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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 MEXaHM3MaX XMMHUYCCKUX PEaKIIU;

* M3y4YCHHE OCHOBHBIX JKCIICPUMEHTAIBHBIX 3aKOHOMEPHOCTEH, JIeXKAIlUX B OCHOBE
TEOPUU XUMHYECKON KUHETHKH;

e yriayOlieHHe 3HaHWK OOIMX 3aKOHOB XHMHUYECKONH KHHETHKH, CBSI3HM TCOPHH
XUMHUYECKOH KHHETHKH C COBPEMCHHBIMH TEXHOJIOTHUSMH, MPUMEHSIEMBIMA B XHMHYECKOU
MPOMBINIICHHOCTH;

* (opMHpOBaHUE Yy CTYJCHTOB 3HAHWH M YMECHUH B PEUICHUU MPAKTUYCCKUX 33134 B
001aCTH XUMHYECKON KHMHETHKH;

* yIyOJCHHOE U3YYCHUE MEXAaHU3MOB XUMUYECKUX PEaKIIHIA;

* PaCKpBITh POJIb XUMUYECKOW KMHETUKH B MIPUPOJIHBIX W MPOMBINUICHHBIX MPOIECccax,
c(hOpMyYITHPOBATh OCHOBHBIC 337]a4ll TCOPUH XMMUYCCKONH KUHETUKH, OIHMCATh €€ CTPYKTYpPHBIC
SJIEMEHTHI U ITOHSITHS.

2.MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

I[I/ICLII/IHJII/IHa «XHUMHYSCKasl KHMHETHKA U MEXaHH3Mbl XUMHYCCKUX peaKuHﬁ» OTHOCHUTCA
K JUCHOUIINIMHaM I10 BBI60py; HU3Yy4acTCsda B 3 CEMCCTpC. I[J'IH €C N3YUCHUA HeO6XO,Z[I/IMBI 0a30oBbIC
3HaHUA HeOpFaHquCKOP’I XHUMUU, OpFaHI/I‘ICCKOI\/'I XHUMUU, (pHSH‘ICCKOfI XHMHHU, a TAKXKEC (1)I/ISI/IKI/I n

MaTEMAaTUKU.

Tao6auna 2.1.

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

Kon JIMCUUIIIINHBI, TPEAIIECTBYIOIHUE JUCLHUILINHE Cemectp
JUCLIATIIIMHBI «XuMHYeCKass KMHETHMKAa M MEXaHU3Mbl XUMHUYECKUX
peaKuuii»
b1.B.05 TepMoarHaMuKa U MOJEKYJISAPHO-KUHETUYECKAs TEOPHS 1

HEOOpaTUMBIX MPOLIECCOB

OCHOBHBIE METO/Ibl XUMHUECKOTO aHAIIN3a 1
b1.B./1B.03.01

b1.0.05 XumHyecKas TepMOIMHAMUKa U (ha30BbIe PABHOBECHS 2

Taodauna 2.2.



CBs3b JUCHHUILIMHBI «XHMHYECKasi KHHETHKA M MeXaHU3Mbl XUMHYECKHX pealcum”I»
C MOCJICAYIOIIMMHU TUCHUIVIMHAMHA U CPOKH HX U3YUYCHUA

Kon JucuMmivHel, CleAylonme 3a JUCHHUIUITMHON Cemectp
JUCIIAILINHBI «XuMHuyecKkass KUHETHKA UM MEXAaHU3MBl XHUMHUYECKHUX
peaKuuii»
b1.B.09 TepMoanHaMuKa pacTBOPOB 4

B pe3yJjbTaTe 0CBOCHUA TUCHUIIVIMHBI MArHCTPAHT AOJIZKCH

3HATh:

- 0a30BYI0 TEPMHUHOJIOTHIO, OTHOCAIIYIOCS K XUMUYECKOM KMHETUKE, OCHOBHbIE TIOHATHUS, 3aKOHBI
XMMHYECKOM KUHETUKH W HX MAaTeMaTHYECKOE BBIPAKECHUE;
- (¢yHIaMEHTAIIbHBIE OIBITHI, JISKAIIE B OCHOBE XUMUYECKOW KMHETUKH;
- JIOTMKY OCTPOCHUS TEOPUN XUMUYECKON KMHETUKH Ha OCHOBE (yHIaMEHTaIbHBIX OIMBITOB.
YMmernb:
- MPOJEMOHCTPUPOBATH CBA3b (hYHIAMEHTAIBHBIX OIBITOB C TEOPUSIMHU XUMUYECKONH KUHETUKU C
IMOMOIILI0 M3BECTHBIX MaTeMaTHUYECKUX METOJIOB;

- pfmaTth 3aJa4u 110 I[aHHOﬁ JUCIUITIIINHE,
MOACIINPOBATE NPOUCCCHI U MPOBOAUTE YUCIICHHBIC pACYCThl COOTBECTCTBYIOIIUX (1)I/I3I/I‘-ICCKI/IX

BCJIMYHUH B 06Hl€HpI/IH$ITI>IX CHUCTEMax €AUHMUIIL,
- OPOBOJUTH SKCIICPUMECHTEI 110 UBMCPCHUIO KUHETHYCCKUX MMapaMCTPOB C UCII0Jb30BAHNEM ITPOCTHIX

METOJI0B 00pabOTKHU pe3ylbTaTOB U3MEPEHHUS.
Baagers:

- OCHOBHBIMH MECTOAaMH KMHCTUYCCKOI'O MCCIICIOBAHNA,
- (1)I/ISI/IKO-XI/IMI/I‘~I€CKI/IMI/I OCHOBAMH TE€XHOJIOTHM KaTaTUTHIECKOM Hepepa6OTKI/I CBIPbA IJIA HYXK

peruoHa.

3. KOMIIETEHIIUHA OBYYAIOLIEI'OCs, POPMUPYEMBIE B
PE3YJIBTATE OCBOEHUSA JUCIIUIIJIMHBI

HpOLICCC HU3YyUYCHUA OUCHUIUIMHBI HAIPaBJICH Ha q)OpMI/IpOBaHI/IC 9JICMCHTOB

crenyromux kommereHiuii B coorBerctBun ¢ ®I'OC BO u OIIOII BO no panHOMy

HaITpaBJICHUIO IMTOATOTOBKHU:

a) yuuBepcajabubIX (YK) — YK-4

0) mnpodeccnonaabubix (IK) - T1K-3.
Tadauua 3.1.



Martpuuna cBsi3¥M KOMIIeTeHIM i, (JOPpMHUPYeMBIX HA OCHOBE M3YYeHHS JUCIUIIIHHBI
«XuMHYecKasi KHHETHKA M MeXaHU3Mbl XHMHYECKHUX PeaKIuii», ¢ BpeMeHHbIMH 3TAllaMH

0CBOCHMA €€ COAEPKaHUsA

Konbr Komnerenus Cemectp
KOMIIETEeHIIUH U3y4YEHHs
(@rocC)

YK-4 CrnocobeH  NIpUMEHATH  COBPEMEHHbIE  KOMMYHHUKAllMOHHbIE 3
TEXHOJIOTUM, B TOM YHCJIE€ HAa HWHOCTPAHHOM f3bIKE, MJIs
aKaJIeMUYECKOT0 U MPO(PECCHOHATFHOTO B3aUMOICHCTBUS

[1K-3 Crnioco0OeH Ha OCHOBE KpUTHYECKOIro aHanu3a pesynbraroB HUP u 3
HWUOKP  oueHuBarh  MNEPCHEKTHBBI  MX  IPAKTHYECKOIO
NPUMEHEHUsT ¥ TPOJOIDKCHHsS paboThl BBHIOpaHHON o001acTu
XUMHUHU, XUMUUYECKONU TEXHOJIOTMU MJIM CMEXKHBIX C XUMHUEH HayKax

4. OBBEM JINCHOUILJIMHBI U BU/Ibl YYEBHOU PABOThHI
Taoauna 4.1.
Bup yueOHoit padoTbl Bcero 3
4acoB cemecTp
OO01mmas TpyI0eMKOCTh TACITUTUTHHBI 180 180
AyInUTOpHBIE 3aHITHS 64 64
Jlexun 32 32
[Tpaktnyeckue 3austus (113) 32 32
CamocrosrenbHas pabota ctyaeHToB (CPC) 89 89
KonTpo:s 27 27

5. COAEPKAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIN ACTPOHOMHNYECKHUX YACOB 1 BUJIOB YYEBHbBIX

3AHATUN

CTpyKTypa U coepkaHMe IUCHUILTHHbBI

Taoauna 5.1.




Buasbl yue6Hoii padoThl, DopMBbI TEKYLLET0
Paznen BKJIIOYAS KOHTPOJISA
Ne JMCHUTINHBI CaMOCTOSITEILHYI0 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 4 5 10
KHMHETUYECKUE 3aKOHBI
DKCnepuMEHTAIbHBIE Me-
2. | ToABI ompeneneHus ckopoc- | 3 4 4 12
. o KOHTpOJIbHas paboTa
TeH peaKIui.
Teopuu ckopocreit peak-
3. | muit. Teopun MoHOMOJIEKY- | 3 4 6 12 KOJUIOKBUYM
JISIPHBIX PEaKIuil.
IIpoueccsl ¢ yyactuem aro-
4. | MOB 1 CBOOOJHBIX paiuka- | 3 4 6 10 KOHTpPOJIbHAs paboTa
JIOB.
5. | Peakuuu B pacTBOpax. 3 4 4 14 KOJUTOKBUYM
6. | Karanuruueckue peakuun. | 3 4 4 12 KOHTpPOJIbHAs paboTa
7. | DOTOXUMHYECKHUE PEeaKIuu. | 3 4 4 10
8. | beicTprie peakmum. 3 4 2 9 KOJUTOKBUYM
HTtoro: 32 32 89
Ta6auna 5.2.
Konkperusanusi pe3yJbTaToB 0CBOCHHS THCIUILIHHBI
YK-4 Cnocoben npumenamo coepemeHHble KOMMYHUKAUUOHHbIE MEXHOIA02UU, 6 MOM
yucne Ha UHOCHMPAHHOM  A3bIKe, 014  AKAOeMUYecKo20 U  npogheccuonanbhozo
e3aumooeicmeus
3HaTh: paznuuHble QYHKIHO- | YMeTh: oOpamarscs (MHCh- Baaners: HaBbIKaMU

HaJbHBIE CTUIW peyu (Hayd-
HBI{, JINTEpaTypHbIH, OBITO-
BOM W T.Q) MO MPOTPaMMHOU
TEMaTHKE

MEHHO) Ha WHOCTPAHHOM SI3bI-
Ke Ha NmpogecCHOHAIbHBIE Te-
MBI B 00JaCTH XHUMHH, COC-
TaBIATH  pedepaTsl,  3cce,
JIuTepaTypHble 0030pbI, Hayd-
HbBIe CTaThM B 00JacTH COO-
CTBCHHBIX HMHTEPECOB; apry-
MEHTHPOBAHHO M KOHCTPYK-
TUBHO OTCTaMBaTh CBOM IMO3H-
LU U UJIeU B aKaJIEMHUYECKUX
U TNpoQecCUOHANBHBIX JIHC-
KyCCHSX Ha HHOCTPAaHHOM
A3bIKE

I[eJIeHallpaBIeHHOro cOopa M
aHaJgM3a JIMTepaTYPHBIX JaH-
HBIX HAa WHOCTPAHHOM SI3BIKE
[0 TEMaTHKe HAy4YHOTO HCCIIe-
noBaHus (pabota ¢ mepuo-
JUYECKUMHU  HM3AaHUSAMH, MO-
HOTpausIMu)

IIK-3 Cnocoben mna ocnoge

Kpumuueckozo auanuza pesyarvmamos HUP u HUHOKP




OUeHUueamdb nNepCcneKmuebl UX NPAKMUUYECKO20 RPUMEHEHUA U np000Jl.‘)fC€Hll}l paﬁombl
6b15paHH012 oonacmu xumuu, XUMUUECKOU MEXHOJI0ZUU UTIU CMENHCHBIX C Xumuell HayKax

3HaTBh: METOJbl IJIAHUPOBA- | YMeTh: OLICHUBATh pe3yibTa- | Biaaaerb: MeTogaMu perieHus
HUS U opranmzauuu 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

MPOCKTOB 10  (U3MUYECKOU | 00nacTsIX PU3NIECKOU XUMUHU
XUMHUHI

Conepmafme AUCIHHUIIINHBI

Beenenue. Kunetuka u repmonrHamMuka. BeieHne B KHHETUKY.

Crexuomerpusi. MonekyisipHOCTE. MOHOMOJIEKYJISIpHBIE PEaKIMU. BUMOJIEKyIsIpHbIE peaKInu.
TpumonekynspHslie peakuuu. OnpeneneHne MEXaHM3MOB PEaKLIUM.

JJIeMeHTapHble KHHeTHYeCKHe 3aKoHbl. KnHetndeckoe ypaBHeHue. llopsanok peakuun.
Koncranra ckopoctu. Onpenenenue nopsaKa peakliud U KOHCTaHThl ckopocTu. MHTerpanbHoe
KMHETUYECKOE YpaBHEHHE IepBOro mnopsnaka. OmnpenencHue KOHCTAaHTbI CKOPOCTH pEaKLUU
nepBoro nopsaka. MHrerpanbHble KUHETHUECKHE YypaBHEHHsS BTOporo nopsaka. Peakmus c
y4acTHEM JIByX peareHToB. Peakuus, B KOTOPOH yyacTBYET OJMH peareHT, WIN peakiis MExXIy
JBYMsI peareHTaMu, HaudajbHble KOHLEHTPAlMH KOTOPbIX paBHBL. OnpeleneHue KOHCTaHT
CKOpocTell peakiuii BTOporo mnopsjika. MHrerpajipHble KUHETHYECKHE YPABHEHUS TPETHErO
nopsiaka. OdpaTuMble peakIUH.

JKcnepuMeHTaIbHbIE MeTOAbI onpeaeeHust cKopocTeit peaxkuuii.
Juddepenunansapie MeTonbl. MeToa HadanbHOM ckopocTu. MHTerpaibHble MeTonsl. Metoa
npo6. HenpepriBHble MeTO b1, Peakiinu B razoBoii ¢ase.

3aBMCHMOCTD CKOPOCTHM peaKIuM OT TeMIepaTrypbl. YpaBHeHUE AppeHuyca. JHeprus
akTuBanmu. OnpeneneHne SHepriuy aKTUBAIMH. AKTUBUPOBAHHBIM KOMILIEKC.

Teopun cxopocreii peakuuil. Teopus CTOJKHOBEHMH. HenocTtaTo4HOCTh TEOpUH
cronkHoBeHUU. Teopuss abcomoTHBIX ckopocTed. TepMmoamHamuyeckas (HOpPMYyITHUPOBKA
KMHETUYECKOT0 YPaBHEHHsI. DHTPOIHUS AKTUBALIUH.

Teopuu MoHOMOIEKYJAPHBIX peakuui. Teopus Jlungemana. Teopus I'uHIIenByna.
Teopuu PPK (Paiica, Pamcnieprepa, Kaccens) u Cnetitepa.

IIpoueccsl ¢ yyacTueM aTOMOB M CBOOOJAHBIX PAaAUKANOB. THUIBI CIIOXKHBIX PEAKIIMM.
Henenusle nporueccsl. HepasserBieHHble LENHbIE NPOLIECCHl. Pa3BETBICHHBIE LIETTHBIE
nporeccel. CtanmoHapHoe nmpubmmkenue. Peakmus Bogopona ¢ Opomom. Mexanusmbl Paiica-
I'epudenpna. DxcnepuMeHTsl [laHeTa co CBHUHIIOBBIM 3epKalioM. TepMHYecKoe pa3ioKeHHE
aleTabIeTU/Ia. DHEPrys aKTUBALIMKU. AIIMTUBHASA NOJMMEpU3alus. Peakiium ayToOKCHICHUS B
ra3oBoii (aze. Peakmuu Bogoposa ¢ kuciopoaoM. KruHeTnka pa3BeTBICHHBIX HIETTHBIX PEAKITHIA.

Peakuun B pacrBopax. CpaBHeHue peakuuil B ra3oBoil ¢ase u B pacTtBopax. Teopus
MEPEXO/IHOTO COCTOSHUA NS KUAKO(a3HbIX peakuuid. Peaknuum ¢ ydactuem moHos. [Ipupona
MOHOB U pactBoputens. loHHas cuiia pactBopa. BiusiHue naBiieHHs HA CKOPOCTb PEAKIUN.

Karanmutunueckue peakuuu. ['omorennslii katanu3. Peakuuu B ra3oBoil ¢aze. KucnorHo-
ocHOBHOM Kartanmu3. Crnenuduueckuii KHUCIOTHO-OCHOBHOW Katanu3. OOmwuii KHUCIOTHO-
OCHOBHOI karanu3. Katanutudeckuil 3akoH bpéncrepa. 'ereporenHnslil katanus. MexaHu3Mbl
peaknMii Ha TpaHWIE pas3fena ra3-TBepjaoe Teno. M3orepma amcopbmuu JleHrmiopa.
DepMEHTAaTUBHBIN KaTalu3.

@oToxumMuyeckne peaknuu. 3akoHbl (otoxumuu. [Iporeccsl Bo30YXKIEHUS MOJEKYIL
Huccounanus. [lezakTuBanus M XUMHUYECKas peakuus. BHyTpuMmonekyisipHble NpeBpalieHus




sHepruu. PortonuTudeckue peakuuu. PaznoxkeHue Hoaucroro Bojopoaa. Jumepusanus
aHTpareHa. POTOCEeHCHOMIN3UPOBAHHBIE PEAKIMU. DKCIEPUMEHTaIbHbIE METObl. VICTOYHUKH
cBeTa. XMMHUYECKUE AKTUHOMETPBI.

BoicTpble peakuun. CtpyeBbie MeTobl. Peakiinu ra30B B MpoTOYHBIX TpyOax. [IpoTounbie
peakTopbl Ans peakuumd B kuakod ¢aze. OrpaHundeHus cTpyeBbIX MeTonoB. IlinameHna.
Paspexxennsle mnamena. lopsume mimamena. MmmynbcHbId ¢GoTONM3 M panuonu3. MeTosl
MarHUTHOT'O pe30HaHca. Y AapHble TpyObl. MoieKysipHble Tyuku. PenakcaliioHHbIe METO/IBI.

6. ObPA3OBATEJIBHBIE TEXHOJIOI'MH

[Ipy oCBOEHMM IUCHMIUIMHBI HCIOJB3YEeTCS AKTUBHBIE M HMHTEPAKTUBHBIX (OPMBI
IPOBE/ICHUS 3aHATHM, TaKMe Kak: CEMUHAp B JUAJIOTOBOM pEeXHMe, JeloBas Wrpa, pa3oop
KOHKPETHBIX CHUTyalUud. YelbHbIM BeC 3aHATUH, NPOBOJUMBIX B HHTEPAKTHBHBIX (popmax,

cocraBisieT 50% ayIUTOPHBIX 3aHATHH.

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

7.1. IlepeyeHb-y4ueOHO-MeTOAUYECKOr0 oO0ecmedyeHHss I  OOy4Yalomuxcss IO

AUCHHUIIJIMHE:

1. DOwmmanyans H.H., Knope JI.T'. Kypc xummueckoit kunetuku. M.: Beicias mkomna. 2004.
2. @usnueckas xumus. [lox pea. Kpacnosa K.C. T.2 M.: Bricmas mkozna. 2008.
3. Jlabosun JI., Apenc JIx. 3amaun o puzmyeckord XUMuM ¢ perreusmMu. M.: Mup. 2010.

JlekMOHHBIE 3aHATUS MPoBOAATCA | pa3 B Heaento B oObeMe 2 yacoB M 2 4acoB
NPaKTUYECKUX 3aHiATHUH B 3-eM cemectpe. [lociie okoOHYaHMS M3y4YEHHUS KaXKAOW TEMBI

MarvuCTpaHThbl ITPOXOJAAT TCCTUPOBAHUEC, BBITIOJIHAIOT KOHTPOJIBHBIC pa6OTBI.

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

Tadauua 7.1.
Coaepxanue caMOCTOATEIBHOM PadOTHI 00y4YaOIMXCS
WNoNo Tembl/60npocyl, biHOCUMbIE HA camocmosmenvhoe [K01-60 Dopmbl
n/n usyueHue wacos pabomuwl
L. Benenue. DnemMeHTapHbIe KHHETUYECKUE 3aKOHBI. cobeceoBanne
10




2. |DKcIepUMEHTaIbHbIE METO[Ibl ONIPENIEIEHUS CKOPOCTEH cobecejoBaHNE
peaKkiuii. 12
3 |Teopuu ckopocreit peakuuii. Teopur MOHOMOJIEKYISPHBIX cobecenoBanme
peaKkIuii. 12
4. [Iporieccel ¢ yyacTHEM aTOMOB M CBOOOHBIX PaIKAIIOB. cobecesoBaHUE
10
5 |Peakiuu B pacTBOpax. cobecesoBaHUE
14
6. Karanutudeckne peakiu. cobecesoBaHUE
12
I DOTOXUMUYECKUE PEAKIIUH. cobecenoBanne
10
8. BEICTpBIE peaKIii. cobecenoBaHUE
9
8. OHEHOYHBIE CPEJICTBA VIS TEKYIEI'O KOHTPOJISA
YCHEBAEMOCTHU U MTIPOMEXYTOYHOU ATTECTALIUN
Ilpumepnuie éonpocel 0na cobecedosanus
Bapuanm 1
1. Yro moHMMAIOT MO TEPMUHOM “‘CKOPOCTH peakiun’?

2. Uro Ttakoe kuHETHYECKOe ypaBHeHHe? Kakoi BHI MMeeT KHHETUIECKOe YPaBHEHUE JUIS
aJIeMEHTapHOM peakumu? i clI0XKHONW peakuuun?
Uro Takoe MopsiioK peakiyu 1o JaHHOMY BeulecTBy? UTo Takoe oOuuii mopsipok?
4. KakoB (u3nuecKuil cMbICT KOHCTaHTHI cKopocTh? KakoBa pa3sMepHOCTh KOHCTAHThI
CKopocTH?
5. Hamummre crexuoMerpuyeckoe YpaBHEHHE M MEXaHU3M peaKIUH Pas3JIoKeHHUs
MepOKCHUIa BOJOPOJa B IPUCYTCTBUH TUXPOMATTA KAJHS. .
6. ChopmynupyiiTe NPUHLIKI KBa3UPAaBHOBECHUS U BbIBEIUTE KHHETUYECKOE YPaBHEHHUE PO
necca B quddepennnanbaoi hopme.
7.  Kak o0pabaTbiBaloTCsi 3KCIIEPUMEHTAIbHBIE JaHHBIE IO PaA3JI0KEHHI0 MEPOKCHIA
Boziopoaa auddepeHnaIbHBIM METOA0M?
8. BriBeauTe kuHeTHUYeCcKOe ypaBHeHUE pasnoxenus HoO, B unrterpansHoit popme. Kak
00pabaThIBatOTCs KCIEPUMEHTAIbHbBIE TaHHbIE HHTErPaIbHBIM METOJIOM?
9. Hamummre SKCHIEPUMEHTAJIBHYIO YCTAHOBKY Ui pasnoxkeHuss HpO,. Ilouemy »sta
YCTaHOBKA Ha3bIBAETCSl YCTAHOBKOW ITOCTOSIHHOTO aBJICHUS?
10. Kak npoBepuTh repMEeTUYHOCTh YCTAaHOBKU?
11. Kak paccuuMtarh KOHIICHTPAIIMIO TEPEKUCH BOJOPOJa B PEAKTOpE, 3Has 00BEM
BBIICTIMBLIETOCS KUCIopoaa?
12. BnusHue TeMnepaTypsl Ha CKOPOCTh peakuuu. BeiBoa ypaBHeHus: AppeHunyca.

w



13. Dueprus aktuBanyu. PacueT sHEprun akTUBAIMH.

14. KakoB u3HUECKHI CMBICT SHEPTUU aKTHBAIUHN?

15. TloueMy MoAMpOBaHHUE allETOHA SBJIAECTCS aBTOKATAIMTUYECKOW peakUMed W rie Ipu
BBIBOJIC KNHETUYECKOTO YPABHEHHUS 9TO UCIOJIb3YETCS?

Bapuanm 2

[aiite onpeneneHue CKOpPOCTH FTOMOI€HHONW PEaKIMU U I'eTEPOreHHOM.
Uto Takoe KUHETUYECKOE YypaBHEHHE?
KakoB ¢u3uveckuii CMBICIT KOHCTAHTBI CKOPOCTH PEAKITUU?
YTto Takoe YaCTHBIN MOPSA0K PEeaKIUH 10 TaHHOMY KOMIIOHEHTY? UTo Takoe o0mumii
MOPsII0K?

5. Tlouemy peakiusi HOIUPOBaHUS alleTOHA SBJSETCS peakiuel Broporo nopsaka? Kakos

MEXAaHU3M peaKliy B KUCIION cpene?

6. KakoBa pa3MepHOCTh KOHCTAHTBHI CKOPOCTH PeaKIIUy BTOPOTO HopsiaKa?

7. 3anumuTe KUHETUYECKOE YpPaBHCHHWE HOIMPOBAHUS aleToHa B Tu((depeHIHATLHON
dopwme.

8. BelenuTe MHTErpabHYIO POPMY KHHETHUECKOTO YPABHEHUS HOIUPOBAHUSI.

9. Kak rpaduuecku onpeaenuTs KOHCTAHTY CKOPOCTH MOJAUPOBAHUS?

10. Kak paccuntaTh Ha4aIbHYIO KOHIICHTPALIMIO alleTOHA, KaTalu3aTopa, Homa?

11. ing yero mpu TUTPOBAHUU HOJa THOCYIb(ATOM HATPHUS B KOJOOUKY ISl TUTPOBAHUS
BHOcHTCS pactBop NaHCO3?

12. Kakoif MeTo1 KOHTPOJISI 32 CKOPOCTHIO PEaKIIUy HOIMPOBAHUS MOKET OBITh MPEIOKEeH?

13. Kak ompenensieTcst SHepPTUs aKTUBAIUA U3 SKCIIEPUMEHTATBHBIX TAHHBIX ?

14. B xakux eIWHUIAX U3MEPSAETCS PHEPTUSI aKTUBAIINH?

15. Tlouemy, TUTpyS H0a THOCYNIb(PATOM, MOKHO JI€TIATh BHIBOJ O KOJTUYECTBE BCTYIHUBIIIETO
B PEaKIMIO aleToHa?

Eall el

Ilpumepol 3a0anuit KOHMPOILHBIX pAdOOM
Bapuanm 1

1. OcHOBHBIE NOHATHUS XUMHUYECKONM KUHETHKHU. [IpocTble 3jeMeHTapHblE U CIIOKHBIE
peakuuu. MexanusMm peakiui. CKOpoCTh peakuu. 3aKOH JIE€HCTBUS MacC — OCHOBHOM MOCTYJaT
XUMHUYECKON KMHETUKU. MOJIEKYIIPHOCTh pEaKIUu.
2. ®opmanbHas kuHeTuka. [lopsaok peakiuu. Kunernka HeoOpaTUMBIX peakIvil HYJIeBOTro
U TepBOro nopsjaka (mpsimasi U oOpaTHast 3a/1a4a).
3. Kunernka HeoOpaTHMBIX peakiuil BTOpPOro U TpeThero nopsaka (mpsMas 1 oopaTHas
3a/:aya).
4. VHTerpasbHbI METOA ONpeeIeHUs opsIKa peakuu 1 ero Mmoaudukanuu. CpaBHUTE
¢ nuddepeHnanbHbBIM METOAOM.
5. JuddepeHnmanbHblii METOJ OIpENEICHUs] MOpsAKa pPeaklud, ero MoAuduKanuu.
CpaBHUTE HMHTErpajIbHBIM METOJIOM.

Bapuanm 2

=

Kunetnka o6paTUMBbIX peaklnii mepBoro nopsaka (nmpsiMas u oOpaTHas 3a/1a4a).

OOpatuMble peakliuy BTOPOTo Mopsaka (mpsmas u oOpaTHas 3a1a4a).

3. Kunetnka napauieabHBIX peakiuid mepBoro nopsiaka. OTHOCUTENbHASI peaKIMOHHOCTIO-
COOHOCTb.

4. KuHetnka nocieoBaTelbHbIX peakluil nepBoro nopsjaka. McecnenoBanue KMHETHUECKUX

YPaBHEHUH IIOCIIE0BATEIIBHBIX PEAKIUN.

N



5. llepuon nosnynpeBpallieHus U ONpeAeIeHUE MOPsiIKa PEAKLUU C €T0 IIOMOLIBIO.

Bapuanm 3

1. Ilpunuun xBa3upaBHoBecus. [IoHATHE TUMUTHPYIOLIEH CTaIUU U €70 UCIIOJIb30BAHUE IS
BBIBOJIa KUHETUYECKOT'O YPABHEHUS.

2. IlpuHUUN KBa3WUCTAIMOHAPHOCTH KOHIEHTPALMKA MPOMEXKYTOYHOTO MPOJAYKTAa M €ro
MCIIOJIb30BAaHUE JUISl BBIBOJIa KUHETUYECKOTO YPABHEHMUS.

3. Kunernka HeoOpaTUMBIX peaklnii N-oro mopsjaka (Ciay4al, Korjaa BCe peareHThl B3SThI B
OJINHAKOBBIX KOHIIEHTPAIUSAX ).

4. 3aBUCUMOCTb CKOpPOCTU pEaKUUu OT TeMIeparypbl. TepMOIMHAMUYECKHI BBIBOJ
ypaBHEHUs AppeHuyca. OHEprusi akTUBAlMU DJJIEMEHTAPHOM XHUMHUYECKOW peakluu U ecC
CTaTUCTUYECKUM CMBICII.

5. VYpaBHenue Appenuyca B auddepeHinaibHoi U HHTerpaibHOi popme. DMnupuieckoe
onpe/ieJICHUE YHEPTUU aKTUBAIUH.

Bapuanm 4

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

Appenuyca.

2. DHepreTHyeckas cxema IBOMHOro coyaapeHHs. BeposTHOCTh akTHMBHOIO cOyla pEeHHs.
®opmyna Tpayrua-JIsrouca.

3. HopmainbHble, ObICTpBIE U MEVICHHBIE PEAKIMK B TEOPUHU AaKTUBHBIX COYAapEHUH.

4. Mennennsie peakuuu B Teopun TAC, crepuueckuii hakTop.

5. DBeIcTpble peakuuy TEOpUU aKTUBHBIX COYINAPEHHUH. YUET HECKOJBKUX CTEIEHEH CBOOOBI
npu coyaapeHusx. @opmyna XuHIIEIbBYAA.

Kpumepuu OUECHKU omeema cmy()enma npu 6blNOJIHEHUU KOHmp0ﬂbH0ﬁ paﬁombt

Ouenka TpebGoBanus K 3HAHUAM
OTJIMYHO NIPUBEJICHBI TIOJIHBIE TPAaBUJIBHBIE PEIIEHUS, OTBETHI T'PAMOTHO
apryMEeHTHPOBAHbI
XOPOIIO JIOMyIIeHBl HE3HAYWTENbHBIE IOTPENIHOCTH TIPH OTBETaxX Ha
BOIPOCHI, apryMeHTalus Oblj1a He OJTHON
YIIOBJIETBOPUTEIH B OTBETaX Ha HEKOTOPHIE BOIMPOCHI JIOMYIIEHBI TpyOble OMIMOKH,
HO YacTh BBIBOJIOB HE AapryMEHTHUpOBaHAa WJIM apryMEHTHUpOBaHa
HETPaBUIBHO
HEY/IOBJIETBOPHUTE otBeThl HAa 50 u Gosnee % BOMPOCOB OIMIMOOYHBI, OOJBITHHCTBO
JILHO

BBIBOZIOB HEC aPIr'yMCHTHUPOBAHBI UJIM apT'YMCHTUPOBAHLI HCTIPABHUJILHO

Ilpumepnvie mecmoswvie 3a0anun

1. B HekoTOpoil peakuuu TemrepaTypHbId KoadduuueHT paBeH 2. [Ipu moBblmeHun
temneparypsbl oT 0 70 50 °C ckopoCTb 3TOM peakK YBEIUUNUTCS B YACIIO pas:

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

2. [1py TOBBIIICHUH JTAaBJICHHS B 5 pa3 CKOPOCTh peaKIuu 00pa3oBaHMs HOIOBOAOPOIA U3
MPOCTHIX BCIICCTB BO3PACTCT B UHUCJIO pa3:

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




3. Peaxnust mpu temmneparype 20 °C nportekaet 3a 6 muH 45 c. IIpu temneparype 60 °C
(koaddunment Bant-I'odpda mis nanHON peakiu paBeH 3) dTa K€ peakius 3aKOHYUTCS
yepe3 (B C):

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

4, Peakuumst ipu Temneparype 30 °C mportekaet 3a 2 muH 40 ¢, a mpu Temmeparype 70 °C
9Ta ke peakuus npotekaer 3a 10 ¢. TemnepaTypHblii KOAGGUIMEHT TaHHON peaKIuK PaBeH:

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

5. I3 mepedncieHHBIX peaklui BbIOpaTh Ty, KOTOpas MPOTEKaeT ¢ MaKCUMalbHOU
CKOPOCTBIO.

a) OOpazoBanue xyopujga cepeOpa U3 HHUTpaTa cepedpa W XJopuaa HATpuUs 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) U3MEHEHME JaBIICHMS;

0) BBeJleHUE KaTaJIN3aTopa;

B) y/aJeHue U3 cepbl peakliuu 00pa3yroIuXxcs IPOAYKTOB;
T') U3MEHEHUE TeMITepaTypHhI.

7. Karanms Mmoxker ObITh:

a) OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIM;
0) OMOJIOTHYECKUM;

B) TOMOTE€HHBIM;

') FETEPOTrE€HHBIM.

8. UHruéuTOpOM Ha3BIBAKOT:
a) OMOJIOTUYECKUH KaTallnu3aTop;
0) oTpULIATENbHBIN KaTalIn3aTop;
B) MOJIOXKUTENIBHBIN KaTalIu3aTop;
') COBCEM HE KaTaJau3aTop.

9. lnsi kakoii W3 mMepevyMCIeHHbIX Peakluil JaB/ieHHe He BJIMSET HAa CMelleHue
paBHOBecHus?
a) O0Opa3oBaHue BOJIBI U3 MTPOCTHIX BEIICCTR;
0) oOpazoBaHHe aMMHaKa U3 MPOCTHIX BEIIECTB;
B) 00pa3oBaHKe MEeTaHa U3 MIPOCTHIX BEIIECTB;
r) oOpa3zoBaHue OPOMOBOIOPOAA U3 MPOCTHIX BEIIECTB.

10. /IBe peakuuu NpoTEKaIOT ¢ OAMHAKOBOI ckopocThio npu 30 °C, ko3 PruuHeHTbI
Baur-I'opda nus 3tux peaknmii 3 U 5 coorBercTBeHHO. OTHOLIEHHEe 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 6blNOJIREHUU MECmMOoBblX 3a0anuil

Ounenka

TpeGoBanus K 3 HAHUAM

OTJINYHO

OrneHka «OTIMYHO» BBICTABIIAETCSI MArUCTPAHTY, €CIM OH IITyOOKO
U TIPOYHO OCBOMJI IPOTPAaMMHBIM Marepuasn, HCYEPIIBIBAOIIE,
IIOCJIEZ0BATENBHO, YETKO M JIOTUYECKU CTPOMHO €r0 M3JIaracT, yMeeT
TECHO YBS3BIBATh TEOPHUIO C MPAKTHKOH, CBOOOJHO CIIPaBISETCA C
3aJa4aMM, BOIIPOCaMU M JPYrMMH BHJAaMH IPUMECHEHHsS 3HAHUM,
IIPUYEM HE 3aTPYAHSIETCA C OTBETOM IIPU BHJIOM3MECHEHUM 3aJaHUM,
IIPaBUIbHO OOOCHOBBIBAET IPUHSTOE PEIIECHUE.

XOpOIIIO

OneHka «XOpOLIO» BBICTABISIETCA CTYAEHTY, €CIM OH TBEPJO
3HaeT Marepuai, FPaMOTHO U 10 CYIIECTBY M3JIaraeT ero, He J0IycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOMIPOC, IPABHIBHO
IPUMEHSET TEOPETUUYECKHE TOJIOKEHUS MPU PELICHUH NPAaKTUYECKUX
BOIIPOCOB U 3a/1a4, BJIaZie€T HEOOXOIMMBbIMHM HaBbIKAMU U IIPUEMaMU UX
BBINOJIHEHUSL.

YAOBJICTBOPUTCIIb
HO

OHGHKa «YOOBJICTBOPUTCIIBHO» BBICTABJISACTCA CTYACHTY, C€CIIN
OH HMMCCT 3HAHUS TOJIBKO OCHOBHOI'O XapaKTE€pa, HO HE YCBOHII €ro
neTaneﬁ, AO0IIYCKAECT HCTOYHOCTH, HEAOCTATOYHO IMIPaBUJIBHBIC
Q)OpMYJ'II/IpOBKI/I, HapyImCcHUA JIOTHYECKOU oCJIICAOBATCIbHOCTH B
H3JI0KCHUH IMPOrpaMMHOro MaTtcpuraia, UCHBITBIBACT 3aTPYAHCHHUA IIPU
000CHOBaHHH OTBETA.

HCYIOBJICTBOPHUTEC
JIBHO

OIIGHKa ((HGYILOBJIGTBOPI/ITGJH)HO» BBICTABJISICTCS CTyZ[GHTy,
KOTOpBI HE 3HAET 3HAUYMTEIBHOM YacTH IPOTPAaMMHOIO Marepuaia,
I[OH}’CKaCT CyHIGCTBeHHI)IC OHII/I6KI/I, nMeEeT BaTPYI[HCHPIH HpI/I OTBETC HA
BONPOCKI ¥ OOOCHOBaHWMU OTBeTOB. Kak mpaBuio, oOIleHKa
«HEYJIOBIIETBOPUTEIILHO» CTABUTCS CTYJIEHTAM, KOTOPbIE HE MOTYT
OPOJOKUTh  OOydeHHMe 0e3  JOMOJHUTENbHBIX  3aHATUH 10
COOTBETCTBYIOLIEH TUCIUTIIINHE.

©oOoNo Ok wDdE

Ilpumepnas memamuxa Kypcoewix paoom

MonekyapHO-KHHETHYECKAsI TEOPUSL.

DneMeHTbl KWHETUYECKON TEOPUH ra30B

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

OcHoBHBIE POPMYIIBI MOJIEKYJIIPHO-KHHETUYECKON TEOPHUH.
Kunernka 1 MexaHM3M peakluii B JIEKTPUUECKUX pa3psiiax.
Kunernueckast 1 moTeHIMaNbHas YHEPTUS.

KuneTtnka nenssIx peakiuil.

Teopus akTUBUPOBAHHOTO KOMILIEKCA.

10 [IpuMeHeHre OCHOBHOTO 3aKOHA KHHETUKH K IIPOCTBIM OJJHOCTOPOHHUM PEAKIIUSM.

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

Kpumepuu oyenxu Kypcoeoii pabomui




Ouyenka Kpumepuu oyenku

OT1an4Ho pa0oTa BBIIOJHEHA B COOTBETCTBUU C YTBEPXKJICHHBIM IIJIAHOM,
HOJHOCTBIO ~ PACKPBITO  COJEp)KaHHE  KakAOro  BOIPOCA,
MarucTpaHToM copMyIHpOBaHBI COOCTBEHHBIE
apryMEHTHPOBAaHHBIE BBIBOJBI 1O Teme paboTsl. OdopmiieHue
pabOTBl  COOTBETCTBYET TpENbsBISEMbIM TpeboBaHusaM. [lpu
3amuTe paboThl MAarucTpaHT CBOOOJHO BIAJEET MaTEpHAIOM U
OTBEYACT Ha BOMPOCHI.

Xopouio paboTa BBHIOJIHEHA B COOTBETCTBUU C YTBEPIKJICHHBIM IIJIAHOM,
HOJHOCTBIO  PAaCKpBITO  COJACp)KaHHE  KaKAOro  BOIPOCA.
HesnaunTensHbie 3aMedanus kK opopmienuto padbotsl. [Tpu 3amute
pabOTHl MarkCTPaHT BJaJieeT MaTepUalioM, HO OTBEYaeT HE Ha BCE

BOIIPOCBHI.
Y10B1eTBOPUTEIbH pa0oTa BBIIOJHEHA B COOTBETCTBUU C YTBEPXKJIEHHBIM IIJIAHOM,
0 HO HE IIOJHOCTBIO PACKPBITO COAEP>KAaHUE KaXKJIOro BOIPOCA.

MaructpanToM He caenaHbl COOCTBEHHBIE BBIBOABI IO TEMeE
pabotel. I'pyObie HenocTaTtku B opopmiernn padotsl. [Ipu 3ammure
pabOTBl MarucTpaHT ci1abo BIAJEeT MAaTEpUAIOM, OTBEYAeT HE Ha
BCE BOIIPOCHI.

Heynosaersopuren paboTa BBINOJIHEHAa HE B COOTBETCTBUU C YTBEPKICHHBIM
bHO IUIAHOM, HE  PACKpPBITO  COJEp)KaHHE  KaKIOro  BOIpoOCa.
MaructpaHToM He cieflaHbl BBIBOABI MO Teme paboTel. ['pyObie
HesocTaTku B odopmiieHHH padotel. Ilpu 3amuTte paboThl CTYIEHT
HE BJIaJICET MaTE€PUAJIOM, HE OTBEYAET HA BOIIPOCHI.

Hpumepnble KOHmMpPOJIbHblEe 60NRPOCHL K IK3AMEH)

1). Benenue B KUHETHKY.

2). CrexuoMetpusi. MoNeKyIIpHOCTb. MOHOMOJIEKYJISIPHBIC PEAKIIUH.
3) .bumorekynspHbie peakiuu. TpUMOIEKYIISIPHBIC PEAKIHH.

4). OnpeneneHne MEXaHU3MOB PEAKITHIA.

5). DneMeHTapHbIC KHHETHYECKHE 3aKOHBI. KHETHYeCKOe ypaBHEHHE.
6). Ilopsaok peakiuu. Koncranta ckopocTy.

7). OmpenencHue MopsaKa peakiii M KOHCTAHTBI CKOPOCTH.

8). MHTerpanbHOEe KHHETHYECKOE YPAaBHEHHUE MTEPBOTO MOPSIIKA.

9). OmpenencHue KOHCTAHTBI CKOPOCTH PEAKIIUH MIEPBOTO MOPSIIKA.
10). UnTerpanbHble KHHETUYECKHE YPAaBHEHUSI BTOPOTO MOPSAKA.

11). Peakuus ¢ yuactuem ByX peareHTOB.

12). Peakmusi, B KOTOPOH y4acTBYET OJJMH PEAarcHT, WM PEaKiMs MEXIY ABYMs pearcHTaMH,
HaYyaJIbHbIE KOHLICHTPALUUA KOTOPBIX PABHBI.

13). OmpeneneHne KOHCTAHT CKOPOCTEW peakIiii BTOPOTO MOPSIKA.

14). VHTerpanbHble KHHETHYECKHE YPaBHEHHS TPEThEro nopsiaka. OOpaTuMble peaKiny.
15). DkcneprMeHTaIbHBIE METOIbI OIPE/ICIICHUS CKOPOCTEH PEaKIIHid.

16). duddepenunanpabie METOAbL. MeTO Ha4aIbHOW CKOPOCTH.




17). UuTerpanbHbie MeToIbl. MeTo nipo0. HempephiBHBIC METOBI.
18). Peakuuu B razoBoii ¢ase.

19). 3aBUCHMOCTH CKOPOCTH PEaKLUU OT TeMIIEpaTypbl. YpaBHeHHE AppeHuyca. DHeprus
akTuBanuu. Onpenenenne SHeprui akTUBAMK. AKTUBUPOBAHHbBIN KOMIUIEKC.

20). Teopun ckopocreil peakuid. Teopust cToakHOBeHUH. HemocTaTo4HOCTH Teopuu
CTOJIKHOBEHUH.

21). Teopust aOCOTIOTHBIX CKOPOCTEH.

22). TepmoauaaMudeckas GOpMyIHPOBKA KHHETUYECKOTO YPaBHEHUS. DHTPONHS aKTHBAIUH.
23). Teopuu MoHOMOJIEKYJISIpHBIX peakimii. Teopust Jlunnemana. Teopus ['uHImenByxaa.

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

25). Ilpouecchl ¢ ydacTHEM aTOMOB U CBOOOTHBIX PaIUKaJIOB.

26). Tunsl cnoxkHBIX peakuuid. Henenusie nporeccsl.

27). Hepa3BeTBieHHBIC IIEMHBIC MPOIECChl. Pa3BETBICHHBIC IEMHBIC IPOIECCHI.
CranuonapHoe npubamkenue. Peakius Boiopoaa ¢ OpoMoM.

28). Mexanusmbl Paiica-T'epridennaa. Dxcrnepumentsl [laHeTa CO CBUHIIOBBIM 3EPKAJIOM.
TepMuueckoe pa3ioKeHHUe aleTanbAeruaa.

29). DHeprus akTHBalMK. AJJIMTHBHAS ITOJIMMEPH3ALIHUSL.

30). Peaknuu ayTookcwieHHsT B Ta30BOH (aze. Peaknuu Bogopona ¢ KHCIOPOJIOM.
KuHeTrka pa3BeTBICHHBIX LIEMTHBIX PEAKIINN.

31). Peakuuu B pactBopax. CpaBHEHHUE peaklii B ra30BoH (aze U B pacTBOpPaX.

32). Teopusi mepexoAHOTO COCTOSHUS I KUAKOPA3HBIX peakiuil. Peakiuu ¢ ygactuem
noHoB. [Ipuposa noHoB u pacrBopurens. Monnas cuia pactBopa.

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

35). Peaknuu B ra3oBoii (haze. KucnorHo-ocHOBHOM Kataiu3. CrieruduuecKuii KHCIOTHO-
OCHOBHOMH Katann3. O0muii KHCIOTHO-OCHOBHOM KaTalN3.

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

37). MexaHu3Mbl peaklMii Ha TpaHUIE pasjena ra3-TBepioe Teno. M3orepma agcopbunn
Jlenrmropa. @epMeHTATUBHBINA KaTaJIN3.

38). doroxuMUYecKue peakiuy. 3aKOHbI HOTOXUMHUH.
39). IIpormecchl BO30OYXIeHUsT MOJIEKYIL. JlFccoruarus.

40).Jle3akTuBanusi W XUMHUYECKas peakuusa. BHyTpUMONeKkylspHbIE MpeBpalleHUsS
DHEPIUH.

41). ®ortonutuueckue peakuuu. Paznoxkenwe #onucroro Bojaopoaa. Jlumepuzanus
aHTpalleHa.

42). ®oToCEeHCUONTN3UPOBAHHBIE PEAKITHH.

43). DxcniepuMeHTaIbHBIE METOABI. VICTOUHNKYN cBeTa. XUMHUECKHE aKTHHOMETPHI.
44). BpIcTpbIC peaKIlHH.

45). CtpyeBbie MeTonbl. Peakiiiu ra3oB B IpOTOYHBIX TpyOax.

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

47). OrpaHuueHusi CTPyeBBIX METOJIOB.

48). [Inamena. Paspexxennbie ruramena. ['opsiune miiameHa.

49). UmmtynbCcHBIN GOTOMN3 U paaroan3. MeToapl MAarHUTHOTO PEe30HAHCA.

50). Y napusie TpyObl. MosnekymsipHbIe Ty4KH. PenakcaiimoHHbIE METOIBI.



UHT'YIICKHUA TOCYJAPCTBEHHBIV YHUBEPCUTET

DK3aMeHAIMOHHBIN oujier Ne 1
ITo xypcy «XuMHYeCcKass KHHETUKA U MEXaHU3Mbl XUMUYECKHUX PEAKIIHI

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

2. Tunel cinokHbIX peakiuii. Henenusie mpoieccsl.

3. Yapusbie TpyObl. MonekynsipHble MyYKd. PemakcanmoHHbIe METOIBI.

buneT paccMoTpeH u yTBEpKICH Ha 3aceaHuy Kaeaphl

3aB. kadenpoii, mpodeccop

A.M. Canamos

UHI'YIICKHA T'OCYJIAPCTBEHHBIA YHUBEPCUTET

IK3aMeHAIMOHHBIN OnJieTr Ne 2

ITo kypey «XuMuyeckass KHHETHKA M MEXaHU3Mbl XUMUYECKUX PeaKIHiiy

JJIsi_MATMCTPAHTOB 2 Kypca HanmpaBjeHHus «XHMHSD»

Bonpocsl.1.Crexuomerpus. MonekynsapHocTb, MOHOMOJNIEKYJIIPHBIE PEAKIUH.

2. Hepa3BerBneHHble IeMHbIE MpoLECChl. Pa3BeTBICHHbIE IIETIHbIE IPOLECCHI.
CranunonapHoe npubamxenue. Peakius Bogopoaa ¢ 6poMoM.
3. ImnynbcHBIN GOTONMU3 M pasinoan3. MeTo/1bl MAarHUTHOTO pE30HAaHCA.

bunet paccMoTpeH U yTBep»kAeH Ha 3aceaHuH Kadeapsl

3aB. kadenpoii, mpodeccop A.M. CanamoB

Kpumepuu OUEHKU omeema Ha IK3amene

4-0annpHas 1IKana [Toxazarenu Kpurepun

(ypoBeHb
OCBOCHHS)

OT1nu4HO 1. TlonHoTa W3NOXKEHUS MaructpanToM  JaH  TOJHBIM, B

(TIOBBITIEHHBIH TEOPETUYECKOTO JIOTHYECKOW TOCJE0BATENbHOCTH pa3Bep-

YpOBEHB) MmarepHaa; HYTBIA OTBET Ha MMOCTABJICHHBINA BOMIPOC, TIE

[TomHOTA U | OH MPOJEMOHCTPUPOBAJ 3HAHUS MpeaAMETa B

HPaBHJILHOCTD MOJIHOM 00beMe Yy4yeOHOH MporpamMMBbl,

penieHus JIOCTaTOYHO rI1y0oKo OCMBICITBAET

NPaKTUYECKOTO JUCLUIUIMHY, CaMOCTOSTEINIBHO, "

3aJlaHus; UCUEpIIbIBAIOIIE  OTBEYaeT Ha  JIOMOJ-

3. HpaBHm,HOCTB u/wnu | HUTCIbHBIC BOITPOCHI, IIPUBOJUT

COOCTBEHHBIE NPHUMEPHI MO MpOoOIEeMaTHKE




Xoporio
(6a30BbIi
YPOBEHD)

Y noBneTBOPUTEND
HO
(oporoBbIit
YPOBEHB)

Heynosnersopure
JBHO
(YpoBeHb He
chopMUpOBaH)

apryMEHTHPOBAHHOCT
b H3JI0KEHUS
(mocnenoBaTeIbHOCTh
JIEHCTBHI ),

4. CaMOCTOSATENLHOCTh
OTBETA;

5. Kynsrypa peun;

6. uT.m.

[MOCTABIIEHHOTO BOIIpOCa, permI
NPE/UIOKEHHbBIC MTPAKTHUYCCKHUE 3a7aHus 0e3
o1boK.

MaructpaHToM AaH pa3BepHYThII OTBET
Ha TOCTABJICHHBIA BONPOC, IJI€ MAaruCTPaHT
JIEMOHCTPUPYET 3HAHUS, IPUOOPETEHHBIE Ha
JEKIMOHHBIX M CEMHHApCKUX 3aHATHAX, a
TaK)Ke MOJyYEHHbIE IOCPEACTBOM U3YYEHUS
00s3aTeNbHBIX Y4€OHBIX MAaTEpPHAIOB 110
Kypcy, JaeT apryMEHTUPOBAHHbIE OTBETHI,
MIPUBOJUT MPUMEPHI, B OTBETE PUCYTCTBYET
CBOOOJTHOE  BJIAZICHHE  MOHOJOTHYECKOU
peYblO, JIOTUYHOCTh M IOCJIEI0BATEIbHOCTh
orBeta. OHAKO JOMYCKAaeTCsl HETOYHOCTh B
OTBETE. Pemnn MPEAJIOKEHHbIE
[IPaKTUYECKHE 3aJaHusd C HEOOJIbIIUMU
HETOYHOCTSIMH.

Maructpantom JlaH OTBET,
CBUJIETEJILCTBYIOIINNA B OCHOBHOM O 3HAHUU
IIPOLECCOB  M3y4aeMOW  JUCLMILIUHBI,
OTJIMYAIOIINNCA HENOCTaTOYHOW IIyOMHOM
U TIOJIHOTOW PpAcCKpBITUS TEMBI, 3HAHHUEM
OCHOBHBIX  BOIIPOCOB  TeopuH,  ciabo
cOPMHPOBAHHBIMU  HAaBBIKAMU  aHAJIN3a
ABJICHUM,  TPOLECCOB,  HEIOCTAaTOYHBIM
YMEHMEM  JaBaTb  apryMEHTHpPOBaHHbBIE
OTBETHI u MIPUBOIUTH MIPUMEpBHI,
HE/I0OCTaTOYHO  CBOOOJHBIM  BJIAJCHHEM
MOHOJIOTMYECKON PEYbl0, JIOTUYHOCTBIO M

MOCJIEI0BATEIbHOCTBIO OTBETA.
JomyckaeTcsi ~ HECKOJbKO  OMIMOOK B
COZIepKaHUU OTBETa u pelIeHnn

MPAKTUYCCKUX 3aJaHuM.

MaructpanToM JaH  OTBET, KOTOpPbIU
COLEPKUT PsIi CEPbE3HBIX HETOYHOCTEM,
OOHApY)XMBAIOIINKA HE3HAHWE MPOIECCOB
H3y4aeMoun MPEIMETHON obrnactu,
OTJIMYAIOIIUIACS HETJIYyOOKHUM PaCKpPBITHEM
TEMbl, HE3HAaHHEM OCHOBHBIX BOIIPOCOB
TeopuH, Hec(HOPMUPOBAHHBIMH HAaBBIKAMH
aHanu3a SBJIEHUW, MPOLIECCOB, HEYMEHUEM
JlaBaTh apryMEHTHUPOBAHHbBIC OTBETHI,
CcmabblM  BJIAJIEGHUEM  MOHOJOTHYECKOMN
peuYbl0,  OTCYTCTBUEM  JIOTUHYHOCTH U
MOCJIEN0BATEIBHOCTH. BriBo1bI
MOBEPXHOCTHBI. PemieHne MmpakTUYeCKuX
3a/IaHUi HE BBIMOJHEHO. T.€ MarucTpaHT He
CIoCOOEH OTBETHTHh Ha BOIPOCHI JIaxe MpHU
JIOTIOJIHUTEIBHBIX ~ HABOASIIMX  BOIMPOCAX
MPEINOJaBaTEIs.




9. YHEBHO-METOJNYECKOE U TH®OPMAIIMOHHOE
OBECIHHEYEHHME JUCHUIIJINHBI
9.1. YueOnas iuTepaTypa

a) OCHOBHAail.

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

Jla6oswir JI., Apenc Jx. 3agaun o pusnyueckoit Xumuu ¢ pemeHussMu. M.: Mup. 2010.

4. KopoaskoB J[.B. Teopernueckas xumus: oOOmME TPUHIUIBI ¢  KOHICHITHH.
M.:Axagemkaura, 2007.

5. T'epacumos S.U. u ap. Kypc ¢puszndeckoit xumun: B 21. M.: Xumus, 1970.

6. Epemun E.H. OcHOBBI XuMHUECKOW KMHETHKHU: YueOHoe mocobue. M.: Bricias mkona,
2006, 374c.

7. Ommanyans H.M., Kuoppe J.I'. Kypc xumunueckoil kunetuku: M.: Bpicimias mkona,
1984, 463c.

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

9. TI'.9Bepu. OCHOBBI KHHETUKH U MEXaHU3Mbl XUMHUYECKUX peakiuii. — M.:Mup, 1978.

10. Kounmun E. Beictpeie peakiuu B pactBope. — M.Mup,1966.

0) 1OMOJIHUTEJILHASL:

1. Jdanudnsc ®., Onbeptu P. Gusznueckas xumus. M.: Mup, 2008.

2. Kypc ¢usnueckoit xumun. T.I u T.IL. ITox pexn. S.U. I'epacumosa. M.: Xumus, 1973.

3. Ipaktukym mo ¢usndeckoil xumun moJ peaaknueid bynanosa B.B. u BopooseBa H.K. M.:
Xumus, 1986.

9.2. UHTepHeT-pecypcehbl:

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 snexrponHas 6ubmuorexa

http://elibrary.ru/default.asp Poccuiickas HaunoHanpHas 6MOIMOTEKA

http://primo.nlr.ru  http://nbmgu.rudnekTponnass ~ 6ubimoreka  Poccuiickoit
roCy/1apCTBEHHOU OMOTUOTEKH

9.3. IIporpammHoe obecrieueHue

YHuBepcuter obecredeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO
pacmnpocTpaHseMOro NporpaMMHOI0 00ecredeHtsl, B TOM YUCJIe OTE€YECTBEHHOTO MPOU3BOJICTBA.

Kaxnp1ii oOydaromuiicst B Te4eHUe BCEro nepruosia ooydyeHus: odecrneueH WHANBUIYaIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOW MH(OpPMaIMOHHO-00pa30BaTeIbHOU —cpene
YHHUBEpCcUTETa M3 JI000H TOYKHM, B KOTOPOM HMeEeTcsl JOCTyn K HH(OpPMAalHOHHO-
TEJIEKOMMYHUKALMOHHOM ceTH «/HTEpHET» Kak Ha TEPPUTOPUN YHUBEPCUTETA, TaK U BHE €€.

VYHuBepcuter oOecrneyeH CIeIyIOIUM KOMILIEKTOM JIMLEH3MOHHOTO IPOrpaMMHOTO
o0ecreyeHusl.
1. JluueH3moHHOE IpOrpaMMHOE oOecredeHue, ucnoiabzyemoe B Uarl'y
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007


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

1.3. IIporpammasriii kommiekc MMUC “Busyansnas Ctynus TectupoBanus”

1.4. AntuBupycnoe I10 Eset Nod32
1.5. CnpaBouno-tipaBoBas cucrema “KoncynabTant”
1.6. CopaBouno-mpaBoBasi cuctema “l'apant”

Hapsmy C TpaAUIIMOHHBIMU U3AAHUAMU MAruUCTPaHTbl W COTPYIHUKHU UMCIOT BO3MOXHOCTDH
IMOJIB30BATHCs DJICKTPOHHBIMHU IMOJTHOTEKCTOBBIMHA 06azaMu JaHHBIX

Taonuua 9.1.

HasBaHmue pecypca

Ccepuika/noctyn

OnekTpoHHass OuOnMoTeka OHJalH «EaMHOEe OKHO K
00pa3zoBaTebHBIM pecypcam»

http://window.edu.ru

«O06pazoBarenbHbIil pecypc Poccum»

http://school-collection.edu.ru

®denepalibHbII 00pa30BaTENbHBIN MOPTAT: YUPEKIACHUS,
nporpammsl, crasaaptsl, BY3b1, rectol EID, THA

http://www.edu.ru —

DenepanbHbIif HEHTP nH(}OPMAaLMOHHO-
obpazoBarenbHbIX pecypcoB (DILINOP)

http://fcior.edu.ru -

OBC "KOHCVJIbTAHT CTYIAEHTA". Dnexrponnas
OMOIMOTEKAa TEXHUYIECKOTO By3a

http://polpred.com/news

M3narenbctBo  «JlaHby. DIEKTPOHHO-OMOIMOTEYHAS http://www.studentlibrary.ru -
cucTeMa

Pycckas BuptyanpHast OubaroTeka http://rvb.ru —

WznatensctBo  «Jlauby. DIEKTPOHHO-OHOIMOTEUHAS http://e.lanbook.com -
cucreMa

ExxenenenpHuk Hayku u oOpasoBanusi HOra Poccun
«AxaneMus»

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

NudopmannonHo-npaBoBass cucrtema «KoHCYIbTaHT-
TUTIOC)»

CereBas Bepcusi, JOCTYIIHA CO
BCEX KOMITBIOTEPOB B
KoprniopatuBHoO# cetu UHrl'yY

NupopmannonHo-npasosast cucrema «I"apant»

CereBast Bepcus, JIOCTYIIHA CO
BCEX KOMIIBIOTEPOB B
KopriopatuBHO#l cetn Uarl'Y

DnekTpoHHO-01OIMoTeyHast cucrema «HOpaiit»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Nwmeromasics  MarepuanbHO-TeXHHUYECKas  0asa

YHHUBEpPCUTETA

obecrieunBaer

KauCCTBCHHOC MMPOBCACHNUEC TCOPCTUYCCKUX U MMPAKTUYCCKUX 3aHATHH.

- IPOBEACHUE JICKIUH - aNnapaTypou sl IeMOHCTpalUy WUIIOCTPATUBHOIO MaTepuaa,

- ayTUTOPHIO JJI CEMUHAPCKUX 3aHATUM;

- TPOEKLHOHHOE 000pyI0BaHUE U KOMITBIOTED.



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/

[lepeueHr HEOOXOOUMBIX TEXHUYECKHX CPEACTB OOYUYEHHMsS, HUCIOJNb3yeMbIX B y4eOHOM
npolecce sk OCBOSHUS TUCUMIUTUHBI «OCHOBHBIE METObI XUMUYECKOTO aHATIN3a:
® KOMIIBIOTEPHOE U MYJIbTUMEAUIHOE 000PYAOBaHUE;

® BHJIEO- U ayJUOBHU3YyaJIbHbIE Cpe/icTBAa OOyUEHHUS U JIp.

1. Becpl aHanmuTHYECKHE, TEXHUYECKUE.

2. Cnektpoporomerp CD-46.

3. ®orokonopumerpbl KOK-2, KOK-2MII.

4. Nonomepst 130, DxcniepT, AKBUIIOH.

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

6. T'azoBbiii xpomarorpad «Kpucramm» ¢ JeTekTopamMu 1O  TEIUIONPOBOIHOCTH,
AJIEKTPOHHOMY 3aXBaTy U KalWJUBSIPHBIMU KOJIOHKAMHU.

7. O6opynoBaHue Jisl TOHKOCJIONHON XpomaTorpaduu.

8. UK-cnexkTpomerp.

9. Mepnas mocyna, CTYyNKU AJig NPOOOMOATOTOBKM U3 araTa W SIIMbI, YallKd, TUTTIU U3
IUTATHHBI, KBapla, CTEKJIOYTIIEepoia.

10.Ientpudyra.

11. METOANYECKUE YKA3AHUSA JJISA OBYYAIOIIUXCSA 1O OCBOEHUIO
JUCIHHUIIVINHBI

Teopernueckuii Marepuayl JUCHUIUIMHBI «XUMHUYECKass KHHETHKA W MEXaHW3MBI
XUMHUYECKHX peakKlUii» HM3ydaeTcss B TEUeHHWE 3-TO CeMEeCTpa B COOTBETCTBUU C y4e€OHBIM
wianoM. CamocTosTeNnbHass BHEAyAUTOpHas paboTa MarucTpoB oOecredeHa 3JIeKTPOHHBIMH
yueOHO-MeToInYecKuMu pecypcamu (cucrema Moodle), BO3MOXKHOCTBIO OOIIIEHHs] MaruCTpaHTa
C OpenoAaBarelieM  IOCPEICTBOM  3JEKTPOHHOM  MOYThl, JgoctynoM B Internet.

OCHOBY TEOpeTHMUYECKON TOJArOTOBKM MO MAWCHUILIUHE «XUMHUYecKas KUHETHUKa U
MEXHAW3Mbl XUMHUYECKHX PEaKIUH» COCTABJISAIOT JICKIMU, KOTOPBIC MPEICTaBISIOTCS
CUCTEeMAaTUYECKH B COYETAHHHM C CEMHHAPCKUMU W JIaOOpaTOpPHBIMU 3aHATHSAMH. OCHOBHBIE
VUCHUS W BIAQJCHUS OTPaOATHIBAIOTCS W 3aKPEIUISIFOTCS HAa CEMHUHAPCKUX W J1abOpaTOpPHBIX
3aHATHSIX. AYIUTOPHBIE 3aHATUSA (JIEKIIUH, CEMUHAPHI U JIaDopaTOpHBIE 3aHATHS) 00HEJMHEHBI C
CaMOCTOSITENIbHOM BHEAyIUTOPHOW pabOTON MarucTpoB HajJ PEKOMEHAYEMOW JHUTepaTypoH, a
TakKe 3aJaHMsIMH, KOTOpPBhIE BBUIAET TpEIoaaBaTelh M IMPH IMOATOTOBKE K JIAOOPaTOPHBIM
3aHSITHSIM.

[Ipy w3ydyeHWW ITUCHMIUIMHBI MaruCTPaHTAaMH MOTYT HCIOJIL30BAThCSA CICIYIOIIHE
WH(OPMAaIMOHHBIE TEXHOJIOTUN U HHHOBAIIMOHHBIE METO/BI:

- DJIGKTPOHHBIA BapHaHT y4eOHO-METOIUYECKOrO0 KOMIUIEKCa (C HCIOJIh30BAaHUEM
cuctemsl Moodle);

- pecypchl AIEKTPOHHON OMOJIMOTEYHOM CUCTEMBI;

- pecypcbl HTEpHET;

- MyJIbTHMEIUHHAS TEXHUKA.

[TpenogaBaTens, YNTAIONINI TUCIUTUIMHY, BEJET YU€T MOCEIIAeMOCTH M OCYIIECTBIISET
KOHTPOJIb 32 BBITIOJTHEHUEM CaMOCTOSITEIbHON paboThl. Tekymuii KOHTPOJB 3aKIto4yaeTcs B
MOHHTOPHHTE BBIIIOJIHEHUs y4eOHON TporpaMMbl JUCIHHUILIMHBI HA AyJUTOPHBIX 3aHATHIX U
OIIEHKE Pa0OTHI HA CEMUHAPCKUX U MPAKTUYECKUAX 3aHSATHIX.



Pabouas mporpamMma NUCHUTUIMHBI «XWUMHYECKass KMWHETUKA U MEXAHU3Mbl XMUMHUYECKUX
peakumiiy coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusasmu PI'OC BO mno HampaBieHHIO
noaroroBkn  04.04.01 Xwummus (ypoBeHb Marucrparypbl), YTBEp>KIEHHOIO IPUKa30M
MunucrepcTBa o0pazoBanus U Hayku Poccuiickort @enepanuu ot 13 uross 2017 1. Ne 655

[IporpamMmy coctaBuina:

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

Pabouas mporpamMma yTBepkacHa Ha 3aceJaHUU Kapeapbl XUMHH



[Tpotokon 3acenanuss Ne _ 10 or « 21 » wmas 2024 .

PaGouas mporpamma ogo0peHa yaeOHO-METOIMYECKUM COBETOM

XUMHUKO-OHMOJIOTUYECKOT0  (haKyJIbTeTa

[Ipotokon 3acenanust Ne 10 OT « 22 » Mag 2024 r.

CBenenust 0 nepeyTBep:KIeHHH IPOrPAaMMBbI HA OYepeIHOH Yu4eOHbIi roa u



perucTpauuu u3MeHeHu

YyeOHBI Pentenue Bunecennrie n3MeHeHUA Iloamuce 3aB.
71 Kadeapsl kadeapou
roJI (Ne mporokoa,

JaTa)




