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JIner akTyanuzanuu padodeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa 1 o100peHa i peanm3anuu B 2023 - 2024
y4eOHOM TOIly Ha 3aceaHnu Kadenpsl MeTaTyprud U CTaHIap TU3AINH

[Ipotokom ot 20 1. Ne

3aB. kaenpoit M.IO. Ycanos

Pabouas nmporpamma nepecMoTpeHa, 00cyxkaeHa u oJo0peHa s peanusanuu B 2024 - 2025
y4eOHOM TOly Ha 3aceqaHuu Kadenpsl MeTaypruu U CTaHIap TH3AIUH

[IpotokomoTr 20 . N
3aB. kaenpoit M.YO. Ycanon

PaGouas nmporpamma nepecMoTpeHa, 00CykaeHa U oqoopeHa i peanusanuu B 2025 - 2026
y4eOHOM TOly Ha 3aceqaHuu Kadenpsl MeTautypruu U CTaHIap TU3AUH

IIporokomor _ 20 r. Ne
3aB. kadenpoit M.IO. YcanoB

PaGouas mporpamma nepecMoTpeHa, 00CykaeHa U oo0peHa i peann3anuu B 2026 - 2027
y4eOHOM ronly Ha 3acefqaHnu Kadenpsl MeTawTypruu U cTaHIapTU3AINH

IIpotokomor 20 . Ne
3aB. kadenpoit M.IO. YcanoB




1 Iesin ocBOeHMSs JUCHUIJINHBI (MOTYJIs)

JOCTH)KCHHE BO3MOXHOCTH OIMCHIBATh BPEMEHHOW XOJ XHMHUYECKUX (PHU3UKO-
XAMHYECKHX MPOLECCOB HA OCHOBE UCXOIHBIX CBOMCTB CHCTEM U BEIIECTB MX COCTABIIIOIINX, &
TaKX€ KOHEUHBIN PE3yJIbTaT COOTBETCTBYIOIIUX MPOIIECCOB.

2 MecTo TUCHUIINHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl

Jucinmuaa ®duswdueckas XUMHS BXOJUT B 0053aTeNbyl0 YacTh y4eOHOTO IUTaHA
00pazoBaTeNIbHOM IPOrPaMMBI.

JUis  W3ydeHWs  JUCIUIUIMHBI ~ HEOOXOJMMBI  3HAaHWS  (YMCHHS,  BIIQJCHUS),
chopMHpOBaHHBIE B pe3yJIbTaTe U3YUEHUS TUCIUIUINH/ TPAKTUK:

Maremartuka

Nudopmarrka u nHGOPMAIIMOHHBIE TEXHOJIOTUN

dusuka

OO61as 1 HeopraHudecKast XuMHs

3HaHus (yMEHHUs, BIIAJICHUS ), TOJTyUYEHHbIE IPU U3YUYEHUH aHHON JUCUUIUIMHBI OYyIyT
HEOOXOIUMBI JIJISl U3YUYEHUS TUCIUILTUH/TIPAKTUK:

MartepuanoBeneHue

MeTo1bI UCClieAOBaHNS MaTEPUAIOB U IPOIIECCOB

MoaenupoBaHue MPOLECCOB U 00BEKTOB B METAJLTY PTHH

3 Komnetenuun ody4yarouierocsi, GopmMupyembie B pe3yJibTaTe 0CBOEHH

AUCIMILINHBI (MOAYJISI) M IVIAHUPYEMbIe Pe3yJbTATbI 00y4eHUs

B pesynbrare ocBOoeHUS AMCHUIUIMHBI (MOyJst) «Pu3nueckas XuMus» oOydaromuiics
J0JbKEH 00J1a1aTh CIeyIOIIUMHI KOMIIETEHIUSIMU:

KOZ[ HHAWKATOpa I/IH,Z[I/IKaTop JOCTHXXCHUA KOMIICTCHIINHU

OIIK-1 Cmocoben pemarh 3anaud Mpo(ecCHOHATBHON NeATeNbHOCTH, MPUMEHSS METOMbI
MO/IETIMPOBAHUS, MATEMAaTHUECKOTO aHAJIM3a, €CTECTBEHHOHAYYHBIC M OOIEHH)KEHEPHBIE 3HAHUS

OIIK-1.1 Hcnonb3yeT eCTeCTBEHHOHAy4HbIE 3aKOHbI M INPUHLUIBLI [PU PELIECHUU
IIPAaKTUYECKUX 3a1a4

OIIK-1.2 Pemraer crammaptHeie mpodeccHoHanbHBIE 3aladd ¢ TPUMEHEHHEM
OOIIEHH)KCHEPHBIX 3HAHMI

OIIK-1.3 IIpuMeHsieT MeTOAbl MOJCIMPOBAHMA M MAaTEMaTHYECKOTO aHAIM3a I
pelIeHys 3a/1a4 TEOPETUYECKOTr0 U MMPUKIIAIHOTO XapakTepa




4. CTpyKTypa, 00BEM M CcOlepKaHue JUCHHIUINHBI (MOTYJIs)
OO6mast TpyA0€MKOCTh AUCIMILIMHBI COCTaBIsieT 4 3a4eTHbIX enuHul] 144 akaja. yacoB, B TOM

qucie:

— KOHTaKTHas pabota — 12,9 akaz. gacos:
— ayauropras — 10 akaz. yacos;

— BHeayautopHas — 2,9 akaJi. 4acos;

— caMocCTosATebHas paboTa — 122,4 aka1. 4acos;
— B popMe npakTuIecKoi moarotosku — 0 akas. gac;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaJi. Jac

dopMa aTTecTalyu - YK3aMEeH

AynuTtopHast e
KOHTaKTHas paboTa E = dopma TeKyImero
=
Pa3znen/ Tema g | (paxan wacax) ez Bun KOHTPOIA Kon
> 8 © | caMOCTOSTENBHON YCIEeBaEMOCTU U
JUCLUTIITHBI T [ . KOMIICTCHIIUI
g £ paboThI TIPOMEXKYTOYHOU
7ab. |mpakT. | S &3 ATTeCTaIn
Jlek. s S s
3aH. | 3aH. | =
1. Paspgen 1
1.1 Tlpenmer m MeTOmBI,
TTOHSATHS u 3aa41
(buzndeckoit XUMUHU
Xumuyeckas
[loaroroska
TEepPMOJIMHAMUKA. 3aKOHB] N
11abopaTopHOit
TEPMOIMHAMUKH. paGote Nel,2 JlabopartopHas pabora
Xumuueckoe u (ha3oBoe pa60Ta_C’ > | Nel,2, ycrHBI ompoc, OIK-1.1
aBHoBecue Koncranra cnaya PT'P Nel .
P 1 | 221 60 | 6ubmmorpaduuec A .| OIIK-1.2,
XUMHUYECKOTO - «TepMoagMHAMUYECKHIA OITK-1.3
paBHOBeCHSI, €€ CBOWCTBA, MATeDHANAMI aHaJM3 XUMUYECKAX '
CIOCOOBI BBIPKCHUSL. HOZ[FI())TOBKa K peaximin
Hanpasnenue mnporeccos
P POt otuery o PI'P 1.
B M30TEPMHUYCCKHUX
YCIIOBHSIX, u3oTepMa
peakimn  Baut-T'odda.
YpaBHeHUe n300aphl 2
1.2 TepmomuHamMHYecKas
[ToaroroBka k
TEOpHsI pacTBOpoB Ha6ODATODHO
Cnoco0b1 BBIPAXKEHUS partop
pabote Ne3, OIIK-1.1,
cocTaBa PacTBOpOB. 05 1 aG0Ta C JlaGopatopHas pabora OIK-1.2
WneanbHble,  peaybHbIE ' 61/16;)1/10 admuce Ne3, yctHBIi onpoc OIK l- 3’
pacTBophl. 3akoH Payms, KI;EH '
3aKOH T'enpu. MaTepuATaMH
OKCTpakIsi W 3aKOH
. uarpamMmMmbl JIrOTOB
13 arpa IoaroToBka
COCTOSIHUS n1abopaToOpHOI
JIBYXKOMITOHEHTHBIX pabote Ned, TlaGopatonHas paGora OIlK-1.1,
cucteM [IpaBuno das. 1 /11 60 pabota ¢ No 4p or Ifblﬁ oIr)I oc OIlK-1.2,
Crioco0b1 MOCTPOCHHSL oubnuorpaduuec oY poc. OIlK-1.3
JrarpamMm COCTOSIHUSL. KHMH
Tumel fuarpamm MaTepHuatamMmu




ITogroroBka x

1.4 Xumuyeckas .
J1a00paTopHOii
KUHETHKA OCHOBBI
N pabote Ne5,
(hopManbHOH — KUHETHKH. aGoTa ¢
3akoH JIEHCTBYIO X ou 6;10 Bp— cnaua PI'P Ne2 OIIK-1.1,
macc, KOHCTaHTa 1 1/11 P «XUMHAYECKast OIIK-1.2,
. KHAMHA
CKOpPOCTM peakuuu, €€ KHUHETHKa OIIK-1.3
o MaTepHuatamH,
CBOICTBa, OMNpeeCHHE.
P BeinojHeHue PI'P
CaKId PasJIMTIHBIX Ne2 «Xumunueckas
MOPSITKOB, MX KHHETHKA.
KHUHETHKA
15 TToBepxHOCTHBIC
TloaroroBka k
sBieHuss AncopOuus Ha N
aHMIE KUIKOCTH-Tas3. n1aGopatopHoii
?paBHCHI/IG azcopOmu pabore Ne6, JlaGopatopnas pabora OMK-1.1,
0,5 |1/0,21 2,4 pabota ¢ o OIIK-1.2,
I'nb6ca m ero anamms. Ne6, ycTHBII onpoc
3 oubnuorpaduuec OIlK-1.3
aBHCHMOCTH
KAMHA
TTOBEPXHOCTHOTO
Marepuanamu
HaTSHKEHUS OT
Hroro no pazneny 4 |6/421 122,4
Hroro 3a cemectp 4 |6/421 122,4 3K3aMeEH
Uroro no mucrmmmue 4 |6/421 122,4 3K3aMEH




5 Ob0pa3oBaTtesibHbIE TEXHOJIOTUH

OO6pa3oBaTteiibHbIe TEXHOJIOTHH — 3TO LEJIOCTHAS MOJIeNb 00pa30BaTENHLHOTO Mpoliecca,
CHCTEMHO OTpEACISIIONIas CTPYKTYpy H COJAEp)KaHHE IEeSATENBHOCTH O0EHX CTOPOH 3TOTO
nporiecca (TpenojaBateNss W CTYJCHTA), WMEIOIIas IEeNbI0 JIOCTIKEHHE TIJIaHUPYEMBIX
PE3yJIbTaTOB C MONPABKOM HA MHAWBUAY aJTbHBIE 0COOEHHOCTH €r0 YYaCTHUKOB. TeXHOJIOTHIHOCTh
y4eOHOTO0 IpoIiecca COCTOUT B TOM, YTOOBI C/IeN1aTh yUeOHbIN MPOLECC TOJTHOCTHIO YIPABIIEMbIM.

OCHOBHBIMU TIPU3HAKAMH 00pa30BaTEIBHON TEXHOJIOTHUH B €€ COBPEMEHHOM ITOHUMaHUU
SIBIISTEOTCSI:

— JIETaJbHOE ONMCAaHNEe 00pa30BaTEIBHBIX IIEJICH;

— TodTamHoe onucaHue (MPOEKTUPOBAHUE) CHOCOOOB JOCTHXKCHUS —3aJIaHHBIX
pe3yabTaTOB-1IEIIEH;

— UCTOJIb30BaHUE 00PATHOM CBSI3H C LIETBI0 KOPPEKTUPOBKU 00pa30BaTEIBHOTO MPOLIECcCa;

— rapaHTUPOBAHHOCTH JOCTUTAEMBIX PE3YJILTaTOB;

— BOCHPOM3BOJAMMOCTh 00pa30BaTEIbHOTO MpOIlecca BHE 3aBUCHUMOCTH OT MAacTepCTBa
IpernoaaBaTes;

— ONTUMAIILHOCTD 3aTPAYUBAEMBIX PECYPCOB U Y CHITHH.

Peanuzainyst KOMIIETEHTHOCTHOTO MOJIX01a IPEy CMaTPUBAET UCTIOJIb30BaHKE B y4eOHOM
IpolLlecCe AaKTHBHBIX M HWHTEPAKTUBHBIX (OpPM TMPOBEIACHHS 3aHATHH B COYETAaHUU C
BHEayIUTOPHOI paboTOM ¢ 11e1bI0 GOPMUPOBAHUS M PA3BUTHS MTPO(HECCHOHATBHBIX HABBIKOB.

TpanuiuonHsle oOpa3oBaTebHble TEXHOJIOTMHM OPHUEHTHPYIOTCS HA OpTaHM3aIHIo
o0pa30BaTeNbHOIO  Mpollecca, MPEANoJaralollyl0 MNpPSAMYI  TPAHCISALMIO 3HAHUH  OT
NperoiaBaTelisi K CTy/IEHTY (IPEeUMYIIECTBEHHO HAa OCHOBE 00BSCHUTEIbHO-MUIIOCTPATUBHBIX
METOJI0B 00y4eHus1). YueOHas NesITeNbHOCTh CTYIeHTa HOCUT B TaKMX YCIOBHAX, KaK MPaBUIIO,
penpoyKTHUBHBIN XapakTep.

@®opMbl yUeOHBIX 3aHATHUH C UCTIOJIH30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHIA:

Wndopmarnmonnass  JieKiuss —  TOCJIEAOBAaTENbHOE  H3JI0KEHHWE  Marepuaia B
JUCUUILUIMHAPHOW JIOTMKE, OCYIIECTBIIIEMOE IMPEUMYIIECTBEHHO BepOaJbHBIMH CpPEICTBAMHU
(MOHOJIOT TpenogaBaTess).

JlabopaTopHast paboTa — opranu3anus yaeOHoi paboThI C pealbHBIMHA MaTePUATIBHBIMU U
UHQOPMAIMOHHBIMUA OOBEKTaMHM, OJKCIEPHUMEHTaJbHAs pPadoTa € aHAIOTOBBIMH MOJIEISIMHU
peaIbHBIX OOBEKTOB.

6 YueOHo-MeTOAHYECKOE 0DecTIeYeHIE CAMOCTOSITEJIbHOI PadoThI 00yYaAKIIUXCS
[IpencraBneno B npuoxxenun 1.

7 OueHo4YHbIE CpPeICTBA 1JIS MPOBeieHUsl MPOMEKYTOUHOH aTTecTallul
[IpencraBneHbl B IPUIOKEHUH 2.

8 YuebOHO-MeTOAMUYECKOE H HH(OPMALIMOHHOE o0eceuyeHne TUCIAIIUHBI (MOTYJIs)

a) OcHoBHas JiUTEpaTYypa:

l.boxkmrelin b. C. ®usnyeckass XUMUs: TEPMOJUHAMMKA W KUHETHUKA [DJIEKTPOHHBIN
pecypc]: yuebnoe nmocooue / b. C. bokmreitn, M. . Menaenes, 10. B. [ToxBucHeB. — DIICKTPOH.
nan.— Mocksa: MUCHUC, 2012. — 258 ¢. — Pexum nocrymna: https://e.lanbook.com/book/47443

2. dusznueckas xumus: yaueoHoe mocoodue / D. B. Mronpauna, C. I1. Knoukosckuii, H. 1O.
CseunukoBa u ip.; MI'TVY. - 2-e u3a. - Marautoropck: MI'TY, 2017. - 127 c. : un.,



nuarp., rpad., Tadom. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3506.pdf&show=dcatalogue
s/1/1514311/3506.pdf&view=true
(mata obpamenus: 04.09.2022). - MakpooObekt. - Tekct: amekTpoHHBIA. - MMmeercs
MeYaTHBINA aHAJIOT

0) lonmosiHuTEIbHAS JINTEpATypa:

1. Xumnueckas KWHETUKA U aICOPOLIMS: METO/. YKa3aHUsl ISl CTYIEHTOB IO TUCIUIIINHE
"Ousnueckast xumust" / [D. B. Tronpauna, C. IT. Kmoukosckwii, H. FO. CBeunnkoBa u ap.]; MI'TY.
- Maruutoropck: MI'TY, 2013. - 1 sanextpon. ont. auck (CD-ROM). - 3ari. ¢ TuryiL. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1258.pdf&show=dcatalogues/1/112
3436/1258.pdf&view=true (mara oOpamenus: 04.09.2022). - Makpoobbekr. - Tekcr:
9MEeKTPOHHBIN. - CBenenus noctymnubl Takke Ha CD-ROM.

2.IToBepxHOCTHBIE siBIcHUS. AncopOrims: ydedonoe nocobue / A. H. Cmupnos, H. 1O.
Cseu-nukoBa, C. B. lOauna, O. B. {ronpauna ; MI'TY. - Marautoropck: MI'TY, 2017. - 1 snex-
tpon. ont. guck (CD-ROM). - 3Barm. ¢ TWTya.  JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3417.pdf&show=dcatalogues/1/113
9847/3417.pdf&view=true (mara ooOpamenus: 04.09.2022). - MakpooObekT. - Tekcr:
anektpoHHbId. - ISBN 978-5-9967-0966-3. - CBenenust noctynusl Takke Ha CD-ROM.

3. T'opmikoB, B.M. OcHoBbl ¢usnueckoir xumuu: ydeOnuk / B.JM. Topmkos, U.A.
Ky3nenoB. — 6-¢ uzn. — Mocksa: Jlaboparopus 3Hanuit, 2017. — 410 c. — ISBN 978-5-00101-
539-0. — Tekcr: anextpoHHsid // Jlanb: smekTpoHHO-OMOIMOTEeuHas cuctema. — URL:
https://e.lanbook.com/book/97412

B) MeToau4yeckme yKazaHusi:

1. JJaBopaTopHbIil MPAKTUKYM I10 (PU3NUECKON XUMHU: y4eOHO-METOJrdecKoe nocooue /
A. H. Cmupnos, H. 0. Ceeunukosa, C. B. FOnuna, 2. B. lronpauna; MI'TY. - Marauroropck:
MI'TY, 2017. - 1 saekrpon. ont. guck (CD-ROM). - 3arn. ¢ turyn skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3177.pdf&show=dcatalogues/1/113
6592/3177.pdf&view=true (mara oOpamenus: 04.09.2022). - MakpooObekT. - Tekcr:
ANEKTPOHHBIN. - CBeienust focTymHbI Takke Ha CD-ROM.

r) [Iporpammuoe odecnieuenue u MHTepHeT-pecypceb:

IIporpammHoe obecniedeHue

Haumenosanue [10 Ne noroBopa Cpox AeiCTBHS TULEH3U U
7Zip cB0o0Oo1HO pacapoctpanseMoe [10 0ecCcpOUHO
MS Windows K-171-09 ot 18.10.2009 GeccpouHo
7(bemopenk)
MS Office
2007(Benoperx) K-171-09 oT 18.10.2009 OeccpoUHO

Ilpodeccnonanbabie 6a3bl JAHHBIX U HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
| HasBaHue kypca Ccbuika




HauuonansHas WH(pOpPMAIIMOHHO-
aHanuTH4eckas cucrema — Poccuiickuii|[URL: https://elibrary.ru/project_risc.asp
WHJICKC HAYYHOTO LIUTUPOBAHUS
IMouckoBas cucrema Akagemus Google
(Google Scholar)

WNudpopmanmonnas cucrema - Enunoe
OKHO JOCTylna K HH(MOPMAIMOHHBIM

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

denepabHOE rOCy1apCTBEHHOE
OFr0JKETHOE yupexnenne|URL: http://www1.fips.ru/
«DenepanbHbIi HHCTUTYT

DJIEKTPOHHBIE PECypChl  OMOIMOTEKH
MI'TY mm. I'' 1. HocoBa
9 MaTtepuajibHO-TEXHHYECKOE o0ecneuyeHne JUCHUIINHBI (MOYJIs1)

https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuanbHO-TEXHUYECKOE 00eCrIeYeHUEe TUCUILINHBI BKIIFOYAET:

1. Yuebnas ayauropus 1y IpOBEIEHHs 3aHATHH JIEKIIMOHHOTO TUIIa OCHAILEHA:

- TEXHUYECKUMU CpEACTBaMHU OOYyuYEeHMs, CIIy)KallMMHU Ul NpPEeACTaBICHUs ydeOHOU
uHpopmanuu OOJBIION ayIUTOPUM: MYJIbTUMEIUMHBIMU CpPEICTBA XpPAaHEHWs, Nepedadyud U
npezcTaBieHus yueOHoH nHpopmanuy,

- CIICIIMATTU3UPOBAHHOM MeOeIbIO.

2. YuyeOHas aynuTopus [Uid HpoBeneHHs Ja0opaTopHbIX 3aHATHH «Jlaboparopus
¢bu3nueckoil XuMuM» OCHalIeHa JabopaTOPHEIM 000PY/JOBAHUEM:

- 1abopaTtopHoe 000pynOBaHHE (XMMHUYECKasi MOCYyJa, PEaKTUBbI, BECHl JJaOOpaTOPHBIC
pasHoruieure BJIP-200, MarHuTHBIE MEIIATKH, 3J1. TUTUTKH. ).

- CIICIIMATTU3UPOBAHHOM MeOeIbIO.

3. YyeOHnas ayauropus A TPYIIOBBIX U WHIAMBHIYaAJIbHBIX KOHCYJBTALUH, TEKYIIETO
KOHTPOJISl U IPOMEXKYTOYHOM aTTeCTallM OCHAILICHA:

- KOMITBIOTepHO# TexHHKOo# ¢ makeroM MS Office, ¢ noakmouenuem k cetu «HTEpHET»
U C IOCTYTIOM B 3JICKTPOHHY0 HH(POPMAIIMOHHO-00pa30BaTENbHY IO CPEY YHUBEPCUTETA;

- CIICIIMATTU3UPOBAHHOM MEOEIbIO.

4. TToMerieHue st CaMOCTOSITEIILHOM pabOThl OCHAIIICHO:

- KOMITBIOTEpHO# TexHuKO# ¢ makeroM MS Office, ¢ noakmouenunem k cetu «HTEpHET»
¥ C JIOCTYTIOM B 3JIEKTPOHHYO HH(POPMAIMOHHO-00pa30BaTEIbHYO CPEly YHUBEPCHUTETA;

- CIIELUATM3UPOBAHHOM MEOEIBIO.

5. Tlomemenue s XpaHeHUs U NPOGUIAKTUYECKOTO OOCTYKUBAaHHUS Y4e€OHOTO
000py10BaHMsI OCHAIIICHO:

- CIICIIHATM3UPOBAHHON MEOEIbI0 : CTEIUIaXKaMU JIJIsl XpaHEeHUs] yueOHOTO 000pyI0BaHNs;

-MHCTPYMEHTaMHU JJI1 peMOHTa y4eOHOT0 000py10BaHNUs;

- mkadaMu A1 XpaHeHHUs: yueOHO-MeTOAMYeCKOM JOKYMEHTAIH U MaTepuasoB.



Ilpuioxenue 1

6 YueOHO-MEeToaAuYEecKOoe obeclieueHrne CaMOCTOATEJIbHOH  PadoThI
O0yUaroImuxcs

Ilepeuens nabopamopuvix paoom

Ornpenenenne MHTETPATLHOM TEMIOTH PACTBOPEHUS COJH

N3ydenne paBHOBECHS PEAKIMH B3aUMOCHCTBHUS TBEPIOTO YIIIEPOJI C €T0 JUOKCHIOM
JlaBneHre HACHIIIIEHHOTO Tapa M TeTUIOTa UCTIApEHUS YUCTOU KUIKOCTH

Tpetuii KOMIOHEHT B ABYXCIOMHOM KUIKOCTH

[TocTpoeHue quarpaMMbl COCTOSTHUS IBYyXKOMIIOHEHTHOM CUCTEMBI.

Bnusaue TeMmmepaTypbl Ha CKOPOCTh XUMHUYECKOM PeaKIuu

Sk wbdE

JOMAIIHEE PACYHETHO-TPAOUYECKOE 3AJIAHUE Nel

«TepMoguHAMHUYECKHU A AHATIHU3 XUMHYECKUX PeaKuiD»
Hccaenoanmne 1

Jn1s peakiuy BBIOJHUTB CIEAYIOLIee:

1.1.CocTaBuTh ypaBHEHHE 3aBUCUMOCTH OT TeMIIEpaTypbl BEIUYHHBI Teru1oBoro 3¢gdexra AH: =
f(T) u u3menenus suTponun AS°: = f(T).
1.2.Beruncauts BenuuuHbl  ACp, aAH®:r | aS°, aG°r m InK, npu Heckonpkux Temmeparypax,
3HAYEeHHUS] KOTOPBIX 33aI0TCSI TEMIIEPAaTypPHBIM UHTEPBAJIOM U IIarom temieparyp. [loixyueHnsle
3HAYEHHUS] UCTIOJIBb3YIOTCS MPH MOoCcTpoeHnu rpadukoB B koopauHatax ACp— T; AHr — T; AS°r —
T, AG° — Twu InK,— 1/T.
1.3.Ione3ysick rpaduxom InK, — 1/T, BeiBecTH npubmxkenHoe ypasuenue suna InK, = A/T + B,
rae A, B — nocrosiHHbBIE.

HccaenoBanme 2

2.1. Ucnonw3ys npasuiio ¢a3 ['ub6ca, s paccMarpuBaeMoil CUCTEMBI OTIPEICTUTh KOJIUYECTBA
(a3, He3aBUCUMBIX KOMITIOHEHTOB M YUCIIO CTEIICHEH CBOOO/IBI.

2.2. Onpenenuth BO3MOXKHOE HANpPaBJICHUE MTPOTEKAHUS UCCIIENYEMOM PEaKIMU U PaBHOBECHBII
coctaB razoBoi (a3l mpu npasneHun (klla) m Temmeparype (K). Ilpu pemenuun 3amauu
WCIOJIb30BaTh BBIBEJCHHOE B HccienoBaHuu 1 smnupuueckoe ypaBHeHue InK,=A/T+B wu
JTaHHbIE 00 UCXOJHOM COCTaBe ra3oBOM (ha3bl

2.3. YCTaHOBHTH HalpaBJICHUE CMEIIEHHs COCTOSIHUS PABHOBECHS PAaCCMaTPUBAEMON CHCTEMBI
npH:

a) YBEIIMYCHU U JTaBJICHUs (IOCTOSTHHAS TEMITepaTypa);

0) yBEITMYCHUH TEMIIEPaTyphl (IOCTOSTHHOE JTaBJICHHUE).

JOMAIIIHEE PACYHETHO-I'PAOUYECKOE 3AJJAHUE Ne2

«XuMH4YecKass KHHETHKA)
dopmyaHpoBKa 3a1aHUS
Hccaenosanme 1
s peakimu A+B — TpoayKThI peakiuy, HayallbHble KOHIIEHTPAIUH (Co) BeliecTB A u B
PaBHBI U COCTABIISIOT: Co(A)= Co(B) = Co=.... Momb/mm° (konoHKa 6, Tabn. 20).

M3MeHeHne KOHIICHTpaluii BEIIeCTB (Ci) BO BpeMEHH (Ti) PpH pa3nuyHbIX Temreparypax (Ti)
HAaXOJSITCS B CTPOKE COOTBETCTBYIOIIEH HOMepy 3ananus Tabm.20. HailTu sHepruro akTHBaIuu
(E), mpenpkcnioneHnanbHpii MHOKUTEND (Ko) U Bpems (Ts), 32 KoTopoe ... % BemecTB A u B



(xomonka 21, tabm. 20.) npu temmeparype Ts = ... K (komonka 20, tabn. 20) npeBpaTturcs B
IPOIYKTBI pEaKIUU.

Cnucok eonpocoé onsa ycmuoz2o onpoca:

o U~ W

10.
11.
12.

13.

14.
15.
16.

17.
18.

19.

20.

21.

OcCHOBHbIE MOHATHUS TEPMOIUHAMUKH.

[TepsBsiit 3akon TepmoauHamMuky. [TonsiTie o TernnoBoM 3¢ddexre, TemI0TH 00pa3zoBaHus,
TOpeHusi, pacTBOpeHus, (pa30BbIX NpeBpanieHuil. 3akoH ['ecca. Pacuersl no 3akony
I'ecca.

Bnusare TeMmepaTypsl Ha TEIIOBOM d(PQeEKT.

3axon Kupxroda. Pacuers TermoBeix 3¢ dekton mo 3akoHy Kupxroda.

BTtopoii 3ak0H TepMOAUHAMUKH.

TepmoanHamuueckre QyHKIINHU, XUMHUYECKUN MOTEHIIUAN, 00IIME YCIOBHS PAaBHOBECHS
cucteM. DHeprus ['u66ca u sHeprus ['enbMrosplia Kak KpUTEPUH, OTIPEACIISIOIINE
HalnpaBJICHUE U Mpeei NPOTEeKaH!s MPOLECCOB B HEN30JUPOBAHHBIX CUCTEMAX.
[TonsiTue o ha3oBOM paBHOBECHH, OCHOBHBIE OIpeieeHus (ha30BOr0 paBHOBECHS.
[IpaBuio ¢a3 ['m66ca, ero npuMeHEeHHE.

®da30B0€ paBHOBECHE B OJJHOKOMIIOHEHTHBIX cucTeMax. Y paBHeHue Kiaysnyca-
Kuaneiipona, pacueTsl OCHOBaHHBIE HA ’TOM ypaBHEHHE.

VY coBUsI XUMHYECKOTO paBHOBECHS. 3aKOH JIEHCTBYIOIUX Macc (TepMOJUHAMHUYECKUT).
KoHcTanTa XMMHUUECKOTO PaBHOBECHS.

Bunel koHCTaHT paBHOBecHUs. PaBHOBECHS B FETEPOr€HHBIX CUCTEMAX.

BnusiHue temneparypsl Ha KOHCTaHTY PaBHOBECHS.

Hamnpasiienue peakuuii B 3aKpbITBIX CUCTEMAX. Y paBHEHUE U30TEPMbI XUMUYECKO 1
peaximu Bant-I'odda, ee npakTuueckue npunoxeHus. Y paBHeHHE U300apbI-U30X0PHI
peakuuu. MeTobl pacueTa KOHCTAaHThI PABHOBECHS.

[Ipasuno Jle-Illatense, ero npakTuyeckoe NpuMEHEeHUE. BiMsiHue naBieHus Ha
10JI0’KeHUE paBHOBecHs. PeasibHble ra3pl. OnucaHue peajibHbIX Ia30B C UCIOJIb30BAaHUEM
BUpHAIBHBIX ypaBHeHUH. Temneparypa boiinsa. Cmbicn BupuanbHbeIx K03 duimeHTos.
VYpasuenue Ban-nep-Baansca. Dpdexr Jxoyns — Tomrncona. Temneparypa nuHBEpCHU.
CxmxeHue ra3os.

Onpenenenue noxaTus “pactBop”. CriocoObl BEIPaKEHHUS COCTaBa pacTBOPOB.

Bnusinue paznudHbIX PaKTOPOB HA PAaCTBOPUMOCTb.

Mogenu pacTBOPOB: UeaTbHBIE (COBEPIIICHHBIC) U OECKOHEUHO pa30aBlIeHHBIC
pacTBOpPBI, UX OTJIIMYUE OT peajbHbIX PACTBOPOB.

3akonsl Payis u ['enpu. [lapimanbHbie MOJIIpHBIE BEJTUYUHBI, UX ONPEIECICHHUE.
CaoiicTBa pa30aBIIEHHBIX PACTBOPOB HE AJICKTPOJMTOB. J[aBiieHue napa Haj pacTBOPOM,
TeMIepaTypa KUMeHus 1 3amep3anusi. OCHOBHbIE IOHATHS XUMUYECKON KHHETHKU.
Crnioco0bl onpeiesieHns: CKOpocTu peakiuu. PopmalibHasi KUHETHKA TOMOTEHHBIX
peakuuid. 3aKoH IeUcTBYOIMX Macc. [lopsiiku peakimii U UX MOJIEKYJIIPHOCTb.
Peakuuu nepBoro, BToporo u n-ro nopsiikoB. Kunernueckve ypaBHEHUS sl peakiui
Pa3IMYHBIX IOPSAAKOB.

[lepnon nonynpeBpamieHusi. KoHcTaHTa CKOPOCTH pEaKlvy, €€ CBOMCTBA, pa3MEPHOCTH U
onpeneneHus. MeTo bl onpeaeneHus nopsiika peakuuu. [IoBepxHOCTHOE HaTsKEHuE,
METO/IbI €T0 U3MepeHus. AICOPOIMsl, OCHOBHBIE MOJIOKEHHUS U YPAaBHEHUS aJCOPOIHH.
VYpaBuenne ['u60ca.YpasHenune @Ppeiinnnuxa. YpaBHenue JleHrmropa. 3aBUCHMOCTD
aJIcCOpOIMHU OT TEMIIEPATY PhI.



IIpunnoxenue 2

7 O1leHOUHbIE CPEeJICTBA JJIS1 MPOBEIEHUS TPOMEXKYTOUHOU aTTeCTalluN

a) [lnanupyembie pe3yJbTaTbl 00y4eHHUsI M OLIEHOYHbIE CPeACTBA JJIA NPOBeIeHUs
NMPOMEKYTOYHOM aTTeCTAIUM

CtpyKTypHBIi1
JJIEMEHT
KOMIIETCHIIUH

[Inanupyemble
pe3ybTaThl
00yueHus

OueHoYHbIE CpeaCTBa

OIIK-1: Cnoco0eH peniath 3aga4u npodecCHOHATLHOM e TeJILHOCTH, PHUMeHAS
MeTObI MOIEJIMPOBAHUS, MATEMATHYECKOI0 AHAJIN3a, eCTeCTBEHHOHAYYHbIE U
0011le MHKeHEPHbI € 3HAHHUS

OIIK-1.1

Ucnonszyer
€CTeCTBEHHOHAYYHbIC
3aKOHBI U TPUHIIHITBI
[PU pELICHUH
MPaKTUYECKUX 33724

[IpuMepHBIE BONPOCHI K IK3aMEHY

OCHOBHBIE OHATHS TEPMOIUHAMHUKH.

[IepBe1it 3aK0H TepMOoAMHAMUKU. [IoHATHE O TEIIOBOM
a¢dexTe, TEIIOTH 00pa30BaHuUs, TOPEHUS,
pacTtBopeHusl, (pa3oBbIx npeBparenuil. 3akoH ['ecca.
Pacuets! no 3akony I'ecca.

Brnusinue temmneparypsl Ha TEMI0BOH A deKT.

3akon Kupxroga. Pacuers! TemnoBbIx 3¢ (eKToB Mo
3akoHy Kupxroda.

Bropoii 3ak0H TEpMOAMHAMUKM.
TepmoauHamudeckue GyHKINN, XUMHYECKUHA
MOTEHIUA, OOIIHE YCIOBUS PABHOBECHS CUCTEM.
Oueprus ['m66ca u sHeprus ['enbMromnbiia Kak
KpUTEPUH, ONIPENEIIIIOLINE HAIIPABJICHUE U NIPEAEI
IIPOTEKAHUS IPOLIECCOB B HEN30JIMPOBAHHBIX
cUCTEMax.

[TonsTHe 0 pa30BOM paBHOBECHH, OCHOBHBIE
ompenenenus (azoBoro paBHoBecus. [Ipasuino das3
I'n66ca, ero mpuMeHEHUE.

da30B0€ paBHOBECHE B OJJTHOKOMIIOHEHTHBIX CHCTEMAaX.
VYpasuenune Knaysuyca-Knanelipona, pacueTsl
OCHOBaHHbIE€ Ha ’TOM YpaBHEHHUE.

VYcnoBUsS XUMHUUECKOTO paBHOBECHS. 3aKOH
NeHCTBYIOMKX Mace (TEpMOAMHAMUYECKUI).
KoncTranTa XuMH4€CKOTO PaBHOBECHSI.

Bunel koHcTaHT paBHOBecus. PaBHOBecHs B
reTEepOreHHbIX CUCTEMAX.

BnusHne TeMreparypbl HA KOHCTaHTy PaBHOBECHS.
HampaBnenue peakuuii B 3aKpbITIX CUCTEMaX.
YpaBHEeHHE N30TEpMbl XUMUYECKOH peakiiuu BaHt-
ot da, ee mpakTuueckue NpunoKeHus. Y paBHEHHE
n300apbI-M30X0Phl peakuu. MeTosl pacuera
KOHCTaHTbI PABHOBECHSI.

[IpaBuno Jle-Illatenwe, ero nmpakTudeckoe
puMeHeHne. BiausiHue naBiaeHus Ha NOJIOKEHUE
paBHOBECHS.

Onpenenenue noHATHA “pacTBop”’. CrocoOBI
BBIPAXKEHUS COCTaBa PaCTBOPOB.

Brnusinue paznudsbIx (pakToOpoB HA PaCTBOPUMOCTb.




CtpyKTypHBIii
JJIEMEHT
KOMIIETEHIIUH

IInanupyemble
pe3yJIbTaThl
00yueHus

OneHouHblE CpeICTBA

Monenu pacTBOpOB: HjcalibHbIE (COBEPIIEHHbIE) U
O0eCKOHEYHO pa30aBJIEHHBIE PACTBOPHI, UX OTIUNYUE OT
peanbHbIX pacTBOpOB. [IpuMepHbIe BOMPOCH K
AK3aMEeHY:

OCHOBHBIE MOHATUSA XUMUYECKOU KUHETHUKH.
CrniocoObI onpeieieHus] CKOPOCTH pEaKLnu.
dopMalibHasg KHHETUKA TOMOTEHHBIX PEeAKIMi. 3aKOH
JEUCTBYIOIIMX Macc.

[Topsinku peakimii 1 UX MOJIEKYJIAPHOCTb.

Peakunu nepBoro, BTOporo 1 n-ro nopsiiKoB.
Kunetnueckue ypaBHEHMs U1 peaKLUil pa3InYHbIX
HOPSAIKOB.

Ilepuon nomynpespanieHus.

KoHcTaHTa CKOPOCTH peakIyy, €€ CBONCTBA,
Pa3MEpPHOCTH U OIPEEIICHNUS.

MeTo1b1 onpeeneHns NopsiiKa peaKkLuu.
IToBEepXHOCTHOE HATSAKEHUE, METOJIBI €TO U3MEPEHHUS.
Ancopbuusi, 0CHOBHBIE TIOJIOKEHUS U ypaBHEHUS
azicopOoIHu.

VYpasuenue ['n60ca.

VYpasuenue Opeitnanuxa. YpasHenue JIenrmropa.
3aBHCHUMOCTD aICOPOIMU OT TEMIIEPATYPHI.

3akonsl Payiis u I'enpu. [lapunanbHbie MosipHbIE
BEJIMUMHBI, UX OINPE/EIICHNUE.

CBoiicTBa pa30aBIEHHBIX PACTBOPOB HE 3JIEKTPOJIUTOB.
JlaByieHue napa HaJl pacTBOPOM, TEMIIEPATYPa KUIIEHUS
U 3aMEp3aHMsl.

OIIK-1.2

Pemaer craniapTHeie
npo¢ecCuOHAIILHBIE
3a/1a4u c
pUMEHEHUEM
00IIEeNH)KEHEPHBIX
3HAHUHI

3ajauu 17151 CaMOCTOSITENIbHOTO PEIICHUS:

1./1Ba rpamMma Bo3/IyXa M300apHO HArpeBarOT OT HYJIS
1o ojiHOTO Tpaayca Llenbcus npu nasnenun 1
armocdepa. IlnoTHOCTH Bo3ayxa npu 0°C cocTaBnser
0,00129 r/cm®. Haiinure paboTy pacmipeHus.

2. Yemy paBHO U3MEHEHHE YHTPOIINHU NIpU Hiepexoe |
MOJI a30Ta U3 COCTOSIHUSI, COOTBETCTBYIOIETO
HOPMAJTLHBIM YCJIOBHUSIM, B COCTOSTHHE,
COOTBETCTBYIOIEE CTaHAAPTHBIM yCIOBUAM, ecii Cp
=7/2 R. OxapakTepu3yiTe crocoOsI nepeaaan
B3aMHOTI'O BIIMSIHHSI aTOMOB B OpTaHMYECKUX
MOJIEKYyJIax.

3. B razoBoii cmecu, cocrosieii u3 CO, H2O, Ho u CO2
rJie Ka)X/JI0ro raza ObLIo B3ATO M0 OAHOMY MOIJIIO,

MIPOTEKAET PEaKIs CSdEFL > by

Yucno moneit CO2 B coctossHuU paBHOBecust paBHoO 0,16.
HaiiTi koHCTaHTY paBHOBECHS PEAKIIUU.

4. Ilpu cunTe3e amMmmuaka npotekaeT peakuus: 3Hy) +
N2 = 2NH3(r). ITpu 298 K 151 aT0it peakuu Kp = 6 ¢

10°, a A I_ggexugo =-46,1 xJI)x/Mo1b. OIICHUTH
TEMIIEPATypy, MPU KOTOPOI KOHCTAHTA PABHOBECUS




CrpyxkrypHblii | [Inanupyembie
JJEMEHT pe3yIbTaThI OneHouHblE CpeICTBA
KOMIIETEHIIMH | OOyYEHUs!

peakimu OyAeT paBHa 1, mojaras 4To TETUIOBOM
3¢ (}eKT NpaKTUYECKU HE 3aBUCUT OT TEMIEPATyphI.

OIlK-1.3 [Ipumensier meToapl | 3aaHue Ha pelIeHHE 3a1a4 U3 MPOdeCCHOHATBEHON
MO/JIEJIMPOBAHUS U obmactu (JoMalIHee HHIWBHY aJTbHOE 3a/1aHHE)
MaTeMaTU4eCKOTO HccaenoBanue 1
aHanm3a Ui perieHust | [l peakiy BBITIOJHUTH CIenyIomiee:
3aaa4 1.1.CocTaBUTh ypaBHEHHUE 3aBUCUMOCTH OT
TEOPETHYECKOTO U TeMIepaTypbl BEINYHUHBI TEMI0BOTO 3 dexra AHr =
NIPHKJIaTHOTO f(T) u usmenenus suTpornun AS°: = f(T).

XapakTepa 1.2.Borunciuts Bemuuunbl  ACp, AH®r AS°r, AG°r

InK}, npu HeCKOJIBKUX TeMIlepaTypax, 3HaueHUsI
KOTOPBIX 3aJIal0TCs TEMIIEpaTypPHbIM HHTEPBAJIOM U
maroM temmeparyp. [loixydyeHHsle 3HaUeHUs
UCIIOJIB3YIOTCS P OCTPOECHUM TPapHUKOB B
koopauHatax ACp—T; AH: — T, AS%—T; AG°%—Tu
InK, — U/T.

1.3.ITonp3ysich rpaduxom InK, — 1/T, BeIBecTn
npubimkeHHoe ypaBHeHue Buna InK, = A/T+ B, rne
A, B — nocrosHHbBIE.

Hccnenoanne 2

2.1. Ucnonb3ys npasuiio ¢a3 ['udOca, ans
paccMaTpHBaEMO CUCTEMBI OTIPEIETIUThH KOJIMYECTBA
(a3, He3aBUCUMBIX KOMIIOHEHTOB U YUCIIO CTETICHEH
CBOOOIBI.

2.2. Onpenenursb BO3MOKHOE HAalIpABJICHUE
IIPOTEKAHUS UCCIIElyEMOM PEaKMK U PAaBHOBECHBIN
cocTaB ra3oBoii ¢a3sl npu nasienuu (klla) n
temmneparype (K). [Ipu pemennu 3a1auu ucmonbpb3oBaTh
BBIBE/ICHHOE B MCCIICIOBaHNM | HSMIUpUIecKoe
ypasaenue InKy;=A/T+B u nanusie 06 ncxogHOM
cocTaBe ra3oBoil (a3l

2.3. YCTaHOBUTH HaNpaBJICHUE CMEIICHUS COCTOSHUS
PaBHOBECHS pacCMaTPUBAEMOW CHCTEMBI TIPH:

a) YBEJIMYCHHU Y JIaBJICHHS (TOCTOSTHHAS TEMITepaTypa);
0) yBeJIMUEHUU TeMIIepaTypbl (TIOCTOSTHHOE J1aBJICHHE).

0) Ilopsinok npoBexeHNsI MPOMEKYTOYHON ATTECTALMHU, IOKA3AaTeJU U KPUTEPUH
OLICHUBAHMSA:

[TpomexxyTouHast arrecTtaiysi MO TUCHMIUIMHE BKIIOYAE€T TEOPETUYECKUE BOIMPOCHI,
MO3BOJIAIONINE OLIEHUTh YPOBEHb YCBOCHHUSI 00yYalOUIMMHUCS 3HAHUM, U MPAKTHYECKUE 3aJaHMs,
BBISIBIISIOIIUE CTETIEHb C(POPMUPOBAHHOCTH YMEHUH U BJIaJICHH I, IPOBOIUTCS B opMe HK3aMeHa.

DK3aMeH MO JTaHHOW JUCIUIUIMHE MPOBOAUTCA B YCTHOW (opMe MO 3K3aMeHAIIMOHHBIM
OuneTam, Ka>kJIblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUUECKHUX BOTpOCa U 3aaua.

Iloka3zaTenn U KpUTEPpHHU OLCHUBAHUS IK3aMeHAa:

— Ha OICHKY «OTIHYHO» (5 6amioB) — oOydaromuiicss JEeMOHCTPUPYET BHICOKUI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETCHIIMM, BCECTOPOHHEE, CHCTEMaTHYeCKOe W TIIyOOKOE 3HaHHE



y4eOHOro Marepuajia, CBOOOJHO BBINOJHSET MPAKTUUYECKHE 3aJlaHusl, CBOOOJHO OINEPHUPYET
3HAHUSIMU, YMEHUSMH, TIPUMEHSCT UX B CUTYAIUSAX MOBBIIICHHON CJIIOKHOCTH.

— Ha OIICHKY «Xopomio» (4 Oamna) — o0ydJaroIumicss JEMOHCTPUPYET CPEIHUA YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOEHBI, HO JIOIMYCKAIOTCS
HE3HAYUTEIbHBIE OMIMOKH, HETOYHOCTH, 3aTPYAHECHHS TP aHATUTUIECKUX OTIEPALUIX, IepeHOCce
3HAaHWUU ¥ yMEHUH Ha HOBBIC, HECTAHIAPTHBIC CUTYaITUH.

— Ha OIICHKY «Yy/JOBJIETBOPUTEILHO» (3 Oamta) — 0OydJaroIIMiics JEMOHCTPHUPYET
MTOPOTOBEIN YPOBEHb CHPOPMUPOBAHHOCTH KOMITETCHIIMA: B XOJI¢ KOHTPOJBHBIX MEpPOTPHITHN
JIOTTyCKAIOTCSI OIMIMOKH, TPOSBISIETCS OTCYTCTBHE OTHENBHBIX 3HAHWH, YMEHHH, HAaBBIKOB,
00OyJaroNMiCsl WCIIBITHIBACT 3HAYUTEIBHBIC 3aTPyMHEHHs IPH ONCPUPOBAHUHM 3HAHHUAMU U
YMEHHUSIMU MIPH UX TIEPEHOCE Ha HOBBIE CUTYaIUH.

— Ha OIICHKY «HEYIOBJIETBOPHUTEJbHO» (2 Oaya) — oOydaromuics JEeMOHCTPUPYET
3HaHus He 6ouee 20% TeopeTuueckoro MaTepuala, 0y CKaeT CyIIeCTBEHHbIE OIIMOKH, HE MOYKET
NI0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKH PEIICHHS MPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/JAO0BJIETBOPUTEJbHO» (1 Oamr) — oOydJaromuiics He MOXKET MoKa3aTh
3HaHWS Ha YPOBHE BOCHPOU3BEACHUS M OOBSCHCHUS HH(DOpPMALUMKM, HE MOXET I0Ka3aTh
WHTEJUICKTY aIbHbIC HABBIKH PEIICHUS MPOCTHIX 3a/1a4.
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