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1. IosicHUTeJILHAS 3aIMCKA
PabGowass mporpamma npeaMmera «Xumus» i oOywaromumxcs 11 kiacca
MKOY «BomunxuHckas cpenss mkona Ne2y pa3zpaboTaHa Ha OCHOBE:
HosicHuTebHASA 3aNMCKa

[Iporpamma pa3paboTana Ha OCHOBE:

. ®denepallbHOTO TOCYAAPCTBEHHOTO 00pPa30BAaTEIBLHOTO CTAHIAPTa OCHOBHOTO
o0uiero oOpa3oBaHusl, YTBEPXKIEH MprKazoM MunucrepctBa oOpa3zoBaHus U Hayku PO
or 17.05.2012 Ned413 «O06 yrBepxkaeHun (GeAcpaTbHOTO  TOCYJAPCTBEHHOTO
00pa30BaTeNbHOr0 CTaHJAPTa OCHOBHOIO OOIEro 0Opa3oBaHUS» C MOCIEAYIOIIUMU
W3MEHEHUSMHU U JTOTIOJTHEHUSIMH.

o ®denepanbHOro meEpeyHs Y4YEOHUKOB PEKOMEHIOBAHHBIX K HCIOJIb30BAHUIO IPU
peanu3alnuyi UMEIOIIUX TOCYAapCTBEHHYIO aKKpeIUTAIMI0 00pa30BaTENIbHBIX MPOrpaMm
HAYaJLHOTO OOINero, OCHOBHOTO o0Imiero, cpemHero oodmero ooOpasosanus (IIpukas
MunuctepctBa npocBemienus Poccuiickoit -®enepanmu ot 21.09.2022 Ne 858 "O
BHCCEHUW W3MCHCHHWA B (efcpalbHbIi TIEpEeYCHb YYCOHUKOB, JOMYIICHHBIX K
UCIIONB30BAHUIO TIPU  peaTu3allid HMEIONIMX TOCYJapCTBEHHYIO aKKPEAUTALUIO
00pa30oBaTeNbHBIX TPOrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero
o0mero  oOpa3oBaHUs ~ OpPraHU3AlMSIMH, OCYIIECTBISIONIMMH  00pa30BaTEIbHYIO
JIeATEIbHOCTh, YTBEPXKICHHBIM NpHKa3oM MuHucTepcTBa IpocBeleHus Poccuiickon
®enepanun ot 20 mas 2020 r. Ne 254",

. OcHoBHOM 00pa3oBaTeNbHONM TMPOrPaMMBbI CPEIHETO  O0IIero oOpa3oBaHMS
MKOY «Bomunxunckas CII Ne2y, yrBep:keHHo npuka3oM ot 24.08.2023 Ne300.
o [Tonoxxenus o paboueil mporpamme y4deOHBIX MpenMeroB, KypcoB MKOY

«Bomunxunckas CIL No2y, yrBepkieHHOr0 npuka3oM 0717.05.2021 Ne 171

o VYyeOnoro mnana MKOY «Bomuuxunckas CIII Ne 2» na 2023— 2024 yuyeOHbII

roJl, yTBepKAEHHOTO TIprKa3oM oT 24.08.2023 Ne302

. ['omoBoro kanenpapHoro rpaguka padotsl MKOY «Bomunxunckas CIII Ne2y,

YTBEPKJIEHHOTO MpUKa3oM oT 24.08.2023 Ne302

Pabouas mporpamma mo yueOHOMY MpeaMeTy «XHMHUS» COCTaBlIeHa C Y4ETOM

IPUMEpPHOU IIPOrpaMMBbl 110 XUMHUH AJI1 OCHOBHOM IIKOJIBI U NMPOTrPaMMBI IO XUMUU
npeaMeTHol auHuM ydeOHukoB noa penakuueit O.C. IN'abpuensna , M.I'. Octpoymos, C.A.
CnaaxoB 10-11 xjaccel M OpUEHTHpOBaHA Ha paboTy MO Yy4eOHO-METOAMYECKOMY
KOMIUIEKTY.

Kypc xumun B cpenent mkoiie npenycMmarpuaerca OenepanibHbIM rocyAapCTBEHHbBIM
00pa3oBaTeNbHbIM CTAaHAAPTOM COCTAaBHAs YacTh MpeAMETHOM obnactu «EcTtecTBeHHO —
Hay4yHbIe TpeaMeThl». OOydaronecss MOTyT BEIOpATh AT U3YUEHUST HHTETPUPOBAHHBINA KypC
€CTECTBO3HAHMS WJIM XUMHUIO KaK Ha 0a30BOM YpOBHE, TaK M Ha YTIyOJIEHHOM ypOBHE.

PaGouas mporpamma mo XuMHH JIsi CPEIHET0 00IIero 0Opa3oBaHus Ha 6a30BOM ypOBHE
cocraBneHa u3 pacuéra 14 B Heaemnto (704 3a 1Ba roja oOydeHUs).

Y4eOHO — MeTOAUYECKOE O0ecTIeYeHUe
YMK «Xumus.11 knacc. bazoBblii ypoBeHb»

1. O.C.Tabpuensu, U. I'. Octpoymos, C. A. CnagkoB. Xumus. 11 kinacc. bazoBsiii
ypOBEHb. YUEOHUK.

2. 0O.C.Ta6puensu u ap. Xumus. 11 knace.bazoBsiit ypoBeHb. MeTouueckoe nocooue.

3. 0O.C.Tab6puensn, C.A. Cnaakos. Xumus. 11 kiacc. ba3oBsiii ypoBenb. Pabouas TeTpas.



4.

5.

O.C. I'abpuensu, U.B. Tpuryouak. Xumus. 11 kmacc. ba3osiii ypoBerb. COOpHUK 3a71a4
U YIIPaKHEHUM.
OnektpoHHas Gopma yueOHUKA.

HeasaMu n3yyeHuss XuMud Ha 6230BOM YPOBHE CpeIHETO (TIOTHOTr0) 00IIero oopa3oBaHus

SABJIAKOTCA:

1.

[ToHuMaHKe 3HAUUMOCTH XUMHUYECKHUX 3HAHUM JIJIS1 KaXKJOr0 YJe€Ha COLIMYMa; YMEHHUE
OLICHUBATh pa3IMuHbIe (DAKTHI U SIBICHUSA, CBA3aHHbBIE C XUMUUYECKUMH 00BEKTaMU U
IIPOLIECCaMH, Ha OCHOBE OOBEKTUBHBIX KPUTEPUEB U OINPEIEIEHHON CHCTEMBbI
HeHHocTel,hopMyIupoBaTh U 000CHOBBIBATH COOCTBEHHOE MHEHHUE;

[TonuMaHue po XMMUU B COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MUPA U
HCIIOJIb30BaHNE XUMUYECKUX 3HAHUM sl 00bCHEHUS 00BEKTOB U MPOIIECCOB
OKPY’KaroIllel JeHCTBUTEIbHOCTH — IIPUPOJIHON U COLIMATIBHOM, KYJIBTYPHO,
TEXHUYECKOH CPEJIbl;

DopMHUPOBAHUE Yy CTAPLIEKIACCHUKOB IPHU U3yYEHUH XUMUU OIbITA TO3HAHUS U
CaMOIIO3HaHUs C TIOMOIIIBIO KJIFOUEBBIX HABBIKOB, KOTOPbIE UMEIOT YHUBEPCAIBLHOE
3HAYCHHE /IS PA3JIMYHBIX BUJIOB JIEITEIBHOCTH, - TOUCKA, aHATH3a U 00pabOTKU
UH(OPMAaIINHU, U3TOTOBJICHHE HH(POPMAIIMOHHOTO MPOIYKTA M €r0 MPe3eHTaIHH,
IPUHSTUS PEIIEHNH, KOMMYHUKAaTUBHBIX HAaBbIKOB, 0€3011aCHOI0 00palleHus ¢
BElIECTBAMU U MaTeprajiaMH B IOBCEAHEBHON KHU3HU U MPOPECCUOHAIBHON
JIeATEIbHOCTH.



Conep:xanue kypca. 11 kaacc.
CTtpoeHue BelecTB

OcHoBHbBIE CBeJIeHUsI 0 cTPpoeHuH aToma. CTpoeHue aToma: SApO U AIEKTPOHHASI 000I0UKa.
N3oTonbl. XUMHUYECKUH 3JIEMEHT. YPOBHM CTPOCHUS BEIIECTBA.

Hepnozmqecmm CHCTEeMAa XUMHUYCCKHUX 3JICMECHTOB U YYCHHE O CTPOCHUHU aTOMA.
DuzndecKuii CMBICIT HOMCEPOB: 3JIEMCHTA, II€pHUOoAa, I'PyIIIbl. Banenrtnsie OJICKTPOHEIL.
:‘)J'ICKTpOHHaSI KOH(l)I/IpraI_[I/IH aTOMOB. 3aKOHOMepHOCTI/I W3MCHEHHS CBOMCTB 3JIEMCHTOB B
nepuoaax u rpymnimax. BJ'ICKTpOHHBIe CeMeMCTBa XMMHYECKHX 3JIEMEHTOB. (DI/IJ'IOCO(bCKI/Ie OCHOBBI
06H_IHOCTI/I HepnonnquKoro 3aKOHA U TCOPHU XUMUUYECCKOIro CTPOCHUAA. Hpe,I[HOCBIJ'IKI/I
OTKPbITHUA HepI/IOI[I/I‘IeCKOFO 3aKOHAa U TCOPHUU XUMHUYECKOT'O CTPOCHUS. Ponp mruHOCTH B
HCTOPUH XUMHU. Pons IMPAKTUKH B CTAHOBJICHUU U Pa3BUTHU XHUMHYCCKOH TCOpHU.

HNonnas xuMHu4YecKkas CBsA3b U HOHHbIE KPUCTAJVINIECCKUE peIHéTK]/I. Karuons! kak IMPOAYKT
BOCCTAHOBJICHHS aTOMOB METaJI0B. AHUOHBI KaK IMPOAYKT OKHCJIICHUA aTOMOB HCMCTAJIJIOB.
HMonnas xuMudeckas CBsi3b 1 HOHHAs KpUCTAJUINYCCKAA peméTKa. Honbl IMPOCTLIC U CIIO0KHBIC.

KoBajienTHast XuMHYeCKasl CBA3b. ATOMHBIE U MOJIEKYJIAPHBIE KPUCTAJININYECKUE PEILIETKHU.
KoBasneHTHas HenosipHas U NMOJIIpHasi CBS3U. DJIEKTPOOTPULATENIBHOCTh. KpaTHOCTD
KOB&JIEHTHOH cBsI3M. OOMEHHBIN U IOHOPHO-aKLIENTOPHbIM MEXaHU3Mbl 00pa30BaHUs
KOBAJICHTHBIX CBA3€H. [10IAPHOCTE CBA3U U MOJIIPHOCTH MOJIEKYJIBI. MOJIEKYISpHBIE U ATOMHBIE
KPUCTAJUIMYECKUE PELIETKU.

Merajuinyeckas cBsi3b. MeTajulM4ecKue KpUCTAUIMUECKUe pelETKA. MeTraumaeckas
XUMHNYECKaA CBA3b. HOH-aTOMBI U 3J'I€KTpOHHBII71 ra3. ®u3ndecKre CBOMCTBA METAJJIOB B UX
IIPUMEHEHNE Ha OCHOBE 3TUX CBOMCTB. CIuIaBbl YEPHBIE U LIBETHBIE.

Bopopoanas xumnyeckasi cBsi3b. BogopoaHas XuMu4eckas CBA3b: MEKMOJICKYJIApHAs U
BHYTPUMOJIEKYJIsIpHAs. 3HaYE€HUE BOJOPOIHOM CBSI3U B IMIPUPOJIE U )KU3HU YEJIOBEKA.

IHonumepsl. [Tonumepsl, UX MOTY4YEHUE: PEAKLIUN TOJIMMEPHU3ALMN U TTOJIMKOHICHCALINH.
IInactmaccel. BonokHa. Heopranuyeckue noammepst

JucnepcHble cucTeMbl. J(ucnepcHble CUCTEMBI: TucnepcHast (aza u 1ucrepcuoHHast cpefa.
Knaccugukarus 1ucnepcHbIX CUCTEM 10 arperaTHOMY COCTOSIHUIO U 110 pa3Mepy 4acTull ¢a3bl.
['pyboaucriepcHble CUCTEMBL: SMYJIbCUHU, CYCIIEH3UH, a3P030J1. TOHKOIUCTIEPCHBIE CUCTEMBI:
30711 U renu. CHHepe3uc U KoaryJisiusl.

Hemonctpanuu. Paznuunsie popmsl [lepuoanueckoit cucrembl XxuMuyeckux anementon . U.
MenneneeBa. Mojienb KpUCTaUIMUECKON PEMIETKH XJIopuaa HaTpus. OOpa3iisl MUHEPATIOB C
MOHHOM KPUCTAJUIMYECKON pEmIETKON: KabIUTa, FajInTa, MOAEIN KPUCTAIUTMYECKUX PEHIETOK
«CyXOoro JibJiay (W noja), aamasa, rpadura (mim kBapia). Mojaenb MoIsIpHOTo 00bEMa Tasa.
OO6pa3ibl pa3InYHBIX TUCIEPCHBIX CUCTEM: SMYJIbCUMN, CYCIIEH3U, adp030JieH, reiei u 3051ei.
Koarymsauus. Cunepesuc.

JlaGopaTopHble onbITH. MoIenHpOBaHUE METAIUTMYECKONH KPUCTAIITMUYECKON PEIIETKH.
Henarypanus 6enka. [Tonyuenue smynbcun pacTuTeabHOro Macia. Iloiaydenue cycrnensuu
«U3BECTKOBOTO MOJIOKay. [loyueHune KoIIouJHoro pacTBOpa KypHHOTo Oelika U UCCIeJ0BaHne
€ro CBOMCTB C MOMOIIBIO JJa3€pPHOM YKa3KH.



XuMHUyecKHue peakunu

Knaccupukamusi XuMuyecKux peakuuii. Peakiun 6e3 n3MeHEHHUs COCTaBa BEIIECTB:
aJuIoTponu3anuu u nzoMmepusanuu. [Ipuauaer amtorponun. Knaccudukamnus peakiuii mo 4uciy
1 COCTAaBYy PEareHTOB M MPOAYKTOB H IO TeIIoBoMY 3¢ dekTy. TepMoXuMHIecKue ypaBHEHHS
peaKuui.

CkopocTh XuMu4yecKkux peakuuid. CKopocTb XUMHUYECKOH peakiiu U GaKTopsl e€
3aBUCHMOCTH: IIPUPOJIA PEATUPYIOLINX BEIECTB, ILIOIIAAb UX COIIPUKOCHOBEHMUS, TEMIIEPATYPA,
KOHIIGHTpalus 1 Hann4ue Katanuzaropa. Karanmms. ®epmentsl. Uaruburopsr. XumMudyeckoe
pPaBHOBECHE U CIIOCOOBI €r0 CMEILEHHUS.

OoOpaTtumbie peaknuu. XuMHUYecKOe PABHOBeCHET H CIIOCOOBI ero cMemeHus.Oomas
XapaKTepUCTHKA PEeaKIMK CHHTE3a aMMHaKa M YCIOBUS CMEIICHUS PaBHOBECHS
IIPOM3BOJICTBEHHOIO IIPOLIEcca BIPABO.

I'mapoaus. 'uaponns HeoOpaTumblii 1 0OpaTtuMslid. Tpu citydas ruaponusa coneil. Poiab
rUiponn3a B oOMeHe BemiecTB. Ponb rusiponusa B 3HEpreTHueckoM oOMeHe.

OxHcIuTeIbHO-BOCCTAHOBUTE/IbHBIE peakuu. CteneHpb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENb. OKHUCIEHUE U BOCCTAHOBIIEHUE. DJIEKTPOHHBIH OanaHc.

3J1€KTp0JIH3 paciiiaBoOB U pacTBOpPOB. HpaKanecxoe NMPUMEHEHHE IJIEKTPOJIN3a.
I'anpBaHomnactuka. I'anbBaHOCTErHA. Pa(i)I/IHI/IpOBaHI/IC.

JemoHcTpanuu. JK30- U Y3HAOTEPMUYECKUE peakluu. TemnoBsie sBIECHUS MPU PACTBOPEHUU
CEPHOI KUCJIOTHI U aMMHUAYHOM CETUTPBI. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT MPUPOJIbI
BEIIECTB Ha MPUMEPE B3aUMOACHCTBUS PACTBOPOB Pa3IMYHbBIX KUCIOT OJIMHAKOBOM
KOHIEHTPAIIUU C OJMHAKOBBIMHU KyCOYKaMU (TPaHyJIaMH) IMHKA U OJIMHAKOBBIX KYCOYKOB
pa3HbIX METAIJIOB (MarHus, IMHKA, jKelie3a) C paCTBOPOM COJITHOM KUCIOTHL. B3anmoseiicTBue
pPacTBOPOB CEPHON KHCIOTHI C pacTBOPaMH THOCYIb(haTa HATPUS PA3NUYHON KOHIICHTPAIIUU U
Temmneparypbl. Mojens Kumsmiero cios. Pasnoxenue nepokcua BoI0poa ¢ TOMOIIBIO
HEOPraHMYECKUX KaTallM3aToOpoB (CoJeil xKenes3a, NoAu 1A Kaaus) U IPUPOTHBIX OOBEKTOB,
coJleprKalIux Karana3zy (Ceipoe Msico, kaprodens). [Ipocreiine
OKHUCJIUTEILHOBOCCTAHOBUTEIbHBIC PEAKIINH: B3aUMOJICHCTBUE IIMHKA C COJISTHON KUCIOTOU U
xkenesa ¢ cynbdarom meau(Il). Mogens snexrponuzépa. Moenb 3JeKTpOoTM3HON BaHHBI 1151
MOJTyYEHUS ATFOMHUHHSI.

Jlaboparopusle onbIThl. [IpoBeneHue peakuuii, nAyIKX 10 KOHIA, 110 npaBuiy beprome.
PaznoxxeHne nepokcuia BOJOpOa ¢ IOMOIIbIO IHOKCH1a Maprania. CMelleHne paBHOBECHUS B
cucreme Fe3+ + 3CNS— < Fe(CNS)3. HcnbiTanre HHAUKaTOpPaMU CPEbl paCTBOPOB COJIEN
pa3InYHbIX THNOB. B3aumoaelictBue pactBopa cyibdara menu(ll) ¢ sxene3om u ruipokcuioMm
HATPHSL.

IIpakTuyeckas padora. Penienne skcriepiMEeHTAIbHBIX 33a4 110 TeMe «XUMuYecKas
peakuus».

BemecTBa 1 ux cBOiiCTBA

Meramabl. O6mue ¢pusnueckue cBoiicTBa MetamnoB. Kimaccudukanus MeTamioB B TEXHUKE U
xumun. O0MIMe XMMHUYECKHUE CBOMCTBA METAINIOB. Y CIIOBHS B3aUMO/ICHCTBUS METAIIJIOB C
pacTBOpaMH KHUCIIOT U cojiel. MetamnoTepmus.



Hemeranabl. biaropoansie rasel. Hemeransl kak okuciurenn. Hemeramisl kak
BOCCTAaHOBUTENH. Psiji anekTpooTpuiiareabHOCTH. IHEpTHBIE Wit OJ1aropoIHbIE Ta3hbl.

KuciioTbl Heopranmyeckue u opranudeckue. KucioTsl ¢ TOUKH 3peHUS
ATOMHOMOJICKYJIAPHOI'O YUCHUS. Kucaotsl ¢ Toukn 3pCHUA TCOPUU SHGKTpOHI/ITH‘IeCKOﬁ
nuccoranui. Kuciorel ¢ TOYKH 3peHus IPOTOHHOM Teopru. OOIIHue XMMHUYECKHE CBONCTBA
kucnot. Knaccudukamus Kucior.

OcHoBaHus HeopraHnyeckue u oprannyeckne. OCHOBaHUS C TOUKU 3PEHHSI ATOMHO-
MOJIEKYJISIpHOTO ydeHusl. OCHOBaHUS C TOUKH 3PEHUS TEOPUU DIEKTPOIUTHUECKOM
nuccoranuu. OCHOBaHUS ¢ TOUKH 3pEHUSI TPOTOHHOM Teopuu. O0I1IMe XUMUYECKHUE CBOMCTBA
ocHoBaHui. Knaccudukaiuys ocHOBaHUH.

AMdoTepHbIe cOeINHEHNs HeOPraHnyeckue U opranudeckne. AMGoTepHbIe OKCUIBI U
ruapokcuabl. [lonydyenue u cBoiicTBa aM(pOTEpHBIX HEOPTaHUUECKUX COSAMHEHUN.
AMUHOKHCIOTH — aM(oTepHbIe OpraHu4eckre coeuHenus. [lenTuapl u nenTuaHas CBA3b.

Couu. Knaccugukanus coseit. XKéctkocTs BoJbI U cr1ocoObl €€ ycTpanenus. [lepexon
kapOoHara B ruipokapooHat u oopaTHo. OOIIMe XUMUIECKHUE CBOMCTBA COJICH.

Hemonctpanuu. Komnekuus meraiumo. Koiutekuusa HemeraminoB. Bzaumoeiictue
KOHIICHTPUPOBAaHHOM a30THOM KMCJIOTHI C MeIbI0. Benpllika TEpMUTHOM cMecu. Benblinka
4EpHOro Nopoxa. BeITeCHEHNE raJIOr€HOB U3 UX PaCTBOPOB IPYTHMHM FaJIOT€HAMH.
B3anmoseiicTBue napoB KOHIEHTPUPOBAHHBIX PACTBOPOB COJISIHOM KMCIOTHI M aMMHUAKa («IbIM
6e3 orus»). [lonydyenue aMmuaka v u3yueHue ero cBoucTB. [lomyuenue amgporepHoro
TUAPOKCHUIA U U3yYEHHUE ero CBOMCTB. [lomydyenue :KECTKON BOABI U YCTPAHEHHE €€ KECTKOCTH.

Jlaboparopusbie onbIThl. [lonydueHre HepacTBOPUMOro THIPOKCH/IA U €r0 B3aUMOJICHCTBUE C
Kucnotoi. MccnenoBanne KOHIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM M YKCYCHOW KHUCITOT
KareJbHBIM METOOM INPHU UX pa30aBiieHNH BOJI0M. PaznuyHbie ciyyan B3auMoOICHCTBUS
PacTBOPOB COJIEH AJTFOMUHHUS CO IIENIOYBIO. Y CTPAHEHUE )KECTKOCTU BOJIBI.

IIpakTuyeckas padora. PelieHue skciepuMeHTANbHBIX 3a7a4 1o Teme «BemecTBa u nx
CBOMCTBAY.

XuMus U COBpeMeHHOe 0011eCTBO

XuMu4yeckasi TEXHOJIOTHsl. HpOI/I3BO}ICTBO aMMMaKa M MeTaHoJ1a. XUMHYeCKasl TEXHOJIOTHSI.
XuMu4deckue MPONHECCHhI, JCKAIHUEC B OCHOBE IIPOU3BOACTBA aMMHUaKa U METAaHOJIA.
XapaKTepI/ICTI/IKa 9TUX MPOUECCCOB. O6H_II/IG HAaYYHBIC IPUHIUIIBI XUMHUYCCKOTO ITPOU3BOACTBA.

XuMHYeCKasi TPAMOTHOCTh KaK KOMIIOHEHT 00111eil Ky/IbTypbl Ye10BeKka. MapkupoBka
YIIaKOBOYHBIX MAaTE€PUAJIOB, JIEKTPOHUKH U OBITOBON TEXHUKH, SKOJIOTHYHOTO TOBapa,
MPOJYKTOB MUTAHUS, STUKETOK IO YXO1Yy 3a OJEXK/I0H.

JeMoHcTpanuu. Mojenb TPOMBIIIJIEHHOW YCTAHOBKHU MOJYYEHUSI CEPHOM KUCIOTHL. MoJienb
KOJIOHHBI CHHTE3a aMMHaka. BuieodparMeHTsI 1 caaiiibl O CTETIEHH SKOJIOTHUYECKOW YUCTOTHI
TOBapa.

.Ha60paTOpHLIC OIIBITHI. I/I3y‘lCHI/Ie MapKUPOBOK Pa3JIMYHbIX BUJAOB IMTPOMBIIIJICHHBIX U
MMPOAOBOJILCTBEHHBIX TOBAPOB.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPEIMETA



B pesynbrare uzyuenus npeamera ydamuecs 10 kimacca J0IKHBI:

3HATH/IIOHUMAThH

YMmeThb

A.

NPUYHHBI MHOTOOOpa3usl YIIEpOIHBIX COSAUHEHUH (M30MEPHIO); BUIBI CBSI3CH
(opMHapHYIO, TBOWHYIO, TPOHHYIO); BayKHEHITNE (PYHKIIMOHAIBHBIE TPYIIIIBI
OpPraHUYECKUX BEIECTB, HOMEHKJIATYPY OCHOBHBIX IIPEICTABUTEINICH IPYIIIT
OpPraHUYECKUX BEILIECTB; —

CTPOEHHE, CBOMCTBA U NIPAKTUYECKOE 3HAYECHUE METaHa, STUJICHA, alleTUIICHA,
OJIHOATOMHBIX U MHOT'OaTOMHBIX CIIUPTOB, YKCYCHOT'O aJIbJACTH/Ia U YKCYCHOW KUCIIOTHI;
HOHATHE 00 aNbJernaax, CI0XKHbBIX APHUpax, )KUPax, aIMUHOKHUCIIOTaX, OelKax u
YIIIEBOAAX; PEaKIUAX ATepHPHUKALINH, TOJIUMEPU3ALUHN U TTOJTMKOH/ICHCAIIH.

Pa3bACHATH HA ITPUMCPAX IIPUYNHBI MHOFOO6pa3I/II/I OpraHu4YCCKuX BCUICCTB,
MAaTCpPHUAJIbHOC €AMHCTBO U B3AUMOCBA3b OPraHNMYCCKUX BCHICCTB, IPUYHNHHO-
CJICACTBCHHYIO 3aBUCUMOCTb MCIXKAY COCTAaBOM, CTPOCHHUEM, CBOMCTBaMH U
MMPAKTUYICCKUM HCIIOJIb30BAHHUEM BCIUICCTB; —

COCTaBJIATh YPABHCHHU A XUMHUYCCKUX peaKHHﬁ, MMOATBCPIKAAOIINX CBOMCTBa HU3YYCHHBIX
OpTraHU4YC€CKUX BCIICCTB, UX TCHCTUUCCKYIO CBA3b; —

BBIIOJIHATE 0003HAYEHHBIE B IMporpaMme SKCIICPUMECHTBI U paCliIO3HABATh Ba)KHEHIIIHE
OpTraHU4YC€CKUC BCIICCTBA.

Hcmons3oBaTh HpI/I06peTéHHLIC 3HAaHUA 1 YMCHUSA B HpaKTH‘{GCKOﬁ JACATCIIbHOCTH U

MMOBCEIHEBHOM KU3HU. B PE3YIbTATC U3YUCHUA IPCAMETA yUallIUCCA 11 xnacca JOJIDKHBI:

3HATH/MMOHUMATH

yMeTh

BAKHENIIME XMMUYECKUE ITOHATHUS: BELIECTBO, XUMUUECKUN DJIEMEHT, aTOM, MOJIEKYJIa,
aTOMHAsi M MOJIEKYJISIpHAs Macca, MOH, aJUIOTPOIUS, U30TOIbI, XUMUYECKAsI CBSI3b,
ANEKTPOOTPULATEIBHOCTD, BAJIECHTHOCTD, CTENIEHb OKUCJIEHUS, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIN 00BEM, BEIIECTBA MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO CTPOCHHUSI, PACTBOPHI,
---3JIEKTPOJIUT U HEDJIEKTPOJIUT, DJIEKTPOJIUTUUECKAS TUCCOLMALUS, OKUCITUTEND U
BOCCTaHOBUTEJb, OKUCIICHHE BOCCTAHOBIICHHE, TEIUIOBOM 3(PPEeKT peakinu, CKOPOCTh
XAMHMYECKON PEaKUUH, KaTalu3, XUMHUYECKOE PAaBHOBECUE;

OCHOBHBI€ 3aKOHBI XUMHH: COXPAHEHUSI MACChI BEIIECTB, IOCTOSHCTBA COCTABA,
MEPUOJNYECKUI 3aKOH;

OCHOBHBIE TEOPUU XUMHUU: XUMHUUYECKOMN CBSI3U JIEKTPOJIUTHUECKON JUCCOLUALINY;
BOKHEHNIIME BEIIECTBA U MAaTEPHUAJIbl: OCHOBHBIE METAJUIbI U CIUIABBI, CEpHAsi, COJIsTHAS,
a30THas, KUCJIOTHI, MET0YH, aMMHUaK, MUHEpaIbHBIE YI0OPEHUS;

Ha3bIBATh U3YYCHHLIC BCUICCTBA 11O ((TpHBHaHBHOﬁ)) nin MCX(HYHapOHHOﬁ
HOMCHKIJIATYpEC,

OTpenesiTh:

BaJICHTHOCTBH M CTCIICHb OKUCJIICHUSA XUMHUYCCKHUX DJICMCHTOB, THUII XUMHYECKOU CBSI3H B
COCIMHCHUAX, 3apsa]] MOHA, XapaKTEP CPEAbl B BOJHBIX paCTBOPax HECOPTaHNUICCKUX
COCOUMHCHUAX, OKHUCIINTEIIb U BOCCTAHOBUTCIIb, —



XapaKTepHu30BaTh:

3JIEMEHTBI MAJIBIX TIEPUOOB 10 UX noJioxkeHuto B [ICX3;
001111e XMMHUYECKHE CBOMCTBA METAJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCIMHEHUN;

O0LACHATD:

3aBHCHUMOCTH CBOWMCTB BEILIECTB OT UX COCTaBa U CTPOCHHUS;

MIPUPOY XUMUUYECKON CBSI3U (MOHHOW, KOBAJICHTHOM, METAJTTUYCCKOH),

3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUH U MTOJIOKEHNS XMMHUYECKOIO0 PaBHOBECUS
OT Pa3JIUYHBIX (PaKTOPOB;

BBITMOJIHATH XUMUYECKHUI SKCIIEPUMEHT 10 PACIIO3HABAHUIO BAKHEHIIINX HEOPraHUYECKHX
BELIECTB;

MPOBOAMUTH CAMOCTOSITENIbHBIN MOMCK XMMHUYECKON NH(POPMAIIUHU C UCIIOJIb30BAHUEM
pa3IMYHbIX UCTOYHUKOB; UCIOIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMECHHUSI B
MPAKTUYECKOHN JAEITeIbHOCTH U MOBCEAHEBHOW KU3HU JIJIS:

OOBSICHEHUSI XUMUYECKUX SIBJICHUH, MPOUCXOSAIIUX B IPUPOJIE, OBITY, HA IPOU3BOJICTBE;
9KOJIOTHYECKH IPaMOTHOT'O MOBE/ICHHUS B 0.C.; — OIICHKHU BIUSHUS XUMHUYECKOTO
3arpsi3HEHUs 0.C. Ha OPraHU3M YeJIOBEKa U JIPYrue KUBbIE OPraHU3Mbl;

0e30MmacHOro 00paleHus C TOPIOYUMH M TOKCUYHBIMH BEIIECTBAMU, JIAOOPATOPHBIM
o0opynoBaHueM;

IIPUTOTOBJICHHE PACTBOPOB 33/1aHHOM KOHIIEHTPAIMH B OBITY U Ha IPOU3BOJICTBE.

.]II/I‘IHOCTHI)IC, METANIPEAMETHBIC U IPEAMETHLIC PE3YJbTAaThl OCBOCHHUS KypcCa

,Z[CSITGJIBHOCTB YUYUTCIIA B O6y‘-IeHI/II/I XUMHU B cpeﬂHeﬁ MIKOJIC JOJIXKHa OBITh HalrpaBJICHA Ha
JOCTHXXCHHC O6y‘IaIOH_[I/IMI/IC$I CJICaAYIOMX JUIHOCTHBIX PE3yJ/IbTAaTOB:

1.

B IICHHOCTHO-OPUEHTALMOHHOM c(hepe — OCO3HAHUE POCCUICKON IpakJaHCKOM
UJCHTUYHOCTH, MIATPUOTHU3MA, YyBCTBA FOPAOCTH 38 POCCUMCKYIO XUMHUYECKYIO HAyKY;

B TPYJI0BOM cpepe — roTOBHOCTh K OCO3HAHHOMY BHIOOpY AaiibHEHIIeH
00pa3oBaTeNIbHON TPAEKTOPUU WIIH TPYIOBOI NEATEIbHOCTH;

B [I03HABATEJIbHOW (KOTHUTHBHOM, HHTEIIEKTYalbHOM) cepe — yMeHHEe yIpaBIIsiTh
CBOEH MO3HABATENIbHOM JIEITEIbHOCThIO, TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO, B
TOM 4HcJIe caMO0Opa30BaHNUIO, HA POTSKEHUH BCell )KU3HU; CO3HATENbHOE OTHOUICHHE K
HENpepbIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCHEIIHOM MpodecCHOHaTbHON U
0O0I1eCTBEHHOH 1€ TETbHOCTH;

B cpepe cOepexeHns 310pOBbs — MPUHATHE U peaiu3alus LIEHHOCTEH 310pOBOro U
Oe3omacHoOro o0pasa KU3HH, HENPUSITHE BPEIHbBIX MPUBBIYEK (KypeHUsi, yoTpeOyieHus
QJIKOTOJIsl ¥ HAPKOTUKOB) Ha OCHOBE 3HAHUN O TOKCUYECKOM M HAPKOTUYECKOM JEHCTBUHI
BELIECTB;

MeTal'lpe)lMeTHbIMl/I pe3yiibTaTaM OCBOCHUS BBIITYCKHUKAMU CpCIlHCfI IIKOJIBI KypCa

XUMHU SIBJISIFOTCS: UCTIOJIb30BAHNE YMCHHI U HABBIKOB Pa3IMYHBIX BUJIOB MO3HABATEILHOM
NEeSITeIbHOCTH, IPUMEHEHNE OCHOBHBIX METOJIOB IMO3HAHUS (CHCTEMHOUH(OPMAIIMOHHBIH
aHau3, HaOJIf0IcHNEe, H3MEPEHHE, TIPOBEICHHIE )



TemaTnueckuii mjian

11 xaace

1 CtpoeHue BenecTB 9 - -

2 XUMHYECKUE PEAKIIUU 12 1 1

JlesTeNbHOCTh YUUTENA B PAMKaX IIPOrpPaMMbl BOCIIUTAHUS.

-ACIIOJIb30BAHUE BOCIUTATENBHBIX BO3MOXKHOCTEW COAEp)KaHUS y4YEOHBIX MPEIMETOB JUIS
dopMupoBaHUs y OOy4aroIIMXCS POCCUHCKUX TPaJAULMOHHBIX JYXOBHO-HPaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX ILIEHHOCTEH, POCCUHCKOTO HMCTOPUYECKOTO CO3HAHMS Ha OCHOBE
UCTOPUYECKOTO IPOCBEIIEHUS; MOAOOpP COOTBETCTBYIOLIETO COJAEPKAHUSA YPOKOB, 3aJaHMM,
BCIIOMOTaTeJIbHBIX MAaTepUANIOB, IPOOIEMHBIX CUTyalluil ISl 00CYXKICHU;

- IpUBJIEYEHUE BHUMaHMs OOY4YaIOUIMXCS K LIEHHOCTHOMY acleKTy H3y4aeMbIX Ha YypOKax
IPEAMETOB, SBJICHUA W COOBITHMH, MHULMUPOBAHWE OOCYKICHHH, BBICKA3bIBAHUN CBOETO
MHEHHUs, BBIPAOOTKU CBOErO JIMYHOCTHOI'O OTHOIIEHHS K U3y4aeMbIM COOBITUSIM, SIBICHUSM,
Iunam;

- IpUMEHEHHE MHTEPAaKTUBHBIX (opM yueOHOH pabOTBl —  HHTEJUIEKTyalbHBbIX,
CTUMYJIMPYIOLUX IO3HABATE€IbHYI0 MOTHBALIMIO, UTPOBBIX METOJMK, IUCKYCCHUM, JAOLIUX
BO3MO)KHOCTb IPUOOPECTH ONBIT BEIEHUS KOHCTPYKTHBHOIO JMAJOra; rpymnrnoBoi paboTsl,
KOTOpasi YYUT CTPOUTh OTHOLIEHMS] U JIEHCTBOBAThH B KOMAHJE, CIOCOOCTBYET Pa3BUTHUIO
KPUTHYECKOTO MBIIICHUS;

- moOyx/aeHue OoOydJaroummMxcs COONIOJaTh HOPMBI TIOBEACHUS, NpaBWiIa OOLICHHS CO
CBEpCTHUKAaMHM M  I€JaroraMu, COOTBETCTBYIOLME  yKJIagy  o0iieoOpa3oBaTeabHOR
OpraHu3aliy, YCTAHOBJICHHUE U MOJACPIKKY T00pOKeIaTebHOU aTMOC(epHI;

- OpraHu3alMi0 HAacTaBHUYECTBA MOTHBHUPOBAHHBIX M 3PYIUPOBAHHBIX OOyYaroIUMXCs Hal
HEYCIEBAIOUIMMH OJHOKJIACCHUKaMHM, B TOM 4YHClIE€ C OCOObIMU 00pa30BaTelbHBIMU
HOTPeOHOCTAMH, AAIOLIEr0 OO0YyYalOUIMMCS COLMAIbHO 3HAYUMBIH ONBIT COTPYAHUYECTBA U
B3aNMMHOM ITOMOIIIH;

3 | Bemectra u ux cBoiictsa | 9 | 1 | 1

JlesATenbHOCTh yUnTENS B paMKax IpOrpaMMbl BOCITUTAHUS.

-HCTIOJIb30BAHNE BOCIUTATEIIBHBIX BO3MOXHOCTEH COMEp)KaHUs YYEOHBIX MPEIAMETOB s
dbopmupoBanuss y 0OydyarOUUXCS POCCHUCKUX TPATUIIMOHHBIX yXOBHO-HPABCTBEHHBIX H
COITMOKYJIBTYPHBIX ~ IIEHHOCTEM, POCCHICKOTO HCTOPUYECKOTO CO3HaHUSI Ha OCHOBE
HMCTOPUYECKOTO MPOCBEIICHUS; MOAOOpP COOTBETCTBYIOIIETO CONEP’KaHUs YPOKOB, 3aJlaHUM,
BCIIOMOTATEIbHBIX MaTePHUAJIOB, TPOOIEMHBIX CUTYAIIUN JIsl OOCYKIECHUH;

- TpUBIICYCHHE BHUMAaHMs OOYYAIONIMXCS K IIEHHOCTHOMY acHeKTy H3y4aeMbIX Ha ypOKax
IPEIMETOB, SIBICHUH U COOBITHI, MHUIMMPOBAHME OOCYXKIEHUH, BBICKAa3bIBAHUN CBOETO
MHEHUS, BBIPAOOTKH CBOEr0 JTUYHOCTHOTO OTHOIIEHUS K M3y4aeMbIM COOBITUSM, SIBICHUSM,
JIAIIaM;

- TpPUMEHEHHE WHTEPaKTHBHBIX (QopM yueOHOW paboThl — HHTEIUIEKTyaJIbHBIX,
CTUMYJUPYIOIMINUX TI03HABATEIIPHYI0 MOTHBAIIMIO, UTPOBBIX METOAMK, JUCKYCCHM, JArOIIUX
BO3MOXKHOCTh MPHOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO AHMANIOTa; TPYNIOBON pabOTHI,
KOTOpasi YYUT CTPOUTH OTHOIICHHWS U JCHCTBOBaTh B KOMAaHJZE, CHOCOOCTBYET pPa3BUTHIO
KPUTUYECKOTO MBIIIJICHUS;

- moOyxaeHne oOyJaromuxcsi CcoOMoAaTh HOPMBI TIOBEACHUS, TIpaBWiia OOIIECHUS CO
CBEPCTHHUKAMHM W  TEAaroraMd, COOTBETCTBYIOIIHME VYKJIaay  o0IIeoOpa3oBarenbHOMI
OpraHu3aIiH, YCTAHOBJICHUE U TIOICPIKKY JTOOpOKEIaTeIbHON aTMOC]epshl;

- OpraHu3alio0 HAaCTaBHUYECTBA MOTUBHPOBAHHBIX M dPYAUPOBAHHBIX OOYYAIOIINUXCS HAJ
HEYCIIEBAIONTUMHU OJTHOKIIACCHUKAMH, B TOM YHCJIe ¢ 0COOBIMU 00pa3oBaTeIbHBIMHU
MOTPEOHOCTSAMH, NAIOIIEr0 OOYJAIOIIUMCS COLIMATBLHO 3HAYMMBIN OIBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

4 | Xumus u copemennoe | 4 | - | -




| obmectBO | | |

JlesTenbHOCTh YUUTENS B PaMKaX IPOrpaMMbl BOCIIUTaHUS.

-UCIIOJIb30BAHUE BOCIIUTATENbHBIX BO3MOXKHOCTEH COAEp)KaHUS Y4YEOHBIX HPEIMETOB JUIS
dopmMupoBaHUs y OOy4YalOMIMXCS POCCUHUCKUX TPAJAWIMOHHBIX JTYXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX LICHHOCTEH, POCCHUHCKOTO MCTOPHUYECKOTO CO3HAHMS Ha OCHOBE
UCTOPUYECKOTO MPOCBEIICHUS; TMOA00P COOTBETCTBYIOLIETO COACP)KAHUS YPOKOB, 3aJaHUH,
BCIIOMOTaTeJIbHbIX MAaTepUaoB, IPOOJEMHBIX CUTyalluil JUIsl 00CYXKIEHUI;

- IPUBJICYCHUE BHUMAaHHMS OOYYaIOUIMXCS K IIEHHOCTHOMY AacCHEKTy H3y4aeMbIX Ha YpPOKax
IPEAMETOB, SBICHUH M COOBITUH, MHULUUPOBAHHWE OOCYXIEHHH, BBICKa3blBAHUI CBOEroO
MHEHHS, BBIPA0OOTKH CBOETO JIMYHOCTHOTO OTHOIIEHHS K MU3y4aeMbIM COOBITHSM, SIBICHUSIM,
Iunam;

- TpUMEHEHHE HMHTEPAaKTUBHBIX (opM yueOHOW pabOTBl — HWHTEIUIEKTyalbHbIX,
CTUMYJIMPYIOIIUX IO3HABaTEIbHYI0 MOTHBALIMIO, UTPOBBIX METOIUK, IUCKYCCHH, NAIOIIUX
BO3MO)XHOCTh IPHUOOPECTH OMBIT BEICHUS KOHCTPYKTHBHOTO JAMAJOra; TPYMIOBONH paboThI,
KOTOpasl y4UT CTPOUTh OTHOILEHHS M JEeHCTBOBaTH B KOMAaHJE, CIIOCOOCTBYET pa3BUTHUIO
KPUTHYECKOTO MBIIICHUS;

- noOyx/aeHue oOydarouMxcs coONroJaTh HOPMbBI TIOBEAEHUS, IpaBWiIa OOLIEHUS CO
CBEpCTHHKAMHM ¥  [€JaroraMd, COOTBETCTBYIONIME  YKJIagy  o0meoOpa3oBaTeabHOM
OpraHu3aliy, yCTAaHOBJIEHUE U MOJIEPIKKY 100pOKeIaTeIbHOU aTMOC(ephl;

- OPraHM3alMI0 HACTAaBHUYECTBA MOTUBUPOBAHHBIX U 3PYAMPOBAHHBIX 00yUYAIOIINXCS HAl
HEYCIEBAIOLIMMH OJJHOKJIACCHUKAMH, B TOM YHUCIIE C 0COOBIMU 00pa30BaTEIbHBIMU
NOTPEOHOCTAMHU, JAIOLIEr0 00y4aroLMMCS COLIMAIbHO 3HAYMMBbIHN OIBIT COTPYIHUYECTBA U
B3aMMHOM IIOMOILY;

Peseps 1

Hroro 35 2 2




Ka.nem[apﬂo — TeMaTH4Y€eCKO€ MJIAaHUPOBaAHUE

No HanMeHnoBanwue pa3ienoB U TeM Kommu- 11
IL.II BO Jara mman | Jlata dakt
4acoB
1 1.1 OCHOBHBIE CBEJICHUS O CTPOCHUH 1
aroMma
2 1.2 [Tepuonnueckas cucrema 1
XAMHYECKHUX JICMEHTOB
.. MenneneeBa u yueHue o
CTPOCHHUH aToMa
3 1.3 CTaHOBIICHHUE U Pa3BUTHE 1
MIEPUOINYECKOT0 3aKOHA
1 TEOPUH XUMUYECKOT'O CTPOCHHUS
4 1.4 HMonHas xuMmudeckas CBSI3b U HOHHbIE | 1
KPUCTAJUTMYECKUE PEIIETKI
5 15 KoBanenTHas xuMudecKkas CBS3b. 1
ATOMHBIE ¥ MOJIEKYJISIPHbBIE
KPUCTAJUIMYECKUE PELIETKU
6 1.6 MeTtannnueckas XUMHYECKas CBA3b 1
7 1.7 Bopopoanas xumudeckas CBA3b 1
8 1.8 [Tommumepsr 1
9 1.9 JlucniepcHbIe CHCTEMBI 1
10- | 2.1- | Knaccuduxamnust XUMHYECKHX 2
11 2.2 peaKIuii
12 2.3 CKOpPOCTh XUMUYECKUX PEAKIUI 1
13 |24 OOpaTuMOCTh XMMUYECKUX peakiuid. | 1
XUMHUYECKOE PAaBHOBECHE U CIIOCOOBI
€ro CMEIICHUS
14- | 2.5- | I'moponm3 2
15 2.6
16 2.7 OKHCIUTEIIBFHO-BOCCTAHOBUTEIIBHEIC 1
peaxiuu
(OBP)
17- | 2.8- | DnekTpoau3 paciiaBoB U pacTBOPOB. | 2
18 |29 [IpakTuueckoe
MPUMEHEHHE DIIEKPOIIN3a
19 | 2.10 | Ilpaktuueckas paboraNel 1
«Pemenue 3KCriepuMEHTAIbHBIX
3a7a4 10 TEME «XUMHUYECKas
peaxIusy
20 | 2.11 | IloBropeHwue u 000OIIECHNE 1
U3Y4EeHHOTO 10 TeMe «CTpoeHue
BEIIIECTBA.
XUMUYECKasi PeaKIIHs»
21 | 2.12 | KonrponbHas padoraNel mo 1
Teme «CTpoeHHE BellecTBa.
XUMUYECKasi peakius»
22 3.1 Meramnsl 1




23

3.2

Hewmeramnel

24

3.3

Heoprannueckue u
OpPraHUYECKUE KUCIOThI

25

3.4

Heoprannueckue u
OpraHUYECKHE OCHOBAHUS

26

3.5

Heoprannueckue u
opranuveckue ampoTepHbIe
COEJIMHEHUS

27

3.6

Conu

28

3.7

[IpaxTuyeckast paboraNe2
«Pemrenne
AKCIIEPUMEHTAIBHBIX 33134
o TeMe «BerecTsa u ux
CBOMCTBa»

29

3.8

[ToBTOpEeHHE 1 0000IIEHNE
TeMbl«BelecTBa 1 ux
CBOMCTBA)

30

3.9

KonTpoabnas padorta Ne2
no teme «BemecTa u ux
CBOMCTBA»

31

4.1

XuMHYECKasi TEXHOJIOTHS.
[Ipon3BoacTBO amMMuaka u
METaHoJIa

32

4.2

XuMHU4ecKasi IpaMOTHOCTh
KaK KOMIIOHEHT 0o011ei
KYJIbTYpbI YEJIOBEKA

33-
34

4.3-
4.4

[ToBTOpenue n 06001IEeHNE
Kypca. [lonBenenne uroros
yueOHOro roja

35

[ToBTOpenue temsl «Conn»
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