOOOJHO CIIPABISETCA C
3aJa4aMM, BOIIPOCaMU M JPYrMMH BHJAaMH IPUMECHEHHsS 3HAHUM,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM IPHU BHUJIOM3MECHEHUM 3aJaHUM,
IIPaBUIbHO OOOCHOBBIBAET IPUHSTOE PEIICHUE.

XOpOIIIO

OneHka «XOpOLIO» BBICTABIAETCA CTYAEHTY, €CIIM OH TBEPAO
3HaeT Marepuai, FPaMOTHO U 110 CYIIECTBY M3JIaraeT ero, He JoIycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BONPOC, IPABHIBHO
IPUMEHSET TEOPETHUYECKUE IOJIOKEHUS MPU PELICHUH NPAKTUYECKUX
BOIIPOCOB U 3a/1a4, BJIaZIe€T HEOOXOIMMbIMHM HaBbIKaMU U IIPUEMaMU UX
BBINOJIHEHUSL.

YAOBJICTBOPUTCIIb
HO

OHGHKa «YOOBJICTBOPUTCIIbHO» BBICTABJISICTCA CTYACHTY, C€CJIIN
OH HMMCECT 3HAHUSA TOJIBKO OCHOBHOI'O XapaKTEpa, HO HC YCBOUII €ro
neTaneﬁ, A0IIYCKacCT HCTOYHOCTH, HEAO0CTATOYHO IMPpaBUJIbHLIC
Q)OpMYJ'II/IpOBKI/I, HapyImCcHUA JIOTHYECKOU oCJIICAOBATCIbHOCTH B
H3JI0KCHUH IMPOrpaMMHOI0 MaTr€puaja, UCIbITHIBACT 3aTPYAHCHUA MIPU
000CHOBAHHMH OTBETA.

HCYIAOBJICTBOPUTC
JIBHO

OIIGHKa ((HeyIIOBJIeTBOpI/ITeJH)HO)) BBICTABJISICTCS CTYIIGHTy,
KOTOpBI HE 3HAET 3HAYMTEIBHON YacTH MPOrPaMMHOIO MaTepuaia,
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 10
COOTBETCTBYIOLIEH TUCIUTIIINHE.

©oOoNo Ok wDdE

Ilpumepnas memamuxa Kypcoewix pabom

MonekyapHO-KHHETHYECKAs! TEOPUSL.

DneMeHTbl KWHETUYECKON TEOPUH ra30B

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.
Kunernka peakuuii B pacTBopax.

OcHoBHBIE POPMYIIBI MOJIEKYJIIPHO-KHHETUYECKON TEOPHUH.
Kunetnka 1 MexaHU3M peakLuii B JIEKTPUUECKUX pa3psiiax.
Kunernueckast 1 moTeHIMaNbHAs SHEPTHS.

KuneTtnka nenssIx peakiuil.

Teopus akTUBUPOBAHHOTO KOMILIEKCA.

10 [IprMeHeHre OCHOBHOTO 3aKOHA KHHETUKH K IIPOCTBIM OJJHOCTOPOHHUM PEAKLUSM.

11. Kuneruka pOTOXMMHUYECKUX pPEeaKLUi B ra3ax.
12. DnemeHnTapHas TeOpHUs aKTUBHBIX CTOJKHOBEHHUH.

Kpumepuu oyenxu Kypcoeoii pabomot




Ouyenka Kpumepuu oyenku

OT1an4Ho pa0oTa BBIIIOJHEHA B COOTBETCTBUU C YTBEPXKJIEHHBIM IIJIAHOM,
HOJHOCTBIO  PACKPBITO  COJEp)KaHHE  KaKAOro  BOIPOCA,
MarucTpaHToM copMyIHpOBaHBI COOCTBEHHBIE
apryMEHTHPOBAaHHBIC BBIBOJBI 1O Teme paboTsl. OdopmiieHue
pabOTBl  COOTBETCTBYET TpENbsBIsEMbIM TpeOoBaHusaM. [lpu
3amuTe paboThl MAarucTpaHT CBOOOJHO BIAJCET MaTepHaIOM U
OTBEYACT Ha BOIPOCHI.

Xopouio paboTa BBHINOJIHEHA B COOTBETCTBUU C YTBEPKICHHBIM IIJIAHOM,
HOJHOCTBIO  PAaCKpBITO  COJACp)KaHHE  KaKAOro  BOIPOCaA.
HesnaunTensHble 3aMedanus K opopmieHuo padotsl. [Ipu 3amuTe
pabOTBHl MarkCTPaHT BJaJieeT MaTepUaiOM, HO OTBEYaeT HE Ha BCE

BOIIPOCBHI.
Y0oBIeTBOPUTEIbH pa0oTa BBIIOJHEHA B COOTBETCTBUU C YTBEPXKJIEHHBIM IIJIAHOM,
0 HO HE IIOJHOCTBIO PACKPBITO COAEP>KAHUE KaXKJOro BOIPOCA.

MaructpaHToM He caenaHbl COOCTBEHHBIE BBIBOABI IO TEMe
pabotel. I'pyObie HenocTaTtku B opopmiernn padbotsl. [Ipu 3ammure
pabOTBl MarucTpaHT ci1abdo BIAJEET MAaTepUalioM, OTBEYAeT HE Ha
BCE BOIIPOCHI.

Heynosaersopuren paboTa BBINOJIHEHAa HE B COOTBETCTBUU C YTBEPKIACHHBIM
bHO IUIAHOM, HE  PACKpPBITO  COJEpP)KaHHE  KaKIOro  BOIpOCA.
MaructpaHToM He cieflaHbl BbIBOABI MO TeMme paboTel. ['pyObie
HeocTaTku B odopmiieHuH padotel. [Ipu 3amurte paboThl CTYaEHT
HE BJIaJICET MaTE€PUAJIOM, HE OTBEYAET HA BOIIPOCHI.

Hpumepnble KOHmMpPOJIbHblE 60RPOCHL K IK3AMEH)

1). Benenue B KUHETHKY.

2). CrexuoMmeTpusi. MONIEKyIIpHOCTb. MOHOMOJIEKYJISIPHBIC PEAKIIUH.
3) .bumorekynspHbie peakiiu. TpUMOIEKYIIIPHbBIC PEAKI[HH.

4). OnpeneneHne MEXaHU3MOB PEAKITHIA.

5). DneMeHTapHbIe KHHETHYECKHE 3aKOHBI. KiHETHYeCKOe ypaBHEHHE.
6). Ilopsok peakiuu. Koncranta ckopocTy.

7). OmpenencHue MopsiaKa Peakiiil M KOHCTAHTBI CKOPOCTH.

8). MHTerpanbHOEe KHHETHUECKOE YPAaBHEHHUE MTEPBOTO MOPSIIKA.

9). OmpeneneHue KOHCTAHTBI CKOPOCTH PEAKIIUK MIEPBOTO MOPSI/IKA.
10). UnTerpanbHble KHHETHYECKHE YPAaBHEHUS BTOPOTO MOPSAKA.

11). Peakius ¢ yuactuem JAByX peareHTOB.

12). Peakuusi, B KOTOPOH y4acTBYET OJIMH PEArcHT, WM PEaKIMs MEXIY JABYMs pearcHTaMH,
HaYyaJIbHbIE KOHLIEHTPALUUA KOTOPBIX PABHBL.

13). OmpeneneHne KOHCTAHT CKOPOCTEH PeaKIii BTOPOTo MOPSIIKA.
14). VHTerpanbHble KHHETUYECKHE YPaBHEHHS TPEThero nopsiaka. OOpaTuMble peaKIiH.




15). DkcrnepuMeHTaIbHBIC METOIbI ONIPECICHIS CKOPOCTEH PEeaKInii.
16). duddepenumnanbHpie METOIbI. MeTOA Ha4yaJIbHONH CKOPOCTH.

17). UuterpanbHbie MeTO1bl. MeTo 1ipo0. HerpephiBHBIC METOIBI.
18). Peakuuu B razoBoii ¢ase.

19). 3aBUCHMOCTH CKOPOCTH PEAaKLIUU OT TEMIIEPaTypbl. YpaBHEHHE AppeHuyca. DHEprus
akTuBanuu. Onpenenenne SHepruu akTUBAMKY. AKTUBUPOBAHHBIH KOMILIEKC.

20). Teopun ckopocreit peaknuid. Teopust cToiakHOBeHUN. HemocTaToO4HOCTH Teopuu
CTOJIKHOBEHUH.

21). Teopust aOCOTFOTHBIX CKOPOCTEH.

22). Tepmoannamudeckast GOpMyIHMPOBKA KHHETUYECKOTO YpaBHEHHS. DHTPONHS aKTHBAIUH.
23). Teopuu MoHOMOJIEKYIISIpHBIX peakiuii. Teopust Jlunnemana. Teopus ['uHImenByxaa.

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

25). Ilpoueccel ¢ yuacTueM aTOMOB M CBOOOJHBIX PAIUKAJIOB.

26). Tunsl cnoxHbIX peakuuid. Henennsie nporeccsl.

27). Hepa3BeTBieHHbIC IIEMHBIC MPOIECChl. Pa3BETBICHHBIC IICMHBIC IPOIECCHI.
CranuonapHoe npubamkenue. Peakius Boiopoaa ¢ OpoMom.

28). Mexanusmbl Paiica-T'epridernbaa. Dxcrniepumentsl [laHeTta cO CBHHIIOBBIM 3€PKAJIOM.
TepMuueckoe pa3ioKeHHUe aleTanbAeruaa.

29). DHeprus akTUBalMK. AJJIMTHBHAS TOJIUMEPH3ALIHUSL.

30). Peaknuu ayTookcwieHHsT B Ta30BOH (asze. Peaknuu Bogopoma ¢ KHCIOPOJIOM.
KuHeTrka pa3BeTBIICHHBIX LIEMTHBIX PEAKIIUN.

31). Peakuuu B pactBopax. CpaBHEHHUE peaklnii B ra30Boii (ha3e u B pacTBOpax.

32). Teopusi nepexOAHOT0 COCTOSHUS A KUAKO(a3HbIX peakuuid. Peakuuu ¢ yyactuem
noHoB. [Ipupona nonos u pactoputens. onHas cuna pactBopa.

33). BiiusiHue naBieHust Ha CKOPOCTh PEAKIIUH.
34). Karanutnueckue peakuu. ['oMOreHHbIHN KaTanus.

35). Peaknuu B ra3oBoit (haze. KucnorHo-ocHOBHOM Kataiu3. CrieruduuecKuii KUCIOTHO-
OCHOBHOM Katann3. OO0mMii KHCIIOTHO-OCHOBHOM KaTallN3.

36). Karanmutunueckuii 3akoH bpéHcrepa. ['eTeporeHHbli KaTanus.

37). MexaHu3Mbl peaklMii Ha TpaHUIE pazjena ra3-TBeproe Teno. M3orepma aacopbunn
Jlenrmropa. @epMeHTATUBHBINA KaTaJIN3.

38). doroxuMUYecKue peakiuy. 3aKOHbI HOTOXUMHUH.
39). Ilporeccrr BO30YyKaeHUs MOIeKyIL. Jluccomuarusi.

40).Jle3akTuBanusi W XUMHUYECKas peakuusa. BHyTpUMONeKyJspHbIE MpeBpalieHUs
DHEPIUH.

41). ®ortonutuueckue peakuuu. Paznmoxkenwe Hoaucroro Boaopona. Jumepuzanms
aHTpareHa.

42). ®oTOCEHCUONTU3UPOBAHHBIE PEAKITUH.

43). DxcniepuMeHTaIbHBIE METOABL. VICTOUHHKYN cBeTa. XUMHUECKHE aKTHHOMETPHI.
44). BpIcTpbIC peaKIHH.

45). CtpyeBbie MeToibl. Peakiiiy ra3zoB B IpOTOYHBIX TpyOax.

46). IIpoTouHble peakTOpbI AJIsl peaklMii B )KuAKON (dasze.

47). OrpaHu4eHus CTPYEBbIX METOIOB.

48). [Inamena. Paspexxennbie muiamena. ['opsiuue miiamena.

49). UmmtynbCcHBIN GOTONMN3 U paaroan3. MeToapl MAarHUTHOTO Pe30HAHCA.



50). Y napusie TpyObl. MosekymsipHble My4KH. PenakcalimoHHbIe METOIBI.

UHT'YIICKHUA TOCYJAPCTBEHHBIV YHUBEPCUTET

DK3aMeHAIMOHHBIN oujier Ne 1
ITo xypcy «XuMHYeCKass KHHETUKA U MEXaHU3Mbl XUMUYECKHUX PEAKIIUI

AJIsl MATHCTPAHTOB 2 Kypca HanpabBjeHHs «XHUMHA»
Bonpocsl. 1. BBeneHue B KHHETUKY.

2. Tunel cnoxHbIX peakuuii. Henenusie mpoieccsl.

3. Yapusbie TpyObl. MonekynsipHble TyYKd. PemakcanmoHHbIe METOTBI.

burner paccMoTpeH u YyTBEpKICH Ha 3aceaHuH Kadeaphl
3aB. kadenpoii, mpodeccop 3.X. CynTeiroa

UHI'YIICKUA T'OCYJIAPCTBEHHBIA YHUBEPCUTET

IK3aMeHALMOHHBIN OnjieTr Ne 2

ITo kypey «XuMuyeckass KHHETHKA M MEXaHU3MbI XUMUYECKUX PeaKIHiiy

AJIsl MATUCTPAHTOB 2 KYpPCAa HanpapBjeHUs «XUMHUI»
Bonpocsl.1.Crexuomerpus. MonekynsapHocTb, MOHOMOJNIEKYIIPHBIE PEAKIUH.

2. Hepa3BerBneHHble IIeMHbIE TMpoOLECChl. Pa3BeTBICHHbIE IIETIHbIE IPOLECCHI.
CraunonapHoe npubamxenue. Peakius Bogopoaa ¢ 6poMoM.

3. ImnynbcHBIN GOTONMU3 M pasinoan3. MeTo/1bl MAarHUTHOTO pE30HAaHCA.

burnier paccMoTpeH U yTBEpK/IeH Ha 3aceiaHuu Kadeapsbl
3aB. kadenpoii, mpodeccop 3.X. Cynrteiroa

Kpumepuu OUCHKU omeema Ha IK3dMeHe

4-0annpHas 1IKana [Toxazarenu Kpurepun

(YpoBeHb
OCBOCHHS)

OT1nu4HO 1. TlonHoTa W3NIOXKEHUS MaructpanToM  JaH  TOJHBIHA, B

(TIOBBITIIEHHBIH TEOPETUYECKOTO JIOTHYECKOW TOCJIE0BATENbHOCTH pa3Bep-

YpOBEHB) MmarepHaa; HYTBI OTBET Ha MMOCTABJICHHBINA BOMPOC, T/IE

2. TlonHoTa U | OH MIPOJAEMOHCTPHUPOBAJ 3HAHUS MpEIMETa B

NPaBUILHOCTD MOJIHOM 00beMe Yy4yeOHOH MporpamMMBbl,

penieHus JIOCTATOYHO ri1y0oKo OCMBICITBAET

JUCHUITIINHY, CaMOCTOATCIBHO, u




Xoporo
(6a3oBbIi
YPOBEHB)

VY 10BIETBOPUTETD
HO
(moporoBbIit
YpOBEHbB)

Heynosnersopure
JBHO
(YpoBeHb He
chopMHpOBaH)

MIPAKTUYECKOTO
3aJlaHus;

3. TlpaBunbHOCTh W/MIIK
apryMEHTUPOBAHHOCT
b U3II0KEHUS
(TmociienoBaTeNbHOCTD
JIeHCTBUI);

4. CaMOCTOSITEIBHOCTD
OTBETA;

5. Kynsrypa peun;

6. uT.I

HCUYCPIIBIBAIOIIC OTBE€YACT Ha JOII0JI-

HUTEIbHBIE BOIIPOCHI, MIPUBOAUT
CcOOCTBEHHBIE MpPUMEPHI MO MPOOIEMATHKE
[IOCTaBJIEHHOTO BOIIpOCa, pemunn

IPeJIOKEHHBIC MPAKTHYSCKUE 3aJaHus 0e3
omrn0oK.

MaructpalnToM AaH pa3BEpHYTBIM OTBET
Ha IIOCTABJICHHBIN BOIPOC, I'IE MaruCTPaHT
JIEMOHCTPHUPYET 3HAHUS, IPUOOPETEHHbIE HA
JEKIMOHHBIX M CEMMHApCKUX 3aHATHAX, a
TAK)Ke IOJyYEHHBIE IIOCPEICTBOM M3YyYEHUS
00s3aTENIbHBIX y4EOHBIX MaTepHAJIOB IIO
KypCy, JacT apryMEHTHPOBAHHbBIC OTBETHI,
IIPUBOJUT MPUMEPHI, B OTBETE MPUCYTCTBYET
cBOOOJIHOE  BJIAZICHHE  MOHOJIOTHYECKOM
pedblo, JIOTUYHOCTh M IOCJIEI0BATEIbHOCTD
orBeTta. OAHAKO JOMYCKAETCsl HETOYHOCTh B
OTBETE. Pemmn MIPEAJIOKEHHBIE
IPaKTUYEeCKHE 3aJaHusd ¢ HeOOJIbIIMMHU
HETOYHOCTSIMHU.

Maructpantom JaH OTBET,
CBUJIETEJILCTBYIOLMI B OCHOBHOM O 3HAHUH
MPOLIECCOB H3y4aeMoi JTHACHUIUINHBI,
OTJIMYAIOIIUNCA HEJOCTaTOYHOW TIIIyOUHOM
U IIOJHOTOU PACKpPBITUA TCEMbI, 3HAHHUEM
OCHOBHBIX  BOIIPOCOB  TeopuH,  ciabo
chOopMUPOBAaHHBIMM  HABBIKAMHM  aHaK3a
SABJICHUM,  TPOLECCOB,  HEIOCTATOYHBIM
YMEHHEM  JaBaTb  apryMEHTHPOBAHHBIE
OTBETHI u MIPUBOAUTH PUMEPBIL,
HENOCTATOYHO  CBOOOJHBIM  BJIAJICHUEM
MOHOJIOTHYECKON pPEYbl0, JIOTUUHOCTBIO M

noCIaea0BaTCIbHOCTBIO OTBETA.
I[OHYCKB.CTCH HCCKOJBKO OIINOOK B
COACpIKaHNU OTBE€Ta )51 PEIICHUH

MIPAKTHUYECKUX 3a/1aHUM.

MaructpanToM JaH  OTBET, KOTOpPbIU
COJICPXKUT PAIl CEPbE3HBIX HETOYHOCTEH,
O0OHapyXUBAIOLINIl HE3HAHHWE MPOIIECCOB
n3y4aeMoit MPeAMETHOM obnactu,
OTJIMYAIOIINUNCA HETNIYOOKUM PacKpBITUEM
TEMBI, HC3HAHHUEM OCHOBHBIX BOHpOCOB
TEeOpuH, Hec(HOPMUPOBAHHBIMU HAaBBIKAMU
aHanM3a SIBJICHUH, MPOIIECCOB, HEYMEHHEM
JaBaTh apryMEHTHUPOBaHHbBIE OTBETEHI,
cl1abbIM  BJIQJICHHEM  MOHOJIOTHMYECKOM
peublo,  OTCYTCTBUEM  JIOTUMHOCTH U
IIOCJIEIOBATEILHOCTH. BriBoabl
MOBEPXHOCTHBI. PelieHre MnpakTH4eCKuX
3aJlaHU HE BBITIOJIHEHO. T.e MarucTpant He
CroCcOOCH OTBETHTH HA BOIMPOCHI JIaxe MPHU
JIOTIOJTHUTEIBHBIX ~ HABOSIIMX  BOIPOCAX




‘ npenoaaBaTeis.

9. YHEBHO-METOJANYECKOE U UH®OPMAIIMOHHOE
OBECHHEYEHUE JUCIUITJIMHbI
9.1. YueOHas 1uTepaTypa

a) OCHOBHAas:

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

JIa6osun JI., Apenc JIx. 3anaun no puznueckor XuMuu ¢ peurenusmMu. M.: Mup. 2010.

4. KopoaskoB J[.B. Teopernueckas Xumusa: O0OLIME NPUHIMIBI U KOHLEHLUU.
M.:Axkagemknura, 2007.

5. Tepacumos S.U. u op. Kypc pusmueckoii xumuu: B 21. M.: Xumus, 1970.

6. Epemun E.H. OcHOBBI XUMHUYECKOUM KUHETHKHU: YueOHOe mocodue. M.: Briciias mikosna,
2006, 374c.

7. Owmmanyais HM., Kunoppe /J.I'. Kypc xumuueckoil kuneruku: M.: Brpicmias mkona,
1984, 463c.

8. bencon C. OcHOBBI XUMHUYECKOM KMHETUKH. M.: Mup, 1964.

9. TI'.OBepu. OCHOBBI KWHETHKH U MEXaHU3Mbl XUMUYECKUX peakimii. — M.:Mup, 1978.

10. Konmun E. Beictpeie peakiuu B pactBope. — M.Mmup,1966.

0) 1OMOJIHUTEIbHAS:

1. HMauwmsasc @., Onbeptu P. dusnueckas xumus. M.: Mup, 2008.

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

3. IpaxkTtuxkym no ¢usndeckoil xumun noj peaakuueit bynanosa B.B. u Bopoosesa H.K. M.:
Xumus, 1986.

9.2. UHTepHET-pecypcehl:

http://fizrast.ru/sitemap.htmi

http://www.don-agro.ru

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

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

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

http://elibrary.ru/default.asp Poccuiickast HarmonansHas OubiaroTexa

http://primo.nlr.ru  http://nbmgu.rudnexkrponnas  6ubinmoreka  Poccuiickoii
roCyJIapCTBEHHON OMOTHOTeKH

9.3. IIporpammHoe oGecrieueHne

YHuBepcuter oOecredeH HEOOXOIUMBIM KOMILJIEKTOM JIMIIEH3MOHHOTO M CBOOOJIHO
pacIpoCTpaHsIeMOro MporpaMMHOI0 00ECTIEYeHHs, B TOM YHUCIIE OTEUECTBEHHOTO MPOU3BOICTBA.

Kaxxapiit oOyyaronuiicst B TeueHUE BCEro nepuojaa o0yueHus: odecrieueH UHIUBUIYaTbHbBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K JJIGKTPOHHOW WH(OPMAlMOHHO-00pa30BaTeIbHON Ccpese
YHHMBEpCUTETa M3 JI000H TOYKHM, B KOTOPOW HUMeeTcsl JOCTYyln K HH(OpMalMOHHO-
TEJIEKOMMYHUKALIMOHHOM ceTH «/IHTepHeT» Kak Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €€.

YHuBepcuter o0ecreyeH CIEAYIOMUM KOMIUIEKTOM JIMIEH3MOHHOTO IMPOTPAMMHOTO
o0ecrieueHus.


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

1. JluueH3moHHOE mporpaMMHOe o0ecredeHue, ucnomabzyemoe B Uurl'y

1.1. Microsoft Windows 7
1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommuekc MMUC “Busyansaas Crynust TectupoBanus™

1.4. AntuBupycuoe I1O Eset Nod32
1.5. CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hapﬂz[y C TPAAUIMUOHHBIMH U3JAaHUAMH MAruCTpaHTbl W COTPYAHHKH UMCIOT BO3MOXHOCTDH
MMOJIb30BATHCS 3JICKTPOHHBIMU IMOJITHOTCKCTOBBIMHA 0azamu JaHHBIX

Tabnuua 9.1.

Ha3Banmue pecypca

Ccepuika/noctyn

OnekTpoHHass OmOnMoTeka oHjaiH «EnWHOEe OKHO K
00pa30BaTeILHBIM PECypcam»

http://window.edu.ru

«O0paszoBarenbHbIi pecypc Poccum»

http://school-collection.edu.ru

®denepalibHbII 00pa30BaTENbHBIN MOPTAT: YUPEKIACHUSA,
nporpammel, craiaaptsl, BY3b1, rectol EID, THA

http://www.edu.ru —

DenepanbHbIif HEHTP nH(}OPMALIMOHHO-
obpazoBarenbHbIX pecypcoB (DIINOP)

http://fcior.edu.ru -

OBC "KOHCVJIbTAHT CTYIEHTA". Dnexrponnas
OMOIMOTEeKAa TEXHUIECKOTO By3a

http://polpred.com/news

N3narenbctBo  «JIaHby.  DJIEKTPOHHO-OMOIMOTEYHAS http://www.studentlibrary.ru -
crcremMa

Pycckast BupTyanbHast OnOIHOTEKA http://rvb.ru —

WznatensctBo  «JlaHb». DaEKTpOHHO-OMOIMOTEUHAS http://e.lanbook.com -
crcremMa

ExxenenenpHuk Hayku u oOpasoBanusi lHOra Poccun
«AKagemus»

http://old.rsue.ru/Academy/Arc
hives/Index.htm

Hayunas snektponHas Oubianoreka «e-Library»

http://elibrary.ru/defaultx.asp -

OnekTpoHHO-Onbnoreynas cucrema IPRbooks

http://www.iprbookshop.ru -

DJEeKTPOHHO-CIIPABOYHAs CHCTEMa IOKyMEHTOB B cepe
oOpa3zoBanus «MHpopMuo»

http://www.informio.ru

WNudopmannoHHo-npaBoBas cucremMa «l'apanT»

CereBast BepcHsi, JOCTYIIHA CO
BCEX KOMITBIOTEPOB B
KoprniopatuBHo# cetu Uarl'Y

OnexkTpoHHO-01OIMoTeyHast cucrema «HOpaiT»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Nwmeromasics  MarepuanbHO-TEXHHUYECKas  0asa

YHHUBEpPCUTETA

obecrieunBaer

KauC€CTBCHHOC MPOBCACHNUE TCOPETUYCCKUX U IMTPAKTUICCKUX 3aHATHH .

- HPOBCACHUC JIEKITUM - annapaTypoﬁ I JEMOHCTpAalluU UJINTFOCTPATUBHOI'O MAaTCpHaJia,

- aAYJUTOPHIO IJId CCMHUHAPCKUX SaHHTHﬁ;

- TPOEKLHOHHOE 000pyI0BaHUE U KOMITBIOTED.

[lepeueHr HEOOXOTUMBIX TEXHUYECKHX CPEACTB OOYYEHHMsSI, HUCIOIb3yEeMbIX B y4eOHOM



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/

Ipo1ecce Uil OCBOECHUS NTUCHUIUINHBI «OCHOBHBIE METO/Ibl XUMUUECKOTO aHATIH3a:
® KOMIIBIOTEPHOE U MYJIbTUMEAUIHOE 000PYAOBaHUE;

® BHJIEO- U ayJMOBHU3YyaJIbHbIE CpeIcTBa OOYUYECHHUS U JP.

1. Bechl aHanmuTUYECKHE, TEXHUYECKUE.

2. Cnextpoporomerp CD-46.

3. ®orokonopumerpbl KOK-2, KOK-2MII.

4. Nonomepst 130, DxcniepT, AKBUIIOH.

5. AtoMHO-abcopOronHbii criekTpoMeTp «KBant Z-OTA» ¢ mporpaMMHBIM o0ecriedeHuEM
¥ HAOOPOM JIaMII.

6. T'azoBbiii xpomarorpad «Kpucramn» ¢ JgeTekTopamMud MO  TEIUIONPOBOJHOCTH,
AJIEKTPOHHOMY 3aXBaTy U KalWJUBIPHBIMU KOJIOHKAMHU.

7. O6opynoBaHue Jisl TOHKOCJIONHOW XpoMaTorpaduu.

8. UK-cniektpomerp.

9. Mepnas mocyna, CTYNKH AJisg NPOOOMOATOTOBKM U3 araTa W SIIMbI, YallKd, TUTTIU U3
MJIATUHBI, KBapIla, CTEKJIOYTIepo/Ia.

10.Ientpudyra.

11. METOJUYECKHUE YKA3AHUSI JUISI OBYYAIOIUXCSI IO OCBOEHUIO
JUCHUIINHbBI

Teopernueckuii Marepuan JIUCHUIUIMHBI «XHUMHYECKass KHHETHKA U  MEXaHU3MBbl
XUMUYECKUX PEaKIHil» M3ydaeTcs B TEUCHHE CEMECTpa B COOTBETCTBHH C YU4E€OHBIM IIJIAHOM.
CamocTosTenbHass BHeayJUTOpHas paboTa MarucTpoB oOecredeHa SIeKTPOHHBIMU Y4eOHO-
METOAMYEeCKUMHU pecypcamu (cucrema Moodle), BO3MOXHOCTBIO OOIIEHHS MarucTpaHTa ¢
MpenojaBaTesieM  IMOCPEACTBOM  DJIEKTPOHHOM  TIOYTHI, JOCTYIIOM B Internet.

OCHOBY TEOpPETHYECKOM TOATOTOBKUA M0 AUCHUIUIHHE «XHUMHYECKas KHUHETHKA W
MEXHau3Mbl XHMHUYECKMX PEAaKUUi» COCTABISIOT JIEKLIHHU, KOTOpPBIE MPEACTABIISIOTCS
CHUCTEMaTUYECKH B COYETAHWU C CEMUHAPCKUMH W JIa0OpaTOpHBIMU 3aHATHSIMU. OCHOBHBIC
yVUeHHUsT W BIAJCHUA OTpabaThIBAIOTCS W 3aKPEIUIAIOTCS HAa CEMHUHAPCKUX M J1a00paTOpPHBIX
3aHATUAX. AYAUTOPHBIC 3aHATHUS (JIEKIIMH, CEMUHAPHI U JIA0OPATOPHBIC 3aHATHS) OOBEINHEHBI C
CaMOCTOSITENIbHOM BHEayJIUTOPHOM pabOTON MarucTpoB HajJ PEKOMEHAYEMOW JIHUTepaTypoH, a
TaKKe 3aJaHUsIMU, KOTOpPbIE BBIIAET MpernojaBaTesib M MPU TMOATOTOBKE K JIaOOpaTOPHBIM
3aHATHUSAM.

[Ipn w3yyeHWHM NUCHMIUIMHBI MarucTpaHTAMU MOTYT HCIOJIb30BAThCS CIIETYIOIINE
WH(OPMAaIMOHHBIE TEXHOJIOTUN U HHHOBAIIMOHHBIE METO/BI:

- DOJEKTPOHHBIM BapWaHT YYEOHO-METOAMYECKOTO KOMILIEKca (C HCIMOJIb30BaHUEM
cuctemsl Moodle);

- pecypchl AIEKTPOHHON OMOIMOTEYHOM CUCTEMBI;

- pecypcbl HTEpHET;

- MyJbTUMEINHAS TEXHUKA.

[IpenonaBarenp, YUTAIOUUN AUCIUIUIMHY, BEAET YUET MOCEUIAEMOCTH U OCYILECTBIISAET
KOHTPOJIb 3a BBIMIOJIHEHUEM CaMOCTOSTEIbHON pPaboThl. TeKymuid KOHTPOJIb 3aKIIIOYAeTCs B
MOHHTOPHHTE BBITIOJIHEHUs y4eOHON TporpaMMbl JUCIHHUILIMHBI HA AyJUTOPHBIX 3aHATHIX U
OIIEHKE Pa0O0THI HA CEMUHAPCKUX U MPAKTUICCKUX 3aHATHSIX.



Pabouass mporpaMMa IUCHUIUIMHBI «XUMUYECKass KMHETUKA U MEXaHU3Mbl XUMHUYECKUX
peakumii» cocTtaBieHa B cooTBeTcTBUHM ¢ TpeboBanusamu PI'OC BO mno HampaBieHHIO
noaroroBkn  04.04.01 Xwumus (ypoBeHb MarucTparypbl), YTBEP)KIEHHOIO IPUKA30M
MuHucrepcTBa o6pazoBanus U Hayku Poccuiickoit @eneparuu ot 13 urons 2017 1. Ne 655

[Iporpammy cocraBua:K.I.H., mpodeccop kabeapsl xumun CanamoB A.M.

Paboyasi nporpaMma yTBepXXaeHa Ha 3acefjaHnmn Kadeapbl XUMUm

MpoTokon 3acegaHna Ne 10  oT « 20 » MIOHA 2023 T.

Pabouas nporpamma ofo6peHa y4e6HO-MeTo4NYECKM COBETOM
_XUMMWKO-OMONOrMYeCKoro__(hakynbteta

MpoTokon 3acegaHma Ne 10  oT « 26 » uioHA__ 2023 T.

Mporpamma paccMOTPeHa Ha 3acefjaHnn Y4e6HO-MeTOANYECKOr0 COBETA YHIBEPCUTETA

MpoTokon 3acefaHna Ne 10  OT « 28 » MIOHA 2023 T.



Caenenust 0 nepeyTBep:KIeHHH IPOrPAaMMBbI HA OYepeIHOH Yu4eOHbIi roa u

perucTpanuu u3MeHeHui

YyeOHEbI

roj

Penrenue

Kadeapsl
(Ne mpoToxkona,
JaTa)

BHeceHHbIe H3MEHEHUS

IMonmuce 3aB.
kadenpoit




