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IosicHuTe/IbHAS 3anMcKA

Pabouas mporpaMmma 37€KTUBHOTO Kypca 1Mo XUMuu «PelieHne XuMHIecKuX 3a1au»
st 11 kmacca pa3paboTaHa Ha OCHOBe oOOpaszoBaTenbHOM mporpammbl  MBOY
«PonuHckas Cpenssist o01eoOpazoBaTenbHas mkojaa Nely, npuMepHON mporpaMMsl 1Mo
XUMUU U aBTOpcKkoil mporpammbl 1o xumuu O.C. 'abpuensH sl cpeHero oOIIero
0o0pa3oBaHUs.

XuMu4eckoe 00pa3oBaHNE 3aHUMAJIO U 3aHUMAET OJHO U3 BEAYIINX MECT B CUCTEME
obmiero oOpa3oBaHus, YTO OINpenessiercss 0e3yCcIOBHON MPAaKTUYECKONH 3HAYMMOCTBIO
XMMHHU, €€ BO3MOXXHOCTSMU B IO3HAHUM OCHOBHBIX METOJIOB H3YYEHUS IPHPOJIBL,
(yHIaMEHTAIbHBIX HAYYHBIX TEOPUH 1 3aKOHOMEPHOCTEH.

Pemienune pacueTHbIX 3a[a4 3aHUMAET BaXKHOE MECTO B U3yUYEHUH OCHOB XUMHUYECKOI
Hayku. [Ipu pemieHun 3agad OpoUCXOAUT OoJiee IIIyOOKOE M IOJIHOE YCBOECHHE
yuyeOHOro MaTepuaia, BbIpaOaThIBAIOTCA HABBIKM IMPAKTUYECKOTO IMPUMEHEHMS
MMEIOIIMXCA 3HAaHWUW, pa3BUBAIOTCA CIIOCOOHOCTH K CaMOCTOSATENIBHOM padore,
MPOUCXOAUT (POPMUPOBAHUE YMEHHS JIOTUYECKH MBICIUTh, HCIOIb30BATh MPUEMBI
aHaJlM3a W CHHTE3a, HAXOJUTh B3aMMOCBS3b MEXIYy OOBEKTaMHU U SBICHUSAMHU. B 3TOM
OTHOIIICHUU pEIIEHUE 3a7ad SBISETCS HEOOXOJUMBIM KOMIIOHEHTOM MpU W3YYCHHU
TaKO HayKH, KaK XUMHUSI.

Pemenne 3amau — HE caMmolenb, a METOJ IO3HAHUS BEIIECTB M HMX CBOWCTB,
COBEpIICHCTBOBAHUS M 3aKpelUieHus 3HaHUM ydamuxcs. Yepe3 pelieHue 3aaad
OCYIIECTBIISIETCS CBSI3b TEOPUU C MPAKTHUKOM, BOCHHUTHIBAIOTCA TPYAOIHOOUE,
CaMOCTOSITENIBHOCTh U I1€JIEyCTPEMIIEHHOCTb, (POPMUPYIOTCS pallMOHAIbHBIE TPUEMbI
MBILUICHUS. YMEHHE peliaTh 3afaud SBISETCA OJHUM U3 IOKa3aTelled YpOBHs
Pa3BUTHUSL XMMHUYECKOTO MBILUICHUS, TTyOMHBI YCBOCHUS UMHU YY4E€OHOIO MaTepuaa.

B cBs3u ¢ BBeneHueM MpOPMIBLHOTO OOyYEHHUS Ha CTapliedl CTYNEeHH OOIIero
oOpa3oBaHMsI, Ha KypC XHMHHM B KJaccaX COLHUAJIbHO-IKOHOMUYECKOTO, (PHU3UKO-
MaTEeMaTHYeCKOTro, TYMaHUTApHOTO Tpo¢uiIei OTBOAUTCA B ydeOHOM MaHe 1 dac B
HEZIEI0, YTO HE MO3BOJISET YJASIUTh TOCTATOYHO BPEMEHH Ha pemieHue 3anad. OauH u3
BApPHAHTOB PEUICHUsS] ATOW MPOOJIEeMbl — BKIIOYEHHE B YYEOHBIM TUIaH AJIEKTHBHOTO
Kypca «PelmieHne XMMHUYECKHUX 337au», CTPYKTypa KOTOPOTO U BpeMs MPOBEICHUS HE
MPOTUBOpEYAT MOCIEAOBATEILHOCTH M3yYeHUsI TeM B 0a30BOM Kypce «OpraHumdeckas
XUMHs». B 9TOM Kypce MCHONB3yIOTCS O0IIMe MOAXOABl K METOAMKE PEIICHUs Kak
YCIIO’)KHEHHBIX, HECTaHJAPTHBIX 3ajla4, TaK M 3aJay IIKOJbHOTO Kypca, MPUMEHSETCS
METOJIMKA WX PEICHHs C TOUYKH 3PEHUS PALIMOHAIBHOTO IPUIIOKEHUS UAeH MaTeMaTHKU
1 (QU3UKH.

DJEKTUBHBIN KypC BBITIOJIHAET ClEAyomue QyHKIUU:
® pa3BUBaeT CoJepKaHWE 0a3uCHOTO Kypca XHMHH, HW3YYCHHE KOTOPOTO

OCYIIECTBISIETCS HA MUHUMAaJIbHOM 00111e00pa30BaTeIbHOM YPOBHE;
® TI03BOJIICT INKOJBHUKAM YJOBJICTBOPUTH CBOM IO3HABaTeJIbHBIC MOTPEOHOCTH U

MOJTYYUTh JTOTOJHUTEILHYIO TIOJITOTOBKY;
® 03BOJIAET IIKOJbHUKAM MOATOTOBUTHCS K caaue EI'D mo xumum.

I]enu rnexmuenozo Kypca:



BOCIIUTAHUE JIMYHOCTH, HMEIOIIEH pa3BUTOE €CTECTBEHHO-HAYYHOE BOCHIPUSITHE
IPUPOJBL;

pa3BUTHE TBOPYECKOTO MOTEHIIMAIA YUAIIUXCS;

pa3BUTHE [O3HABATENILHON JIEATEIbHOCTH Y4YalllUXCS 4Yepe3 aKkTUBHbIE (OPMBI U
METO/Ibl O0yUEHHS,;

3aKperuieHne, CUCTEMaTU3allis 3HaHUN yJaluXcsl 0 XUMUU;

00y4YeHHE yJalIuXxcsi OCHOBHBIM MOAXO0aM K PEIICHHUIO PACYETHBIX 3a7a4 M0 XUMHUH.

3aoauu 31eKMUBHO20 Kypca:

YUYUTh yYAIIUXCS IPUEMaM PELICHUs 3a1a4 Pa3IuYHbIX TUIIOB;

3aKpEIUIATh TEOPETUYECKUE 3HAHUSA, YYUTh TBOPYECKM NPHUMEHATH UX B HOBOM
CUTYyalllH;

CIOCOOCTBOBAaTh MHTETpallMM 3HAHUM YyYalllMXCsA, MOJYYEHHBIX IPU H3YYEHUU
MaTEeMaTHKU U (U3UKUA TPU PELICHUHN PACUETHBIX 33]a4 [0 XUMUH;

OPOAODKUTE  (POPMHPOBAHME YMEHHUS aHAJIM3UPOBATh CUTYallMI0 U JenaTh
IIPOTHO3BIL;

pa3BUBaTh yUeOHO-KOMMYHHKATUBHBIE HABBIKU.

Tpeﬂoeauuﬂ K 3HAHUAM U YMEHUAM YUAUIUXCA.

[Tocne n3ydeHust TaHHOTO AJIEKTUBHOTO Kypca yYalluecs JOJDKHBI 3HAMmb.

CITOCOOBI PEIICHUS Pa3IMUYHBIX THUIIOB 33/1a4;

OCHOBHBIE (DOPMYJIBI U 3aKOHBI, IO KOTOPBIM MIPOBOJISITCSL PACUETHI;

CTaHIAPTHBIE AJITOPUTMBI PEIIEHUS 33/1a4.
[Tocne n3yyeHnss JaHHOTO AIEKTUBHOTO KypCa YUalIUECs JIOJKHBI yMemsy.

pelIaTh pacCYeTHHIE 3aJ]a41 PAa3IUYHbIX TUIIOB;

YETKO MPEACTABIATh CYIIHOCTh ONTMCAHHBIX B 33/1a4€ MPOIECCOB;

BUJIETh B3aMMOCBSA3b MNPOUCXOASAIIMX XHUMHUYECKAX NPEBPAICHUNA W H3MEHCHHUI
YUCJICHHBIX MTApaMETPOB CUCTEMBI, OMIMCAHHOW B 3a/1a4€;

paboTaTh CaMOCTOSITEIILHO U B TPYIIIIC;

CaMOCTOSATEJILHO COCTABJISITh THUIIOBBIE XHMHYECKHE 3a4a4d U OOBICHATHL HX
pellIeHue;

BJIAZIETh XUMHUYECKON TEPMUHOJIOTUEN;

MOJIb30BAThCSl CIIPABOYHOM JIMTEPATYPOM MO XUMHUH JJII BHIOOpA KOJMYECTBEHHBIX
BEJIMYMH, HEOOXOUMBIX JIJISI PEIICHUS 3a/1a4.

Dopmvl KOHmpona:

KJIACCHBIE ¥ IOMAITHUE KOHTPOIbHBIC PaOOTHI
CaMOCTOSITEIIbHBIE Pa0OTHI;

3a4eTHI;

3aIuTa aBTOPCKUX 3a/1a4.

Mecto npeamera B yueOHOM 1miiaHe QY

DJIEKTUBHBIN Kypc paccuuTaH Ha 34 yaca (1 yac B Henelw).

OcHoBHOe coaep:kaHue y4eOHOro Kypca

Tema 1. Pacuerbl mo xumMuveckum ¢GopMyaaM H YPAaBHEHHAM XUMHYECKHUX
peakuuii (12 4)



OCHOBHBIE KOJIMYECTBEHHBIE XapaKTEPUCTUKN BEIIECTBA: KOJIMYECTBO BEILIECTBA, Macca,
o0BeM.

MaccoBas, 00beMHasi 1 MOJISIpHAs J10JIsl BEIIECTBA B cMecH. MaccoBasi 1015 AJIeMeHTa B
COEIMHEHUHU.

[Ipocreitmas unu smnupuudeckas popmyna. MictuHHas wim MoJeKyisipHast popMmyiia.
XYMMHUYECKOE YpaBHEHHE, TEPMOXMMHYECKOE YypaBHEHHE, TemIoBoH 3ddexr
XUMHUYECKOU pEaKIIUU.

CrexuomeTpHuyecKre pacyeTsl. BeIXoa IpoayKTa peakuuu.

Tema 2. CTpoeHue aToMa M CTpoeHue BemecTsa (3 4)

Snpo: mpoToHBl U HEUTpPOHBL. WM30TOmMBI. DJEKTPOHBL. ODJIEKTPOHHAs O000JIO0YKA.
DOHepreTudeckuil ypoBeHb. OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JOYEK aTOMOB
aneMeHTOB 4-ro0 W 5-ro mepuoaoB mnepuoauyeckoir cucrtemnl JI. M. MenneneeBa
(mepexoansix 3meMeHToB). [loHsTHE 00 OpOHTANsAX. S- U p-OpOUTANU. DIEKTPOHHBIC
KOH(UTYpallMi aTOMOB XUMHYECKUX IJIEMEHTOB.

Tema 3. Xumnueckue peakunu (8 1)

Peakuuu coenuHeHus, pas3ioXKeHHs, 3aMEIIeHHs M OOMEHa B HEOPraHMYECKOH W
opraHuyeckoil xumuu. Peaknuum 5k30- M 3HAOTepMHuYeckue. TeruioBoil 3ddexT
XUMHYECKON peakuur W TEPMOXHMHYECKHE YpaBHEHUs. Peakuun ropeHus, Kak
YaCTHBIN CIIy4ai 3K30TEPMUUECKUXPEAKLINM.

CKOpOCTh XMMHUYECKOW pEaKIHMH. 3aBUCHUMOCTh CKOPOCTHM XHMHYECKOW PEAKLIUUA OT
MPUPOABI  PEAarupyrolMX BEIIECTB, KOHIIEHTPAlMW, TEMIIEPATYPhl, IUIOIIAIN
IIOBEPXHOCTU COINPUKOCHOBEHUsI M KaTanu3aropa. Peaknuum roMo- W TeTepOreHHBIE.
[lonsiTue 0 karanuse U KatanuzaTtopax. epMeHThl Kak OMOJIOTHYECKUE KaTaau3aTopsl,
ocoOeHHOCTH uX (yHKIMOHUpOoBaHUs. HeoOpaTumble W OOpaTUMblEe XUMHUYECKHE
peakunu. COCTOSHUE XMMUYECKOTO PAaBHOBECHS JIJIsl 0OPATUMBIX XUMHUYECKUX PEAKIIHIA.
CrnocoObl  cMenleHus XMMHYECKOr0 paBHOBeCHs. Teopusi 3IEKTpOIMTHYECKas
mucconuanvs.  Kuciaorsl, OCHOBaHMA M COIM € TOYKM 3PEHUSA  TEOpUHU
ANEKTPOIUTHYECKON aucconnanuu. HeoOparumpiii ruaponn3. O0paTuMblii THAPOIHU3
conmeii.  Crenenb okucieHus. OmnpeneneHue CTENEHW OKUCIEHUA 10 dopmyre
coequHeHus. [loHaTHe 00 OKMCIUTENBHO-BOCCTAHOBUTENBHBIX peakiuuax. OKuciIeHue u
BOCCTAHOBJICHUE, OKUCIIUTEIb U BOCCTAHOBUTED.

DNEeKTpOoJIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIN MTPOLECC. DIEKTPOJIN3 PACILIIaBOB
Y PaCTBOPOB.

Tema 4. Heopranunveckast xumus (4 4)

B3aumoneiicTBue MeTa/lioB C HEMeTalaMu  (XJOpOM, CEepOd U KHUCJIOPOIOM).
B3aumopeiictBue  MIEJIOYHBIX M IIEJIOYHO3EMENIbHBIX  METAJJIOB C  BOJOM.
DJIEKTPOXUMHUYECKUN P HaNpsHKEHUM MeETauioB. B3aumMmopaelcTBHe METalioB C
pacTBOpaMM KUCJIOT U COJIel. ATOMUHOTEPMUA. B3anmoneicTBre HATpUs C TAHOJIOM
u ¢enosoM. CpaBHUTENbHAS XapaKTEPUCTHUKA TAJIOr€HOB Kak HamOoJiee THUIUYHBIX
IIPEACTAaBUTENIEN HEMETAJUIOB. OxucIuTENbHBIE CBONCTBA HEMETAJIIOB
(B3auMozeicTBHE C MeETaUlaMHM U BOJOpoJIoM). BoccTaHOBUTENBbHBIE CBOICTBA
HEMETAJJIOB (B3aUMOJAEHCTBUE C 0oJiee AIEKTPOOTPHUIATEIbHBIMA HEMETAJUIAMU |
CIIOKHBIMH  BelIecTBaMU-OKucuTelsiMu).  Kimaccudukamust KucioT. XUMHYECKUE
CBOMCTBA KUCJIOT: B3aMMOJICHCTBUE C METANIaMH, OKCHJIaMU METAJUIOB, TUAPOKCUIAMU
METaJUIOB, COJIAMH, ciupTamu (peakius dtepudukamnmu). Ocodbie CBONCTBAa a30THOW U

4



KOHIEHTPUPOBAHHOM CepHOM KUCHOTh. OCHOBaHUS, UX Kiaccudukanus. XMuMUYECKHUE
CBOMCTBa OCHOBaHUM: B3aMMOJECHCTBUE C KHCIOTaMH, KHUCIOTHBIMH OKCHAAMH H
COJISIMH. Paznoxenue HEPACTBOPUMBIX OCHOBaHU.
Knaccudukanus coneit: cpeHue, KUCiable 1 OCHOBHBIE. XUMHUYECKHE CBOMCTBA COJIEH:
B3aMMOJICUCTBHE C KHUCJIOTaMH, IIeno4amMu, MeTaiiaMd W coiiamu. [loHsatue o
FeHETUYECKOM CBSI3M M TEeHETHYeCKHX psgax. [‘eHeTmdeckudt psag  MeTaia.
I'enetnueckuit psin Hemetamwia. OCOOEHHOCTH TE€HETUYECKOTO psiia B OPraHUYECKOU
XUMHUHU.

Tema 5. Oprannueckasi xumus (4 4)

XHWMHUYECKUE CBOWCTBA aJIKAaHOB, aJKCHOB, AJIKWUHOB. CIIMPTOB, ()EHOJIOB, AJIbJICTHIOB,
kapOoHOBbIX KHCIOT. [lomumepbl. ['eHeTMyeckass CBsI3b KJIACCOB OPraHUYECKHUX
BEIIIECTB.

Tema 6. JkcniepuMeHTAIbHbIE OCHOBBI XHMUH

KauectBennnie peakuuu, uaeHTUGUKAIMS BEUIECTB, AITOPUTM HUJICHTU(DUKAIINU, OJIOK-
cxema. AJIropuT™M 0OHAPY>KEHHSI OPraHUYECKUX COSTMHEHUM.

YYEBHO-TEMATHYECKM IIJIAH

Ne | HazBaHue TeMBI KomnnuecTBO
JacoB

Tema 1. Pacuersl mno xumudeckuMm dopmyaam wu |12
YPABHEHUAM XUMHYECKHUX pPeaKkuuii

Tema 2. CTpoeHne aToMa M CTPOEHHE BelleCTBA 3
Tema 3. Xumuyeckue peakuuu 8
Tema 4. Heoprannueckasi Xumus 4
Tema 5. Oprannuyeckass Xumus 4
Tema 6. IkcniepuMeHTAIbHbIE OCHOBbI XUMHH 2
Pe3eps 2

Hroro 35




JaeKTUBHBIN Kypc mo xumuu 1 4/34 yaca B roa (3a cuer 'HA)
Penienue xummuueckux 3ajaau
KanennapHo-rematudeckoe mianuposanue 11 kiaacc

Ne n/m ‘ Jlara | Tema ypoka

|

Tema 1. Pacyersl mo XuMu4ecKUM (GOpMyJIaM U YPABHEHUSIM XUMHYeCKHX peakuuii (12

4)

1. 8.09 Haxoxnenue MonekynsipHoli Macchl BemiecTB. Pacuer
MacCOBOM JIOJIM DJIECMEHTA B BEIIIECTBE.

2. 15.09 | Pacuer maccoBo¥l monum MpPOAYKTa B CMECH. Brrumciienue
MacCCOBOH JIOJIM BEIIECTBA B PacTBOPE.

3. 22.09 | Pacuerpl 0OBbEMHBIX OTHOIICHHH Ta30B MPH XUMHYECKUX
pEaKIUsX.

4, 29.09 | PacuerHple 3aaud MO YPAaBHEHUIO XUMHUUYECKUX PEaKIUil
(o u3BECTHOI Macce)

5. 6.09 | PacuerHple 3amauM MO YPaBHEHHUIO XWMHYECKUX PEaKIIMA
(10 U3BECTHOMY 00BEMY)

6. 13.10 | Pacuets! TeruioBoro adexra peakimu.

7. 20.09 | PacyeTsi MaccoBOM  JIOAM  TIPOJYKTa  pPEAKIMH  OT
TEOPETUYECKH BO3MOKHOTO.

8. 27.09 | PacyeTrsi 00BEMHON JOAM TPOJYKTa  pPEaKIUd  OT
TEOPETUYECKH BO3MOXKHOTO.

9. 10.11 | Pacder macchl, KOJIMYeCTBa BEIIECTBA MPOAYKTa pPEaKIIUH,
€CJIM OJTHO BEIIECTBO JAHO B U30BITKE.

10. |17.11 | Pacuer Macchl, oObeMa MPOAYKTa PEAKIUH, C€CIH OJTHO
BEILIECTBO JAHO B U30BITKE.

11. | 24.11 | Pacuer MacChl U KOJMYECTBA BEIIECTBA MPOAYKTA PEAKIINH,
€CJIM OJTHO BEIIECTBO JJAHO C MPUMECSIMH.

12. |1.12 Pacuer Macchl u oO0beMa MPOAYKTa pPEaKIMH, €CIU OHO

BCIICCTBO AAHO C ITPUMCCAMMU.

Tema 2. CTpoeHune atroMa u cTpoeHue BemecTna (3 1)

13. [8.12 CtpoeHue 3J1eKTPOHHBIX 000JI0YEK ATOMOB.
14, | 15.12 | Tumsl XUMUYECKOU CBSI3H.
15. |22.12 | Tumbl KpUCTAJUIMYECKUX PEIIETOK.

Tema 3. Xumnueckue peakunu (8 1)

16. | 29.12 | Knaccudukaius XUMHUYECKUX PEAKIIHA.

17. 12.01 | CxopocTh XUMHUYECKOHN peakinu. Perenue 3aaad.

18. 19.01 | O6patTuMOCT,  XUMHUYECKOW  pEaKIHH. XUMHUYECKOE
PaBHOBECHE U CIIOCOOBI €70 CMEIIEHUSI.

19. 26.01 | Teopust SIEKTPOJIUTHUECCKON JUCCOIUAIIUH.

20. |2.02 Peaknyu noHHoro ooMeHa.

21. 19.02 ['uaponus.

22. |16.09 | OkucauTeapHO — BOCCTAHOBUTEIBHBIC PCAKITUH.

23. | 2.03 | DnexTposus.

Tema 4. Heopraunueckasi xumus (4 4)




24,

9.03 XHUMHUYECKHE CBONCTBA MPOCTHIX BENIECTB — METAJIJIOB.

25. [16.03 | Xumudeckue CBOMCTBA MPOCTHIX BEIIECTB — HEMETAIIJIOB.
26. |23.03 | Xumudeckue CBOMCTBAa OKCHIOB, THIPOKCHIOB.
27. |6.04 | Pemienue 1ienovyex ypaBHEHUI XUMHUYECKUX PEAKITHIA.

Tema 5. Oprannueckas xumus (4 4)

28. | 13.04 | Xumuyeckue CBOWCTBA YTIIEBOJOPOIOB.

29. |20.04 | Xumudeckue CBOMCTBA CIIUPTOB, (PEHOJIOB

30. | 27.04 | XumMuuyeckue CBOICTBA aJIbJIETUIOB U KUCIIOT.

31. [4.05 Pemienue nenovex ypaBHEHHN XUMHUYECKUX PEAKITHI.

Tema 6. JkcniepuMeHTAIbHBIE OCHOBbI XUMHUH (2 4)

32,

11.05 | KauecTBeHHBIE peaklMd Ha HEOPTaHWYECKUE BEIIECTBA U
VOHBI.

33.

19.05 | KauecTBeHHbIE peakilny Ha OPraHUYECKHE BEIIECTBA

34.

25.05 | Pe3epBHBIN ypoK

Jlureparypa.
Jlna yuumens.

1.

2.

3.

[Iporpamma kypca xumun ajist 8-11 kitaccoB 00111€00pa30BaTENbHBIX YUPEIKICHHUI
(aBTop I'abpuensn O.C.).

Janinexko B.M. Kak Hay4uThp IIKOJIBHMKOB pelIaTh 33aJadyd IO OPTraHHYECKON
xumuu. — M.: [Ipocsenienne, 1992.

Mrpemmnep I'.1., XoxnoB A.W. Meronuka pacueTHbIX 3agad no xumuu 8-11
kinaccoB. — M.: [Ipocsemenue, 2001.

Jna yyawuxcs.

1.
2.

Ky3pmenko H.E. Yuuce pemats 3anaun no xumuu. — M.: [Ipocsemenue, 1986.

Kyspmenko H.E., Epemun B.B. Xumus nns aOUTypueHTOB M ydamuxcs. — M.:
Ok3amen, 2003.

3. Jluguu P.A., Monouko B.A. Xumus nmst abutypuentoB — M.: Xumust, 1993.
4,
5. Cnera JILA., Xomun HO.B., Yepnsiii A.B. KoHkypcHble 3aauv MO XUMHUHU C

Mapmanosa I'.JI. 500 3agau no xumuu. 8-11 knacc. — M.: M3nar-mkona, 2000.

pemeHnsamMu. — MockBa-XapbkoB: Mnekca-rumuasus, 1998.
Xomuenko I'.I1., Xomuenko N.I'. COopHMK 3a7a4 MO XMMHUU JUJIsl MOCTYHAIOLIUX B
By3bl. — M.: HoBas BonHa, 1996.
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