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1. IMosicHuTEABLHAA 3aNACKA

PaGouas mporpamma yueGHOTO Kypca 1o XUuMHUH JUIsl 8 Kiacca pa3paboTaHa Ha OCHOBE!

- @enepanbHbIi rocy1apCTBEHHBIN 00pa30BaTeIbHbBIN CTaHAAPT OCHOBHOTO OOILETro
o0Opa3oBaHus, YTBEPKIAEHHBINA TpUKa30oM MUHUCTEpCTBAa 00pa30BaHUS M HAYKH
Poccuiickoit ®eneparuu ot 17.12.2010 Ne 1897 (¢ uameHeHUsIMU);

- O6pazoBarenpHas nporpamma MBOY Ilecuanokorickas COL Ne 2;

- YueOnsiit mnan MBOYVY Ilecuanokomnckass COLL Ne 2.

- IIporpamma opueHTHpOBaHa Ha Hcnonb3oBaHue yueonuka: O.C 'abpuensn Xumwus. 8 Kiacc:
y4eOHHUK 11 00111e00pa3oBaTeIbHBIX yupexkaeHuil. - Mocksa: «Jlpoday, 2016;
pexomennoBanHoro MO P® u nmeroierocs B nepeyHe yTBepKACHHBIX YUeOHUKOB U POrpamMm
Ha 2019-2020 y4yeOHbIii roa. Peanusaius nporpaMMbl OCYIIECTBISETCS MPU UCTIOIb30BAHUT
YMK O.C. I'abpuensiaa, yaeOnuka «Xumus 8 kiace» (aprop O.C.I'abpuensn ), «Ipodar» 2016.

[Tporpamma paccunrtana Ha 69 yacoB(2 yaca B HEZICIIO), B TOM YHCJICHA KOHTPOJIbHBIC PA0OTHI
— 6 yacoB , mpakTuyeckue padboTsl — 9 4acoB, KOTOPHIE paclpeeNieHbl [0 COOTBETCTBYIOIIUM TEMaM.
@enepanbHblii  0a3UCHBIM y4eOHBIM IUTaH s OOpa3oBaTENbHBIX yupexaeHuidl Poccuiickoit
Odenepanuu mpeaycMaTpUBaeT 00s3aTENbHOE U3yUYeHHE XMMHH Ha 0a30BOM YpPOBHE OCHOBHOI'O
obmiero oopasoBanusi B o0beme 69 yacoB ( 2 yaca B Hepenro). CorylacHO — KaJleHJapHOMY rpaduky
MBOY OCOII Ne 2 na 2020\2021 y4eOHBIH IO ¥ pacUCaHUIO YPOKOB B 8 Kilacce KajeHIapHO-
TEeMaTU4YeCKOe IJIAHUPOBAHUE COCTABJICHO HA 69 4acoB (C y4eTOM Ipa3IHUYHBIX Hepabounx JHEH —
23 despans, 8 mapra, Maiickux npa3gHUKoB). [Iporpamma OyzeT BhINONHEHA B MOJTHOM O00beMe 3a
CUeT yIJIOTHEHHUs MaTepuana .

2.Jlnanupyembie pe3yabTaThl 0CBOCHHUSI Y4eOHOI0 nNpeaMera.

|.JIn4HOCTHBIMHU pe3yJibTaTAMM H3YUCHUS MpeaMeTa «XUMHUs» B 8 KJIacce SBIISIFOTCS CIEAYIOINe
YMEHUS:

v\ 0CO3HaBaTh EIUHCTBO M IEJOCTHOCTh OKPYXKAIOIIEr0 MHUpPA, BO3MOXKHOCTH €r0
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHIKEHUI HAYKH,

v IOCTENEHHO BLICTPAMBATh COOCTBEHHOE IIEJI0CTHOE MUPOBO33PEHHE. OCO3HABATE
MOTPEOHOCTH ¥ TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM YHCIIe U B paMKax
CaMOCTOSITETEHON AeSITeTHEHOCTH BHE IIIKOJIBI,

v’ OlLIEHWBATh KU3HEHHBIE CUTYAI[MH C TOUYKHU 3pEHUS 0€30MaCHOr0 00pa3a KMU3HU

COXpaHEHUS 3]I0POBbS;

OLICHUBATh SKOJIOTUYECKUN PUCK B3AaUMOOTHOUIEHUH YETIOBEKA U MIPUPOIBI.
(1)0pMI/Ip0BaTB DKOJOTHYECKOE€ MBIIIJICHUC: YMGHI/IC OLCHHUBATH CBOIO ACATCIBHOCTH U
MOCTYIKH JAPYTUX JIFOJI€H C TOUYKA 3PEHHUS COXPAHEHHUS OKPYXKAIOIIEH cpeibl- rapaHTa
YKU3HU U 0J1aronoJrydus Jiroier Ha 3emiie.

AN

Il.MeTanpenMeTHBIMH pe3yJIbTaTAMH H3YUEHHUS Kypca «XUMUS) SBISETCS
(dbopmHpoBaHUEe YHUBEpPCAIBbHBIX yueOHbIXAeHcTBUI(Y Y [I).

v PezynamuenvieYY/I:

*  CaMOCTOSITENIbHO OOHapyKHWBaThb U (POPMYIUPOBATH y4eOHYIO MPoOIEMy, ONpEAEATh
1eb y4eOHOM AesITeIbHOCTH;

® BBIJIBUT'aTh BEPCHUU PCUHICHUA HpO6J’IeMBI, 0CO3HABaTh KOHEYHBII pPE3YIbTAT, BBI6I/IpaTB us3

MPEAJIOKECHHBIX U UCKATh CAMOCTOATEIIBHO CPEACTBA JOCTHKCHUS LICIIH,
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COCTaBJIATh (MHAMBHUIYAJIbHO WM B TPYIIIE) IUIAH PEHICHUS MPOOICMBI;

paboTas 10 TUIaHy, CBEPATh CBOU JACUCTBHS C ICJIBIO U, IPU HEOOXOTUMOCTH, UCIIPABIIATH
OIIIMOKH CAMOCTOSITEIIBHO;

B JIMAJIOTE C YUUTEJIEM COBEPIICHCTBOBATh CAMOCTOSTEIBHO BBIPAOOTAaHHBIC KPUTCPUHU
OLICHKH.

CaMOCTOSITEIIEHO CTABUTh HOBBIC YUCOHBIE IIETTH U 3a1a4H,

CaMOCTOSITEIILHO CTPOHTD KH3HCHHBIC TUIaHBI BO BDEMEHHOM MEPCIICKTUBE;

MIPY IUIAHUPOBAHUU JIOCTHXKCHUS 1IEJIeH CAMOCTOSATEIHHO U aJICKBATHO YUYUTHIBATH YCIOBUS
Y CPEJICTBA MX JOCTHIKCHHS;

BBIJICTISITh AJIbTEPHATHUBHBIC CIIOCOOBI IOCTHKEHUST 1M U BBIOMPATH HauboJjee

3¢ pexTUBHBIN CIIOCO0;

aJICKBAaTHO OIICHUBATHh CBOM BO3MOXKHOCTH JIOCTHIKEHUS 1M OMPEIeIEHHON CII0)KHOCTH B
pa3IMYHbBIX chepax caMOCTOSITEIBHOM I TEILHOCTH.

Iloznasamenvuvie YYJ/I:

aHAJIM3UpPOBaTh, CPAaBHMUBATH, KIAacCU(UIMPOBATh M 0000IIATh (GaKTHI U SBJICHHUS, a TAKKE
BBISIBJIATh IIPUYUHBI U CIIEICTBUS IPOCTHIX SBJICHUH;

OCYIIECTBIISITh CPAaBHEHHE, KIACCU(UKAIIUIO, CAMOCTOSTEIHHO BBIOMpAsi OCHOBAHUS H
KPUTEPHHU ISl YKA3aHHBIX JIOTHUECKUX Ollepalui;

CTPOUTD JIOTUYECKOE PACCYKIEHUE, BKJIIOYAIOLIEE YCTAHOBJICHUE IPUYUHHO-CIIEACTBEHHbIX
CBSI3€EH,

CO3/IaBaTh CXEMaTHYECKUE MOJIEIHN C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPHCTUK 00BEKTA;
COCTABIISITh TE€3UCHI, PA3JINYHbBIC BU/IBI ITAHOB (IIPOCTHIX, CIIOKHBIX U T.IL.);
npeoOpa3oBbIBATh MHPOPMAIMIO M3 OJHOTO BUAA B JAPYroi (TaOJUILy B TEKCT U Ip.);

YMETH ONIPCACIIATE BOSMOXKXHBIC HCTOYHUKHA HCO6XOIII/IMI)IX CBCI[CHI/II;'I, IMPOU3BOAUTD ITOMCK
I/IH(I)OpMaHI/II/I, AHAJIM3UPOBATb U OLICHHUBATb eé JOCTOBCPHOCTD

OCYILIECTBIISITh PACHIMPEHHBIN MOMCK HMH(POPMAIMU C HCIOJIH30BAHUEM PECYPCOB
oubmmotek u MaTepHera;

CO3/1aBaTh MOJICTIU M CXEMBI U1 PeLIeHHs 3aa4, OCYIIECTBIIsI BbIOOp Haunbouee

3¢ (PEKTUBHBIX CIOCOOOB pelIeHuUs 3a/1ad B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH;
YCTaHABIMBATh B3aMMOCBSI3b ONMUCAHHBIX B TEKCTE COOBITUH, SIBICHUI, TPOIIECCOB;
y4acTBOBaTh B MPOEKTHO-UCCIIEOBATEILCKOM 1€ATEIbHOCTH,;

CTPOUTH JIOTUUECKOE PACCYKIEHUE, BKIIIOYAIOIIEE YCTAHOBICHUE TPUYMHHO-
CIICJICTBEHHBIX CBSA3EH;

OOBSICHSIET SIBJICHUSI, TPOLIECCHI, CBSI3U U OTHOIICHHUS ,BBISBIISIEMbIE B XO/I€ UCCIIEIOBAHMUS,
CTaBUTH MPOOIIEMy, apTyMEHTUPOBATh €€ aKTyalbHOCTD;

CaMOCTOSITENIBHO MPOBOJIUTH UCCIIEJOBAaHNE Ha OCHOBE IIPUMEHEHUSI METO/I0B HAOIIOCHUS
1 DKCIIEpUMEHTA.

Kommynuxamuenwvie YY/I:

co0JII01aeT HOPMBI MYOJMYHON PEYU U PETJIAMEHT B MOHOJIOTE U IUCKYCCHUH;

MOJIb3YeTCSl aJeKBAaTHBIMH PEUYEBBIMH KJIUIIE B MOHOJOre (IMyOIHMYHOM
BBICTYIUICHHUH), JUAJIOTE, TUCKYCCHUH;

(dbopMynupyeT COOCTBEHHOE MHEHUE U MO3HIINIO0, aPTYMEHTHPYET UX;

KOOPJIUHUPYET CBOIO MO3UITUIO C TIO3UIMAMHU MapTHEPOB B COTPYAHUYECTBE IIPU BHIPAOOTKE
o011ero;

yCTaHaBJIMBAET U CPABHUBAET Pa3HbIC TOUKHU 3PEHUS, IPEXK/IEC YEM MPUHUMATh PELICHUS U
Jienath BbIOOp;

CIIOPUT M OTCTAMBAET CBOIO MO3UIIMIO HE BPAXKAECOHBIM JIJIsl OMIIOHEHTOB 00pa3oM;
OCYILIECTBIISIET B3aMMHBIA KOHTPOJb W OKa3blBa€T B COTPYJHHYECTBE HEOOXOJIUMYIO
B3aUMONOMOIIb;

OpPraHM30BBIBAECT U IUIAHUPYET y4eOHOE COTPYAHHUYECTBO C YUYHUTENIEM M CBEpCTHUKaMU,
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*  OIpeneNaTh 1edu U (YHKIIMHA yYaCTHUKOB, CIIOCOOBI B3aMMO/ICHCTBYS; IJITAHUPOBATh
ob1mue crocoObl paboTHI;

* ymeeT paboTare B TpylIe — YyCTaHABIMBAeT paboure OTHOIIEHUs, 3P(HEKTUBHO
COTPYJHHYAET U CIIOCOOCTBYET MPOIXYKTUBHON KOOTIEPAIH; HHTETPUPYETCS B TPYIIITY
CBEpCTHHKOB M CTPOUT MPOAYKTUBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMHUB3POCIIBIMH,

*  YYUTHIBATh Pa3Hble MHCHHMS M HMHTEPECHl M OOOCHOBBIBATh COOCTBEHHYIO MO3HIIHUIO.

% TMPOJYKTUBHO pa3peniath KOH(IUKTHI HA OCHOBE Y4ETa HMHTEPECOB U TIO3UIIUI BCEX
YYaCTHUKOB, TIOMCKA U OIICHKU AJIbTEPHATUBHBIX CIIOCOOOB pa3peuieHus] KOH(IIUKTOB;

¢ JIOTOBapUBATHCS M MPUXOJUTH K OOIIEMY PEIIEHUIO B COBMECTHOM JIeATEIbHOCTH, B TOM
YHUCJI€ B CUTYAllUU CTOJIKHOBEHUS UHTEPECOB;

% OpaTh Ha ceOs MHUIIMATUBY B OPraHU3aI[MH COBMECTHOTO JICHCTBUS (1€7I0BOE JIUIECPCTRO);

¢ BIIQJIETh MOHOJIOTHYECKOM U TUAJIOTHYECKON (hOpMaMH pedr B COOTBETCTBUH C
rpaMMaTHYECKUMU U CHHTAaKCUYECKUMHU HOPMaMH POJHOTO SI3bIKa;

¢ CIe0BaTh MOPAIbHO-3THYECKUM M TICUXOJOTHYECKUM MPUHIIUIIAM OOIICHUS U

COTPYIHMYECTBA HA OCHOBE YBAXKUTEJILHOI'O OTHOIICHUS K MApTHEPAM, BHUMAHUS K

JUYHOCTH JIPYroro, aIekBaTHOTO MEXITMIHOCTHOTO BOCIIPUSATHS, TOTOBHOCTH aJICKBaTHO

pearupoBaTh Ha HYX/IbI APYTUX, B YACTHOCTH OKAa3bIBATh MMOMOIIb U SMOIIMOHAIBHYIO

MOAJIEPKKY apTHEPAM B MpoIiecce JOCTUKESHHS 00Iel eI COBMECTHOM 1eATeIbHOCTH.

I11. IlpeaMeTHBIMHM Ppe3yJIbTATAMHU U3YYCHUS TpPEIMETa SBISIOTCSA CIEAYIOIUE YMEHUS:

v’ 0CO3HAHHUE POJIH BEILECTB: ONPEAENIATH POJIb PA3IMUYHBIX BEIIECTB B IIPUPOJIE M TEXHUKE;
OOBSICHSTH POJIb BEIIECTB B UX KPYrOBOPOTE;

v paCCMOTpeHI/Ie XUMHNYCCKUX Hpoueccms: HpI/IBOI[I/ITI) HpI/IMepBI XUMHUYCCKUX HpOHeCCOB B
MPUPOJIe; HAXOAUTH YEPThI, CBUACTEILCTBYIONINE 00 OOIMIMX MPU3HAKAX XUMHUYECKUX
HpOHGCCOB " UuXx pa3n1z1q1/1;1x;

v’ HCIOJIB30BaHUE XUMHYECKMX 3HAHUH B OBITY: 0OBSICHSATH 3HAYECHHE BEIECTB B KU3HHU U
XO3STUCTBE YEITOBEKA;

v 00BACHATH MUP C TOYKH 3PEHUS XUMUU: [IEPEUUCIIATH OTIMUUTEILHBIE CBOMCTBA
XUMHNYCCKHX BCILCCTB, pa3n1z1anL OCHOBHBIC XUMHUYCCKHUEC HpOIIGCCLI; onpeﬂeJme
OCHOBHBIE KJIACChl HEOPTraHUYECKUX BEILIECTB; TOHUMATh CMBICI XUMUYECKUX TEPMUHOB;

v/ OBJIaJieHHE OCHOBAMH METOJIOB ITO3HAHMS, XaPaKTEPHBIX /IS €CTECTBEHHBIX HAYK
XapaKkTepH30BaTh METOIb XUMUYECKOW HAayKH(HAOMI0IeHNEe, CPAaBHEHUE, SKCIIEPUMEHT,
I/ISMepeHI/Ie) " Ux pOJ'H) B ITIO3BHAHUHN HpI/IpOI[BI; HpOBOI[I/ITI) XUMHUYECCKUEC OIIBIThI U
OKCMIEPUMEHTHI U OOBSICHSITH UX PE3YNbTaThI;

v yMeHI/Ie OLCHUBATH NOBCACHNUEC YCIIOBCKA C TOYKU 3peH1/1;1 XHMH‘IGCKOﬁ 6630HaCHOCTI/I 10
OTHOIIIEHUIO K YEJOBEKY M MPUPOJIE: UCIOIb30BaATh 3HAHUSI XUMUH MPHU COOITIOIEHUN
HpaBI/IJ'I HUCITOJIB30BAHUS 6I:ITOBI)IX XUMHUYCCKUX npenapaTOB; pasnnanL OITaCHBIC N
0e30macHbBIE BEIECTBA.

3.Conepxanue y4eOHOI 0 npeaMeTa.
Conep:xanue TeM y4eOHOro kypca xumum 8 kiaacca (69 1yacos, 2 yaca B He/eJI10)
BBenenne Xumusi — Hayka O Bel[eCTBaX, UX CBOMCTBaxX u mpeBparieHusx. [lonstue o
XUMHNYECKOM DJIEMEHTE U q)opMax €Tro CyleCTBOBAHUSA: CBO60)IHBIX aToMax, MpPOCThIX U CIIOXKHBIX

BEIIECTBAX.

ITpeBpamenus Beniect. OTINUNE XUMHUUECKUX PEAKIMNA OT GU3NUECKUX SABICHUNA. Poiab xumuu B
KM3HM YeloBeka. XeMopuius u xemohoOous.

Kpartkue cBenenust u3 HICTOPUU BOZHUKHOBEHUS U pa3BUTHA XuMuU. [lepuon anxumun. [lonstue o
¢unocopckom kamue. Xumusi B XVI B. Pazputne xumun Ha Pycu. Posib oTeuecTBEHHBIX yUEHBIX B



CTaHOBJICHMH XUMHUYECKOM Hayku — paboTel M. B. JlomonocoBa, A. M. bytneposa, /1. U.
Meunneneesna.

XuMudeckasi CHMBOJIMKA. 3HAKM XUMUYECKHUX 3JIEMEHTOB U MPOUCXOKICHUE UX Ha3BaHUM. XUMU-
yeckue Gopmynsl. Uuaekce u koadduimenTsl. OTHOCUTENBHBIE ATOMHAs U MOJIEKYJISIpHAS
Macchl. PacueT MaccoBoOi JOJIM XUMUYECKOTO dJIeMEeHTa Mo (opMyJie BellecTBa.

[Tepuoanueckas cucrema xumMuueckux aneMeHToB . V1. Menaeneesa, ee cTpykTypa: MaJbie
1 00JIbIIIKE TEPUOAbI, TPYIIILI U TOATPYMIbLI (T1aBHas U moboyHast). [lepuoandeckas cuctema Kak
CIPaBOYHOE MOCOOUE IS MOJIyYEHUS CBEACHUM O XUMUYECKUX JIEMEHTaX.

Pacuernbie 3agaun. 1. HaxoxxneHue 0OTHOCUTEILHOW MOJICKYJIIPHOU MacChl BEUIECTBA 110 €r0
XUMUYECKOH Gopmyre. 2. Berarcienne MacCoBOM J0IM XMMUYECKOTO 3JIEMEHTA B BEIIECTBE IO €ro
dbopmyie 3.Y cTaHOBIIEHHE TIPOCTEHIIIEH (OPMYITBI BEIIECTBA 10 MACCOBBIM JIOJISIM.

Jemoncrpanus. Koyuiekiuu npeaMeToB — GU3HUYECKUX TE M U3JEIIUN U3 POCTHIX U CIIOKHBIX
BEIECTB (QTFOMUHHS M CTEKIIA).

Tema 1. ATOMbI XHMHYECKHX 3JIEMEHTOB

ATOMBI KaK popMa CyIIECTBOBAHUS XUMHUECKUX 3JIeMEHTOB. OCHOBHBIE CBEICHUS O CTPOCHUU aTO-
MOB. /loka3arenbcTBa CI0KHOCTU cTpoeHust atoMoB. OnbiThl Pesepdopaa. [lnanerapuas monensb
cTtpoeHus aroma. CocTaB aTOMHBIX sIIEp: IPOTOHBI U HEUTPOHBI. OTHOCUTENIbHASL AaTOMHAs Macca.
B3anmoCBA3b MOHATUI « IPOTOH », « HEUTPOH », « OTHOCUTENbHAA aTOMHas Maccay. M3meHnenue
YHCIIa MPOTOHOB B sIpe aToMa — 0Opa30BaHUE HOBBIX XMMHUYECKHX JJIEMEHTOB. MI3MeHeHue uncia
HEUTPOHOB B siipe aToMa — oOpa3zoBaHue n30TornoB. COBpEMEHHOE ONpe/IeJICHUE TOHATHUS
«XUMHUYECKHUH A1eMeHT». M30TOMbI Kak pa3HOBUJIHOCTH aTOMOB OJHOTO XMMHUUYECKOTO 3JIEMEHTA.
OnexTpoHbl. CTpOCHHE AIIEKTPOHHBIX 000I0YEK aTOMOB XMMHUYECKUX 37eMeHTOB Ne 1—20
nepuoanueckon cucremsl Jl. 1. Menaeneera. [loHsiThe o 3aBeplIeHHOM U HE3ABEPILIEHHOM
AJIEKTPOHHOM CJi0€ (SHEepreTuueckoM ypoBHe). [lepuoandeckas cucteMa XMMHUYECKUX JIEMEHTOB
J1. . MenneneeBa u CTpOEHUE aTOMOB: (PM3UYECKUI CMBICI MOPSIKOBOTO HOMEpa dJIeMEeHTa, HOMe-
pa rpymnmsl, HoMepa nepuoa. IsMeHeHue yucia 3J1eKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE
aToMa XMMHUYECKOTO dJIeMEHTa — 00pa30BaHue TOJMOKUTEIBHBIX U OTPUIIATENbHBIX HOHOB. OHBI,
o0pa3oBaHHBIC AaTOMaMHU METAJNIOB U HEMETaJIOB. [[pUunHbI H3MEHEHUS] METAIITHYECKUX U
HEMETAINTMYEeCKUX CBOMCTB B nepuojax u rpymmnax. OOpa3zoBaHue OMHAPHBIX COSTUHEHUI.
[TonsiTre 06 noHHOM cBs3H. CxeMbl 00pa30BaHusI HOHHOH CBSI3U.

B3anMozeiicTBre aTOMOB XMMHYECKUX 2JIEMEHTOB-HEMETAJUIOB MEXKly CO00i — 00pazoBaHue
JIBYX aTOMHBIX MOJIEKYJ MPOCTHIX BellecTB. KoBajleHTHAst HEMOJsIpHAsk XUMUYECKas CBS3b.
DNEeKTPOHHBIE U CTPYKTYpHBIE (hopMyIbl. B3anMoaeiicTBe aTOMOB XUMUYECKUX DJIEMEHTOB-
HEMETAIIJIOB MEXAy co00i1 — 0Opa3oBaHre OMHAPHBIX COCTMHEHHI HEMETAITIOB.
DNeKTPOOTPUIIATETLHOCTH. [IOHITHE 0 KOBAJIGHTHOM MOJIAPHO# CBsI3U. B3anuMoeiicTBre aToMOB
XUMHYECKHUX 3JIEMEHTOB-METAIIOB MEKIY CO00I — 00pa3oBaHHe METAIITUYECKIX KPUCTAIIIOB.
[ToHsITHE O METATIIMYECKON CBSA3H.

JdemoncTpaunu. Mosenn aTOMOB XMMUYECKHUX 3JIeMeHTOB. [lepuoanueckas cucrema
xumudeckux ayementoB J[. . Menneneena.

Tema 2. IIpocTbie BemecTBa.



[TonoxeHne METaJIOB U HEMETAJIJIOB B MIEPUOJIMUECKON CUCTEME XMMUYECKUX 3y1eMeHToB /1. M.
MenaeneeBa. BaxxHelre npocThle BEIIECTBA — METAJUIbL: JKEJIE30, ATFOMUHUMN, KAJIbIUNA, MarHui,
HaTpui, kaaui. O0mue pu3nyeckue CBOMCTBA METAJIIIOB. BaxkHel e npocThie BemecTBa —
HEMETaJlIbl, 00pa30BaHHBIE ATOMaMU KUCIOPOJa, BOJOPO/Ia, a30Ta, cepbl, Gpocdopa, yriepoa.
CrocoOHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB K 00pPa30BaHUIO HECKOIBKUX MPOCTHIX BEIIECTB —
aIoTpornus. AJUIOTPOIHbIE MogUuUKaMK Kuciaopoaa, pocdopa u ooBa. Meraumueckue u
HEMETAJUIMYECKHUE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTENBHOCTD JICJICHUS MPOCTHIX BEIIECTB HA
METaJIjIbl 1 HEMETaIIJIbI.

ITocrosinnas ABoragpo. KonndectBo BeniectBa. Moiib. Monsipaast Macca. MosipHbIi 00beM
ra3oo0pa3HbIX BemlecTB. KpaTHble eTMHUIIBI KOJMYECTBA BEIIECTBA — MUJUIUMOJb U KHJIOMOJIb,
MUWJIAMOJISAPHAA U KHUJIOMOJIAPHAsA MAacCcChl BCUICCTBA, MPIJIJIHMOJISIpHLIﬁ u KI/IHOMOJBIpHBIf/'I 00BEMBI
ra3000pa3HbIX BEIIECTB.

PacueTs! ¢ HCITOIb30BaHUEM OHATHI «KOJIHUYECTBO BCLICCTBa», «MOJIApHas Maccay, «MOJ'ISIpHBIﬁ
00beM Ira3oB», «IIOCTOAHHAsA ABoraz[po».

PacuyerHble 3agavuu. 1. Beraucienue MOJ'IHpHOﬁ MacCChbl BCIICCTB 110 XUMHUYCCKHUM q)OpMy.HaM. 2.
PacueTsl ¢ ucmonb30BaHUEM IOHSATHI «KOJIUYECTBO BCUICCTBA», «MOJISIpHAA Macca», ((MOJI?IpHI)IfI
00bEM Ta30B », K IIOCTOAHHAaA ABoranpo ».

demoncrpauuu. Komuteknus Merauios. Kosuieknus HeMeTaloB.

[Tonmyuyenue o3oHa. [losyueHue u 03HakOMIIEHHE CO CBOMcTBaMu 0enoro u kpacHoro ¢gocgopa,
6enoro u ceporo onoBa. Hekotopsie MeTauibl 1 HEMETAILIBI KOJIUYECTBOM BELIECTBA | MOJIb.
Mopnenb MOISIpHOTO 00BEMa ra3000pa3HBIX BEIIECTB.

Tema 3. CoequHeHHS XUMHYECKHUX 3JI€MEHTOB.

Crenens okucienus. OnpeaeneHue CTeIeHN OKUCICHUS YJIEMEHTOB TI0 XHMHUYECKOH GopmyIie co-
enunenus. CoctasieHnue GopMys OMHAPHBIX COSTUHEHHH, 001N crToco0 NX Ha3bIBAHUS.
bunapnbie coemMHEHUS: OKCUIBI, XJIOPUIBL, Cyab(uasl u Ap. CocraBiienne ux Gopmys.
[IpeacraBuTen OKCUAOB: BOJA, YIIEKHUCIIbIN T'a3 U HeraieHas u3BecTh. [IpencraBurenu neryunx
BOJOPOAHBIX COETMHEHMI: XJIOPOBOAOPO U aMMHAK.

OcHoBaHus, UX COCTaB U Ha3BaHUs. PacTBoprMocTs OcHOBaHMI! B Boje. Tabnuia
PacTBOPUMOCTHU TMJIPOKCHUIOB U cosiel B Boze. [IpencraBureny menodei: ruApoKCUAbl HATpus,
Kanus ¥ Kanblus. [ToHsTre o kauecTBeHHbIX peakiusax. MuaukaTopsl. 3MeHeHne okpacku
VMHJMKATOPOB B LIEJIIOYHOU Cpefe.

Kucnotsl, ux cocra u Hazanus. Knaccudukarus kucinot. [IpeacraBurenu KUCIOT: CepHast, COMs-
Has U a30THas. VI3MeHeHne oKpacKu UHIUKATOPOB B KMCJIOTHOM cpe/ie.

Conu Kak Npou3BOAHBIE KUCIOT U OCHOBaHMMN. MIX cocTaB u Ha3BaHus. PacTBOpUMOCTH COJIEi B
Bojie. [IpencraBurenu coneit: Xa0pua HaTpus, KapooHaT u pocdar KaabLus.

AMopQHBIE U KPUCTAJUINYECKHUE BEIIECTBA.

MC)KMOHCKyHHpHBIG B3auMOJeCTBUS. THIIBI KpUCTAJUIMYCCKUX PCHICTOK: MOHHAA, aTOMHAs, MOJIC-
KYyJSIpHas U MCTAJIIMYCCKaAs. 3aBUCHMOCTH CBOMCTB BCIHICCTB OT TUIIOB KPUCTAJUIMYCCKUX PCHICTOK.



BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI. 3aKOH MMOCTOSHCTBA COCTaBa AJIst
BEIIECTB MOJIEKYJISPHOTO CTPOEHUSI.

Yuctsle BemecTBa U cMecu. [Ipumeps! )KUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceld. CBoiicTBa YuC-
TBIX BeIeCTB U cMecel. X coctaB. MaccoBas 1 00beMHas 10J11 KOMIIOHEHTa cMecu. Pacuersl,
CBSI3aHHBIE C UCIIOJI30BAHUEM IOHSATHS «IOJISD.

PacuerHble 3axaun, 1. Pacuer MaccoBoii 1 00beMHOM J10JIel KOMIIOHEHTOB CMECH BEIIECTB. 2.
Brrunciienne MaccoBoii 10711 BEIIECTBA B pAaCTBOPE MO U3BECTHOM MACCE PACTBOPEHHOI'O BEIIECTBA
1 Macce pacTBopureis. 3. BerunciaeHue Macchl pacTBOPSIEMOTO BEILIECTBA U PACTBOPUTEIIS,
HEOOXOUMBIX JUIs IPUTOTOBIICHUSI ONIPEACIICHHON MACChl pacTBOpa C M3BECTHOM MAacCOBOM J0JIei
PacTBOPEHHOT'O BEILIECTBA.

JemoncTpauuu. O6pasiibl OKCHIO0B, KUCJIOT, OCHOBAHHH M cOJIei. MoJIen KpUCTAINTHYECKUX
pElIeTOK XJIOpUJia HaTpHs, aliMasa, okcuaa yriepoaa (IV). B3peiB cMecu Boopoaa ¢ BO3AYXOM.
CrniocoOsl pa3aenenus cmeceit. Jluctuiuisiius Boasl. Mi3MeHeHrne oKpacku HHIUKAaTOPOB B
pactBopax mienoueid. [IpaBuio paz6asinenust H2SO4. M3MeHeHre OKpacku HHAUKATOPOB B
pacTBopax KUCIOT. OYUCTKA 3arpsi3HEHHOM MOBAPEHHOM COJN

JlaGopaTopHble onbIThI. 1. 3HAKOMCTBO C 0Opa3liaMK BEIIECTB pa3HBIX KiaccoB. 2. Pa3nenenue
cMecel.

Tema 4. U3meHeHus1, NPOUCXOAsIIME C BEIIeCTBAMHU.

IlonsTre ABICHUN Kak I/I3MCHCHI/II71, MMPOUCXOJAIINX C BCIHICCTBAMMU. ﬂBJ’IeHI/IH, CBA3aHHBIC C U3MC-
HCHUCM KPUCTAJUIMYCCKOI'0 CTPOCHHA BEIIECCTBA ITPU ITOCTOAHHOM €ro COCTaBC, — (1)I/I3I/I‘~I€CKI/IC
siBiaeHUs. PU3nuecKue IBJICHUS B XUMUM: JUCTUIIIIAOUS, KPUCTAJUIW3allusl, BbIIIAPUBAHUC U
BO3I'OHKa BCIICCTB, I_IeHTpI/I(byrI/IpOBaHI/IC.

SIBnenus, CBA3aHHBIE C U3MEHEHNEM COCTaBa BEIIECTBA, — XUMHUUYECKHUE peakiuu. IIpusnaku u yc-
JIOBUS IPOTEKAHUSI XUMUYECKUX peakiuid. [loHsaTre 00 3K30- U SHAOTEPMUYECKUX PEaKIUsX.
Peaknun ropenuns Kak 4aCTHBIN CIydal SDK30TEPMHUYECKUX PEAKIUM, IPOTEKAIOIINX C BbIIECICHUEM
CBETa.

3aKOH COXpaHEHMs MACChI BEIECTB. XMMUYECKHE YPAaBHEHMsI. 3HAUEHUE UHIEKCOB U
ko3 duunenToB. CocTaBieHue ypaBHEHHH XUMUYECKUX PEaKIHii.

PacueTsl mo xumuyeckum ypaBHeHUsAM. PellieHne 3a1a4 Ha HaX0K/IEHUE KOJMYEeCTBA

BELIECTBA, MAaCChl NN 00beMa MTPOJYKTa PeaKuy MO KOJIMYECTBY BEIIECTBA, Macce WIH 00beMy
HCXOJIHOTO BellecTBa. Pacuersl ¢ HCTIOIB30BAaHUEM MOHITHS «J10JIs1», KOT/1a HCXOAHOE BEIIECTBO
JTAHO B BUJIE pacTBOpPaA C 3aITaHHOM MacCOBOM JI0JI€M PACTBOPEHHOT'O BEIIECTBA MU COAEPKUT
ONPEACIICHHYIO JOJII0 TPUMECE.

Peaknun paznoxenus. [lonarue o ckopoctn xumuyeckux peakunid. Karannsatopsl. @epMeHTHI.

Peaknuu coenyHeHuUs. Karanutuueckne U HeKaTaTUTHICCKUE pCaKkuu. O6paTI/IMBIC n HCO6paTI/I-
MBIC PCAKIINU.

PCaKI_II/II/I 3aMCIIICHUA. 3JICKTpOXHMH‘lCCKHﬁ pAx HaHpH)KCHI/Iﬁ METAJJIOB, €TI0 UCIIOJIb30BAHUC
AJI IIPOTrHO3HUPOBAHUS BO3MOXXHOCTH IIPOTCKAHUA peaKum‘/'I MCXKIY MCTaJllIaMU U paCTBOpaMu
KHCJIOT. PeaKHI/II/I BBITCCHCHUSA OAHUX MCTAJIJIOB U3 PACTBOPOB HUX coJeit APYTUMH MCTAJLIaMHU.

7



Peakiun oomena. Peakiiuu HeTpanu3anuu. Y CJIOBUS TPOTEKAHUS PEaKnii 0OMeHa B pacTBOpax
710 KOHIIA.

Tumnel XUMHYECKUX peakiuii (M0 MPU3HAKY «YHUCIIO U COCTAB UCXOTHBIX BEIIECTB U

IIPOJYKTOB PEAKIIUN») Ha IPUMEPE CBOMCTB BOJIbI. Peakiiust pa3aioKeHuss — 3JISKTPOJIU3 BOJIBI.
Peakiinu coequHEHNs] — B3aUMOIEHCTBHE BOALI C OKCHUIAMHU METAIOB U HEMETAILIOB. IToHsaTre
«CUAPOKCUIBD». Peakiuu 3aMeneHuss — B3aUMOICHCTBHE BOJIBI C MIEITOYHBIMU U
[IeJIOYHO3EMETbHBIMU MeTalTaMu. Peakinu oOMeHa (Ha nmpumepe THIPOoau3a Cyabhuaa aTlOMUHUAS
1 KapOu/1a KasbIlus).

Pacuernble 3anauu. 1. Berunciienue no XuMHYEeCKUM YPaBHEHUSM MAacChl WJIM KOJMYECTBa Bellle-
CTBa IO U3BECTHOW MAcCe MJIM KOJIMYECTBY BEIIECTBA OJHOTO U3 BCTYIAIOIIMX B PEAKIIMIO BELIECTB
WM MPOJIYKTOB peakuuu. 2. Beruncienne Maccol (KOJIMUECTBA BEIIeCTBa, 00beMa) MPOIyKTa
peaxkiuu, eciii U3BECTHA Macca UCXOJHOTO BELECTBA, COAEPIKALLErO ONPEEIIEHHYIO J10JI0
npumeceii. 3. Borunciaenue macchl (KOJIM4ecTBa BeliecTBa, 00beMa) MPoyKTa PeaKi|u, eCiiu
M3BECTHA Macca pacTBOpa U MaccoBasi JI0JIsl paCTBOPEHHOT'O BEIIECTBA.

JemoncTpauuu. [Ipumeps! Gpu3ndecKkux sSBICHUN: a) TUTaBJIeHHE MapaduHa; 0) BO3roHKa Hoja Win
OEH30IHOI KUCIIOTHI; B) paCTBOPEHUE TIEpPMaHTaHaTa Kanus; T) Auddy3ust 1ymmcThIX BEMeCTB

C ropsiueH JaMIo4YKy HakaauBaHus. [Ipumepsl XMMUYECKHX SIBICHUIL: a) TOpeHHe MarHus,
docdopa; 6) B3auMoeiiCTBHE CONSTHOM KUCIOTHI C MPAMOPOM HJIH MEJIOM; B) MOJTyYCHHE
rugpokcuaa meau (II); r) pacTBopeHue Noay4eHHOro rHAPOKCHIa B KUCIOTaxX; 1) B3auMoJieiicTBre
okcuaa meau (II) ¢ cepHoil KUCIIOTON IPU HArpEeBaHUU; €) pa3IoKEHUE IepMaHTraHaTa Kajausl; )
B3aUMOJIeHiCTBHE Pa30aBICHHBIX KUCIIOT ¢ METAJIaMHU; 3) Pa3JIOKEeHHE EPOKCHIa BOJOPOa; 1)
3JIEKTPOJIU3 BOABIL.

JlabopaTopHblie onbIThl. 3. CpaBHEHHE CKOPOCTH UCTIAPEHUS BOJBI U CIIUPTA MO UCUYE3HOBEHHIO UX
Kariesnb Ha QrIbTpoBaIbHOW Oymare. 3a. BzanMoneiicTBre OKCHla MarHusi ¢ KUCJIOTaMu 4.
Oxucienue MCJIU B IIJIaMCHU CITMPTOBKH WJIK I'OPECIIKH. 5. HOMYTHCHI/IC HU3BECTKOBOU BOJABI OT
BBIJILIXaeMOT'0 YTJICKUCIIOTO Tra3a. 6. [TomydeHne yriiekucioro raza B3auMoJICHCTBUEM COJIbI U
KHCIIOTHI. 7. 3amernienue Meau B pactBope xiopuaa meau (II) xenezom

Tema S .IIpakTukym Ne 1. [Ipocreiimme onepanun ¢ BemecTBOM

1. IIpaBuiia TeXHUKHM 0€30MaCHOCTH MpH paboTe B XUMUUECKOM kaOuHere. [Ipuembl oOpateHus ¢
71a00paTOPHBIM 000PYI0BAaHUEM UM HarpeBaTelbHbIMU IprOopaMu. 2.ITpu3HaKu XUMHUYECKUX
peakuuii. 3. [Ipurorosnenne pacTBopa caxapa M OIpeNEIeHHE MacCOBOU JJOJH €T0 B pacTBope.4.
YHMCTKA 3arpsI3HEHHON IOBapEHHOM COJIH.

Tema 6. PactBopenue. PacTBopbl. CBOMCTBA PAaCTBOPOB 2JICKTPOJHUTOB

PactBopenune kak pusuko-xumuyeckuit nporecc. [lonstue o rugparax u
Kpuctayoruaparax. PactBopuMocts. KpuBble pacTBOpUMOCTH KaK MOJENb 3aBUCUMOCTH
PacTBOPUMOCTH TBEP/IBIX BEIIECTB OT TeMIepaTypbl. HacblieHHbIE, HEHACBIIEHHBIE U
MIEPECHIIIEHHBIE PACTBOPBI. 3HAYEHUE PACTBOPOB ISl IPUPOABI U CENBCKOTO XO35MCTBA.

[TonsiTre 00 PMEKTPOIUTUUECKON JTUCCOIHAITIU. DJIECKTPOIUTHI M HEDJICKTPOIUTHL. MexaHu3m
JUCCOIMAIIMY HIIEKTPOJIUTOB C PA3JIMYHBIM TUIIOM XUMUYECKOHU CBsI3U. CTENEeHb
ANEKTPONIUTHYECKON qucconuanui. CUIbHbBIE U c1a0ble SJIEKTPOIUTHI.



OcHOBHBIE TOJIOKEHUS TEOPUH IIEKTPOIUTUYECKON ucconnannu. MlonHbsle ypaBHEeHUS
peakiuii. Y cnoBus NPOTEKaHUs PEaKLMU 0OMEHA MEXKIY JEKTPOIIMTAMH JI0 KOHIIA B CBETE
MOHHBIX IIPEICTABICHUM.

Krnaccudukanus HOHOB U UX CBOICTBA.

Kucnotsl, ux knaccuduxarus. Jlucconmanus KUCIOT U KX CBOKWCTBA B CBETE TCOPUU
JIEKTPOJUTUYECKON AUcconranui. MOIeKyJIsIpHbIE U HOHHBIC YPABHEHUS PEAKLIMU KUCIIOT.
B3anmoneiicTBre KUCIOT ¢ METAUIaMU. DJIEKTPOXUMHUYECKHUI psii HAIPSKEHUI METaJIJIOB.
BzaumoneiicTBrE KUCIIOT C OKCHAAMH METAJLUIOB. B3auMoieiicTBrE KUCIIOT ¢ OCHOBAHUSIMU —
peakmus HeluTpanu3anuu. B3anmonericTBre KUCiaoT ¢ coyiiMu. Mconp3oBaHue TabIUIbI
PacTBOPUMOCTH JJIsl XapaKTEPUCTUKNA XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccupukanus. Jlucconuarys OCHOBaHUI U X CBOMCTBA B CBETE TEOPUU
AJIEKTPOJIUTUYECKON AUCCOMalnu. B3auMoaecTBue OCHOBAaHUM ¢ KUCIOTaMU, KUCIIOTHBIMHU
OKCHJIaMHU U coJisiMu. Vcrionbp3oBaHue TaOIUIIbl pACTBOPUMOCTH IS XapAKTEPUCTUKU XUMUYECKUX
CBOMCTB OCHOBaHUH. Pa3noxeHne HepacTBOPUMBIX OCHOBAHUM ITPU HATPEBAHMH.

Comnu, ux KiaccuuKanus U JUCCOIMAIUS Pa3IMYHBIX TUTIOB coJiel. CBOMCTBA COJiel B CBETE TEO-
PHUH IEKTPOIUTUUECKON Irucconranny. B3aumoaeicTsue conell ¢ MeTaulaMt, yCIOBUS
IIPOTEKAHUs dTUX peakuuil. BzanmonencTere coae ¢ KUCI0TaMU, OCHOBAHUSMU U COJISIMU.
Hcnonb3oBanne TabaUIbl pACTBOPUMOCTH JIJISl XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O06o06muieHne cBeneHmit 00 OKcHIax, UX KIaCCU(PUKAIMN U XUMUIECKUX CBOMCTBAX.

I'enetnueckue pAABI MECTAJIJIOB U HEMCTAJLJIOB. I'enermueckas CBI3b MCXKAY KilaCCaMU HEOpTraHHu4e-
CKHX BCIICCTB.

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC peaKuuu. OxuciuTeNb U BOCCTAHOBHUTCJIb, OKHCJIICHHUEC U
BOCCTAHOBJICHHUC.

Peakiiuu nonHOr0 0OMeHa U OKMCIUTEIHHO-BOCCTAHOBUTEINbHBIE peakinu. CocTaBieHUE ypaBHe-
HUN OKUCITUTEIHFHO-BOCCTAHOBHUTEIIBHBIX PEAKIIUN METO/IOM AJIEKTPOHHOTO OaiaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJIOB M HEMETAJIOB, KMCIIOT U COJIEH B CBETE MPEACTABICHUI
00 OKHUCITUTETLHO-BOCCTAHOBUTEIBHBIX MPOIECCaX.

JemMoHcTpanuu. VcnbiTanue BENIECTB U UX PACTBOPOB Ha JIEKTPOIIPOBOAHOCTS. JBHKeHNE
OKpAILIEHHBIX HOHOB B 3JIEKTPUUECKOM T10JI€. 3aBUCUMOCTD JIEKTPOIPOBOAHOCTH YKCYCHOM
KHMCJIOTHI OT KOHIIEHTpauuu. BzaumoneicTBue UHKA C CEpOH, COISTHON KUCIOTOU, XJIOPUAOM MEAH
(IT). 'openne maruus. BzaumonelicTBre XJIOpHOM 1 cepoBOLOpOAHON BoAbl. HelTpanusarus
LEJI0YN KUCIIOTON B MIPUCYTCTBUU UHAMKATOpa. PacTBOpeHNEe BENIECTB B pa3INYHbIX
pactBopuTtensax. [Ipumepsl peakuuii, HAyMKX 10 KOHIA. [ eHeTuuecKas CBA3b MKy OCHOBHBIMU
KJIacCaMH HEOPTraHUYECKUX COEeIMHEHUH.

Ocy1ecTBiIeHHE NTEPEXOJIOB:
P—P205—H3P0s—Caz(POa)2 Ca—CaO—Ca (OH)2

JlabopaTopHble onbIThI. 8. Peakiuu, XxapakTepHble JUIsl pACTBOPOB KUCIIOT (COJISTHON WIIN
cepHoit). 9. Peakiiuu, xapakTepHble 7151 paCTBOPOB IleI04ei (THAPOKCUIOB HATpUs HiH Kanus). 10.
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[Tonydenue u cBOWCTBAa HEPACTBOPUMOI'O OCHOBaHUs, HanpuMep ruapokcuaa meau (II). 11.
Peakuuu, xapakrepHsle AJis1 pacTBOPOB coJiel (Hanpumep, 1 xyuopuaa meau (I). 12. Peakuun,
XapaKTepHbIe JJI1 OCHOBHBIX OKCHI0B (Hampumep, A oKkcuaa Kanpuus). 13. Peakuuu,
XapaKTepHbIE 1)1 KUCIOTHBIX OKCUAOB (Hanpumep, 1uist yraekucioro rasa). Tema 7. IlpakTukym
Ne 2. CBoiicTBa pacTBOPOB JIEKTPOJIUTOB

5. YcnoBus MMPOTCKAHUA XUMHUYCCKUX peaKHI/Ifl MCXKAY paCTBOpaMH 3JICKTPOJIUTOB A0 KOHIIA. 6.
CpoiicTBa KHCJIOT, OCHOBaHHﬁ, OKCHJ0B H cojieii. 7. Pemrenne OKCIICPUMCHTAJIbHBIX 3aaa4.

4. TemaTn4yeckoe INVIAHMPOBAHUE C YKAa3aHMEM KOJUY€CTBA YaCOB, 0TBOAMMbIX
HAa 0CBOCHME KAKI0H TeMbI

Ne
Conepxxkanue pasnena Komn-Bo vacos
/T
1 Beenenue. [Ipenmer xumun 5
2 ATOMBI XUMHYECKHUX 3JIEMEHTOB. 9
3 [IpocTeie BemecTBa. 7
4 CoenuHeHnss XMMUYECKHUX JIEMEHTOB. 14
5 H3meHeHus, mpoucxoasuue ¢ BeIeCTBAMH. 11
6 PactBopsl. PactBopenue. CsaoiicTBa pacTBOpoB | 22
JJIEKTPOJIUTOB
UTOTO 69
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