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INJIAHUPYEMBIE PE3YJIbTATBI

Yuawuecs dondicnvl sHamo:
- OCHOBHBIC CBEJCHUS O CBOWCTBAX XMUMHYECKHX 3JIEMEHTOB; KIACCU(PUKAIUIO XUMHYCCKHUX
3JIEMEHTOB; 3aKOHOMEPHOCTH HW3MEHEHHSI CBOMCTB XHMHUYECKHX 3JIEMEHTOB B IEPUOJAX U
rpynnax mnepuoaudeckoil cucremsl J[. M. MenneneeBa; cBeeHMS O CTPOCHMH aTOMOB
JJIEMEHTOB MaJIbIX M OOJIBIIMX I[E€PUOJOB; MPHUHIUIBI PACIPEICICHUS O3JIECKTPOHOB IO
SHEPreTUYECKUM YPOBHSM W TOAYPOBHSIM; TIOCIIEIOBATEIbHOE 3aMOJHEHUE 3JIEKTPOHHBIX
000JIOYEK B aTOMax; pachpeiciieHue 3JICKTPOHOB IO OPOUTAISM; IOHSATHE BaJCHTHOCTD,
BQJICHTHBIE BO3MOYKHOCTH AaTOMOB; BHUJIbl XHUMHWYECKOW CBSI3M, CBOMCTBAa KOBAJICHTHOW CBSI3H,
CTEIEHb OKUCJIEHHUS; BIIMSIHUE THIA XUMHYECKON CBSI3M HA CBOMCTBA XUMHYECKOTO COEAUHEHHS;
MOHSATHE AJIOTPOTIHUS; TEOMETPUIECKOE CTPOCHHUE MOJICKYJT; BUIbI THOPUIN3AINN AJIEKTPOHHBIX
opOuTaneit; TemoBol PGEKT IHAOTEPMUUECKUX U IK3O0TEPMUUYECKHUX PEAKIUN; 3aBUCUMOCTh
CKOPOCTH pPEaklMu OT YCIOBHUM €€ MPOTEKAaHUs; MEXaHU3M TOMOTEHHOTO M TE€TEPOTr€HHOrO
KaTajin3a; yCJIOBUS CMEIIEHUS XUMHUYECKOTO PAaBHOBECHUS, KIIACCU(DHUKAIIMIO HEOPraHUYECKUX
BEIIECTB; MEXaHW3M DJJEKTPOJUTHYECKOM JUCCOUMALMM B pAacTBOpaX M paciuiaBax
AJEKTPOJUTOB; XUMHUYECKHE CBOWCTBO KHCIOT, COJIEH, OCHOBAaHUM B CBETE TEOPHUHU
ANEKTPOJIUTUYECKOW  JIUCCOIMAINN; KJIACCH(PUKAIMIO  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakumii; BiausHHEe Ha Xapakrep OBP KOHIEHTpanuuM BEIIECTB, CpPeAbl PacTBOPA, CHIIbI
OKHCJIMUTENS W BOCCTAHOBHUTEINS, TEMIEPATyphbl; YCTPONCTBO TaJIbBAHHUYECKOTO DSJIEMEHTA;
YCTPOMCTBO AKKYMYJISITOPA; OTIWYUSA MPOAYKTOB PEAKIMU BJIEKTPOJM3a BOAHBIX PACTBOPOB H
pacIuIaBoOB COJIEH U MIEI0YEH; CTPOCHUE KOMIUIEKCHBIX COJIEN M MX HOMEHKIIATYPHI.
VYyamuecs NOKHBL:
1. 3Harh/OHUMATH:
1)  Baxselnre XduMUYECKUE TIOHATHS
[loHumath cMbICH BaKHEHIIMX NOHATUN (BBIACNATH HMX XapaKTepHbIE MPU3HAKH):
BEILIECTBO, XMUMHUYECKUU JJIEMEHT, AaTOM, MOJIEKYlla, OTHOCUTEJIbHBIE AaTOMHBIE H
MOJIEKYJIIPHBIE MAcChl, HOH, M30TOIbI, XUMHUYECKAsl CBS3b, DJIEKTPOOTPULIATEIBLHOCTD,
BaJICHTHOCTh, CTETIEHb OKUCIICHUS, MOJIb, MOJIIpHAsl Macca, MOJIAPHBIA 00bEM, BEllleCcTBa
MOJIEKYJIIPHOTO UM HEMOJIEKYJSIPHOTO  CTPO€HHUs, pPacTBOPBI, 3JNEKTPOJUTHI U
HEIJEKTPOJIUTBI,  SJEKTPOJIMTUYECKAs. JUCCOLMALHUs, TUAPOIN3, OKUCIUTENb W
BOCCTAHOBUTEIIb, OKUCJICHUE M BOCCTAHOBJICHUE, JJIEKTPOJIU3, CKOPOCTh XMMHUUYECKOU
peakiuu, XMMUYecKoe paBHOBECHE, TEIUIOBOM 3(deKT peakiuu, yriiepoJHbIi CKelerT,
(yHKIIMOHATBHAS TPYIINa, U30MEpPUs U TOMOJIOTHUS, CTPYKTypHasi U MPOCTPaHCTBEHHAs
M30MEpHUsl, OCHOBHBIE TUIIbl PEAKIUI B HEOPTraHUUYECKOW U OPTaHUYECKON XUMHUH.
BBIABISATE B3aUMOCBSI3U TTOHSITUH.
Hcnonb30BaTh BayKHEHIINE XUMUYECKHUE MOHATHS ISl OOBSICHEHHS OTACTbHBIX (aKTOB
U SIBIICHUU.
2)  OCHOBHBIC 3aKOHBI U TCOPHU XUMHHU
[IpuMeHSITh OCHOBHBIE MOJOKEHUSI XUMHUUECKUX TEOPUN (CTPOEHHUS aTOMa, XUMUYECKON
CBSI3U, DOJIEKTPOJUTUYECKOM JHUCCOLUMALMM, KHUCIOT U  OCHOBAaHUH, CTPOCHHS
OpPraHUYEeCKUX COCIMHEHUH,
XMMHYECKON KUHETHKH) MJIs aHalu3a CTPOCHUSI M CBOWMCTB BELIECTB.
[ToHuMaTh rpaHUIBl MPUMEHUMOCTH YKa3aHHBIX XUMHUECKUX TEOPHIL.
[Torumate cmbicn nepuoanueckoro 3akoHa /[[.M. Menneneesa u UCIoap30BaTh €ro JUis
KaueCTBEHHOTO0 aHalu3a M OOOCHOBAHMSI OCHOBHBIX 3aKOHOMEPHOCTEW CTPOEHUs
aTOMOB, CBOMCTB XUMHUYECKHUX IEMEHTOB U UX COCIUHECHUM.
3) Baxwnelimue Benjectsa U MaTepuabl
KnaccuduimpoBare HEOpraHUYECKUE M OPraHUYECKHE BEIECTBA 1O BCEM H3BECTHBIM
KITaCCU(UKAITMOHHBIM TTPU3HAKAM.
[Tonumarp, 9TO NPAKTUYECKOE MPUMEHEHHE BEIIECTB OOYCIOBIEHO HX COCTaBOM,
CTPOEHUEM U CBOMCTBAMHU.



NMets mipencTaBieHne 0 pojid M 3HAYCHUH JIAHHOTO BEIIECTBA B IPAKTHKE.
OOBsACHATH 001ME CTIOCOOBI U TPUHIIUIIBI TOTYISHHUS Han0OJee BaKHBIX BEIICCTB.

2. Ywmetb:

1)  Ha3biBats:
W3y4YEHHBIC BEIIECTBA [0 TPUBUAIBHOW WM MEXKIYHAPOIHON HOMEHKIIATYpE.

2)  OnpenensaTh/ KiIacCUPHUIIUPOBATS:
BAJICHTHOCTh, CTENEHb OKHUCJICHUS XUMHUUYECKHX JJIEMEHTOB, 3apsJibl HOHOB;
BHJI XUMUYECKUX CBS3EH B COCMHEHUSAX M TUI KPUCTAJUTMYECKOM PEIIETKH,
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
XapakTep cpeibl BOJHBIX PACTBOPOB BEIIECTB;
OKUCITUTEh U BOCCTAHOBUTEJIb;
MPUHAJUIKHOCTh BEMIECTB K Pa3IMYHBIM KJIAaCCaM HEOPTaHWYECKUX U OPraHUYECKUX
COCTMHEHHH
TOMOJIOTY U U30MEPHI;
XUMUYECKHE PEAKIIMU B HEOPTaHUYECKON U OPraHMYeCKON XUMUU (TI0 BCEM M3BECTHBIM
KJIacCU(DUKAITMOHHBIM TTPU3HAKAM);

3)  XapakTepu3oBarth:
S, p u d-3;meMeHTsI Mo X moJiokeHuto B [Tepruomnueckoii cucteme JI.11. Menneneesa;
001I1e XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB M HEMETAIIJIOB;
0o0mue XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCIUHCHH,
CBOMCTBA OT/CIIBHBIX MPECTABUTEIICH ATHUX KJIACCOB;
CTPOCHHE U XMMHUYECKHE CBOWCTBA M3YYCHHBIX OPTraHUYECKUX COCTUHEHUM.

4)  OOBACHATH:
3aBUCHUMOCTh CBOWCTB XHMHUYECKHX D3JIEMEHTOB W HMX COEAMHEHUH OT TMOJIOKECHUS
areMeHTa B nepuoauyeckoit cucreme .M. Mennaeneena;
MIPUPOTY XUMUUYECKON CBSI3U (MOHHOM, KOBAJICHTHOM, METAJUTMYECKOM, BOJOPOTHON);
3aBUCHUMOCTb CBOMCTB HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB OT MX COCTaBa U
CTpOEHUS;
CYIIHOCTb U3YYEHHBIX BHJIOB XMMHUECKUX PEAKIIMNA: SJIEKTPOIUTHUUECKOMN AUCCOIMALINH,
HMOHHOTO 0OMEHa, OKHCIUTEIbHO-BOCCTAHOBUTENILHBIX (M COCTABIIATH UX YPAaBHEHUS);
BIUSIHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM pEakIUH W Ha CMEIIeHHE
XMUMHYECKOTO PaBHOBECHS.

5)  IlmaaupoBath / MPOBOINTE:

MPOBEJICHUE OJKCIEPUMEHTa IO TOJYYEHHIO U  PACIO3HABAHMIO  BaKHEHUIINX
HEOPraHMYECKUX M OPraHMYECKUX COCAMHEHM, C y4eTOM MPUOOPETEHHBIX 3HAHHUHA O
npaBuiax 0e30macHoi paboThl C BEIIECTBAMU B J1a0OPATOPUU U B OBITY;

BBIYHCIICHUS TI0 XUMUYECKUM (OpMyTiaM U YPaBHEHUSIM.



COJAEPKAHME JSJIEKTUBHOI'O KYPCA «YT'JIYBJIEHHOE U3YUYEHUE
OTAEJBHBIX TEM OBIIEA XUMHUWN»

Tema 1. CTpoeHHne aTOMOB U XMMHU4YecKas cBs3b (164acoB)

@u3NYecKuil CMBICT KBAHTOBBIX 4YHUCEN(TJIABHOE, OpOUTaIbHOE, MArHUTHOE, CIIHHOBOE
KBAHTOBBIC YHCTIA).

[lonste atromHol opoburtanu. PopMUpOBaHUE YPOBHEW U MOAYPOBHEW B aToMe€ BOJOPOJA.
MHOTr03/1eKTpOHHbIE aTOMBI: OOBSICHEHHWE HUX CTPOECHUS C IIOMOIIBIO BOAOPOIOIOA00HOM
MOJENH.

3acesnieHre aTOMHBIX opOuTasield »neKkTpoHaMu. [IpUHIMIT MUHUMYyMa SHEPTHH, TPUHIUI

[Taynu u npaBuino XyHna.
Ctpoenue »537e€KTOHHBIX o0Oojouek aromoB 1,2,3,4 mnepuonoB Ilepuoanydeckoil CHUCTEMBI
HN.W.MenneneeBa. 3anosiHeHue wux mno mnpaBuwily KieukoBckoro.CTpykTypa mHepuoanydecKoit
cucteMbl xumudeckux snemeHToB [I. M. MenneneeBa. OrmpeneneHrue CTpOEHUsS aToMa IO HX
KOOpAMHATaM(HOMEp TepHoJia | TpyIIbl). MarHUTHBIE W SHEPreTUYECKHE CBOMCTBA aTOMOB.
Bupl mepruoiMyHOCTH CBOMCTB XUMHYECKHX JIEMEHTOB.

OO6pazoBanue KOBaJieHTHOW CBsi3u. CBOWCTBA KOBAJIEHTHOM CBS3UM. MeTOJ BaJeHTHBIX
opOutaneit . [lpeackazanue reoMeTpHH YacTHI[ M TUIA THOPHAMU3AIMU aTOMHBIX OpOuTanei
LEHTPAIIBHOTO aTOMa JIJIsi COETMHEHHUI S-, P- 2JIEeMEHTOB cocTaBa ABX.

Omnpenenenre TUNA THOPUANU3AIMKA aTOMHBIX OpOUTaNel MEHTPAIBHOTO aToMa JUIsl YacCTHIL
(Monexyn, MOHOB) ¢ KpaTHbIMHU cCBsI3AIMH. [Ipenckazanue reomeTpuyeckoil (Gopmbl yacTuil
HETIOJISTICHHBIMH TTapaMU AJICKTPOHOB.

[TonspHocTh cBsi3U. [IMMONBHBIA MOMEHT CBSI3W M JUIOJBHBIA MOMEHT MOJEKYJbI, HUX
B3aMMOCBs3b. BoiopoaHas cBsI3b.

Tema 2. OcHOBBI TepMOXUMHH. XHMHYECKOe paBHOBecHe (144acoB).

OcHoBHbIE ompeaeneHus. Makpo- M MHKPOCOCTOSIHME, CHCTeéMa W BHEWIHAS cpena,
KJIacCU(UKAIUs CUCTEM, MapaMeTphl CHUCTEMBbI, TEINIOBOM 3(PQEKT W SHTANBIHS XUMHUYECKUX
peakuwmii. 3akoH ['ecca u onpezenenne TeroBoTo dPheKTa XUMUUSCKUX PEAKIIUM.

Bropoii 3akoH TepMOIUHAMUKY U TOHATHE 00 sHTponuu. HampaBieHue caMonpou3BOJIbHBIX
MIPOLIECCOB B U30JUPOBAHHBIX cUcTeMaX. DHeprus [ mb0ca v HarpaBieHHe peakuil B 3aKPbITHIX
cucremax. Pemenue 3anad.

Xumnueckoe paBHoBecue. Ero npusHaku. KoHCTaHTa XMMHUYECKOTrO paBHOBecus. BriBon
3aBUCHMOCTHM KOHCTaHThl PAaBHOBECHS CYMMapHOW pPEaKUMU OT KOHCTAHT pPAaBHOBECUS
MOCJIEN0BATENBHBIX MHpoueccoB. CIBUT XMMHUYECKOTO PABHOBECHUS MOJ JCUCTBUEM BHEIIHHMX
¢dakropoB (npuniun Jle [Hatense-bpayna).llpakruueckas padoTa.

OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHbBIE peakuuu. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
¢byukiuu Bemects u Hampasienue OBP. Ilonstne o cranmapTHOM moOTeHLHUane. 3aKOH
SKBUBAJIEHTOB NpUMeHuTeNbHO K OBP.

Tema 3. O61mue cBoiicTBa pacTBopos. IIporonHasi Teopusi KMcJaI0T U OCHOBaHui(18 yacos).

JlucniepcHbie CUCTEMBI (B3BECH, KOJIOMIHBIE U UCTUHHBIE PacTBOPHI). CrIOCOOBI BBIpAXKEHUS
KOHIIeHTpauuu pactBopa. llomutepma pactBopuMocTH. HachlllleHHBI W HEHACBIIIEHHBIN
pacTBOPBHIL.

3aBHCHMOCTh PaCTBOPUMOCTH OT TEMIIEpaTyphl. JHEPreTHKa 00pa3oBaHUs paCTBOPOB.

CunbHble U crabbie eKTpouThl. CTeneHb AUCCOIUAINH U KOHCTAaHTa TUCCOLUAINH. 3aKOH
pazbasnenust OcTBanpiaa.

[IpotoHHast Teopusi KHUCIOT U oOcHOBaHUM. OcHOBHbIE omnpezaenenus. I[IpoToHHble

pacTBOpUTENH U UX aBTompoTosin3. MoHHOEe mpou3BeneHUe BOJbl. BomopoaHslil mokaszarenb U
mkana pH. CunbHbIE KUCIOTHI U CUIIBHBIE OCHOBAHMSL.



[IpuMeHeHre MPOTOHHOM TEOPUH K PaCIPOCTPAHEHHBIM BOJHBIM pacTBopam. Criabble
KHACJIOTHI, cia0ble OcHOBaHMA, aM@oiUThl. KOHCTaHTBI KHCIOTHOCTH W OCHOBHOCTH.
Ompenenenue pH.

I'uapomms. HeoOpatumblii ruponn3 OuHapHbIX coeanHeHui. OOpaTUMBIN THIIPOJIN3 COJIEH.
HeoOpatumbl coBMecTHBIN Tuaposin3. CTeneHb MpoToiu3a U KUCIOTHOCTh cpeabl. CMenieHne
paBHOBECHS MPOTONU3a(ICHCTBHE TEMITEPaTyphl, KOHIICHTPAIIUHN,0JTHOMMEHHBIX HOHOB).

I'ereporenHble paBHOBECHsS B HACHIIEHHBIX PACTBOPAaX MaJOpPaCTBOPUMBIX CHIIBHBIX
ANeKTpouTOB. Ilpon3BeneHre pacTBOPUMOCTH. Y CIOBHSI BBINIAJCHUS U PACTBOPEHHS OCAJIKOB.
COBur TeTepOreHHBIX pPAaBHOBECHH B  HACHIIEHHBIX  PAacTBOPaX  MaJOPacTBOPUMBIX
AIIEKTPOJIUTOB.

Tema 4. KommiekcHblie coeqnnennsi(10uacon).

OcCHOBHbBIE TOHSTHS KOOPJAMHAIIMOHHOW Teopuu ( KOMIUIEKCOOOpa3oBaTelb, JIUTAH[IBL,
KOOPJIMHAIIMOHHOE YHUCIJIO, JEHTAaTHOCTh JMraHzaa). TWUIbI M HOMEHKJIATypa KOMILJIEKCHBIX
COCIMHEHU M. IloBeneHne KOMIUIEKCHBIX COEIMHEHMM B pacTBopax. Jlucconmanus Ha
BHEIIHEC(EPHbIE HOHBI M  HOH KOOpPAMHALMOHHOM cdepbl. KoHcTaHTBl ycTONYMBOCTH
(oOpazoBanmsi) u HecToMkocTH. [lomydyeHne u paspylieHHe KOMIUIEKCHBIX COEIUHEHUM.
Homenkmnarypa KOMITJIEKCHBIX COEIMHEHHH.

TEMATHYECKHWH IVIAH DJIEKTUBHOT'O KYPCA «YI'IYBJIEHHOE U3YYEHHE
OTAEJIBHBIX TEM OBIIEN XUMHNW»

Howmep Tembl u €€ Ha3BaHue Bcero N3 Hux:
4acOB  HA | TCOPETUYECKHE | PAKTUYECKUE | IPyroe
TeMy 3aHATUA 3aHATUSA
1. Crpoenne atomMOB | | 8 4acoB 6 2
XUMHYECKAs CBSI3b
2. OCHOBBI  TEPMOXHUMHH. | 74aCOB 7
XUMHAYECKOE
paBHOBECHE.
3. OOmue cBoiicTBa | 9yacoB 9
pactBopoB.  IIpoTtoHHas
TEOpHs KHCJIOT u
OCHOBaHUH
4., KoMIUIeKCHbBIE 104yacoB 8 2
COEIMHEHUS.
Peseps 1 gac
Htoro 35 yacos 23 11




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

JJIEKTUBHOI'O KYPCA

«YTJYBJEHHOE U3YYEHUE OTAEJbHBIX TEM OBIIEA XUMHUW»

11kaacc 1 yac B HexeJII0

Ne /i HazBanue tem Kon-Bo Jara Jlara
4acoB
0 TUIaHy | Mo (akTy
Tema 1. CTpoenne aTOMOB U XUMHUYecKasi CBSA3b.(8 yacoB)
1-2 Crpoenue atoma 2 04.09
11.09
3-4 CoOCTOSIHUE DIIEKTPOHA B aTOME 2 18.09
25.09
5 Buip1 mepronnIHOCTH CBOHCTB XUMHUYECKUX 3JIEMEHTOB. 1 02.10
6 Merop BaJIeHTHBIX CBA3EH. 1 09.10
7-8 Ompenenenre TAIA THOPUIN3ANNA COSTUHEHNN 2 16.10
23.10
Tema 2. OcHOBBI TEPMOXUMIH. XHMHYECKOe paBHOBecHe.(7 4acoOB)
9 OcHOBHBIE OnpeaeneHns. Makpo- M MEUKPOCOCTOSHHE, CUCTEMA H 06.11
BHEIIHSS cpefa, KiacCu(UKAIHS CHCTEM.
1
10 3akoHn ['ecca u onpeeneHue TemoBoro 3Gpdexra XUMHUIECKUX 1 13.11
peaKIui.
11 Xummaeckoe paBHoBecre. KoHCTaHTa XUMHYECKOTO paBHOBECHS. 1 20.11
12 CABHI XUMMYECKOI'O PABHOBECHS IO ICHCTBHEM BHEIIHUX 1 27.11
¢akropos (mpurnun Jle llatense - bpayna).
13 Perrenune 3a1a4 Ha CABUT XUMHUYECKOTO PABHOBECHS 1 04.12
14 -15 | OkuCAUTENHHO-BOCCTAHOBUTEIBHEIE PEAKITHH. 2 11.12
18.12

Tema 3. O0mue cBoiicrBa pactBopoB. IIpoToHHAs Teopusi KUCJIOT U OCHOBaHMA.(94acoB)

16 Crioco0b! BeIpa)keHUsI KOHIIEHTPAIIUN PacTBOpA. 1 25.12

17 3aBUCHMOCTh PACTBOPHMOCTH OT TEMITEPATYPHI. 1 15.01

18 CuubHble U criabble 37eKTpouThl. CTeneHb JUCCOIUAIIK 1 1 22.01
KOHCTAHTa JIMCCOL[MAIIHH.

19 3akoH paszbasienusi OcTBajIb/a. 1 29.01




20 IIpoToHHasA TeopHsa KUCIOT U OCHOBaHUU.. IOHHOE ITpou3BeaeHHE 05.02
BOJIBL
21 Boaopoaublii mokasaTens u mikaia pH. 12.02 19.02
22 IIpuMeHeHHe IPOTOHHOM TEOPHH K PACIIPOCTPAHEHHBIM BOIHBIM 19.02
pacTBopam. 1
23 I'uaponus. CMeleHre paBHOBECHS IIPOTOJIH3A. 26.02
24 [ereporeHHble PABHOBECHS B HACBIIEHHBIX PACTBOPAX 05.03
MaJIOPaCTBOPHUMBIX CHIILHBIX DJIEKTPOJIUTOB.
Tema 4. Komniiekcable coequnenns.(10 yacon)
25-26 OCHOBHBIE OHATHS KOOPAMHAIIMOHHON TEOPHUH. 12.03
19.03
27-28 | Tunbl 1 HOMEHKIIATYpa KOMIUIEKCHBIX COCJIMHEHHH. 09.04
16.04
29 IMoBeneHne KOMIUIEKCHBIX COEIMHEHUI B PACTBOPAX. 23.04
30-31 [onyueHue u pa3pylIeHue KOMIUIGKCHBIX COCTUHEHUH. 30.04
07.05
32-33 Pemenmne HecTaHIapTHRIX 3a71a9. 14.05
21.05
34 WTOroBbIii KOHTPOIIb. 21.05
35. Peseps.

Hroro: 35
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