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IlosicHuTeabLHAS 3aNIHCKA
Pabouast mporpaMma 1o XMMHH Ha ypOBHE OCHOBHOT'O 001IIero 00pa30BaHMs COCTaBJIEHa Ha OCHOBE IOJI0XKEHUH U TPeOOBaHUI K pe3yIbTaTaM
OCBOCHMS OCHOBHOW 00pa30BaTelIbHOM NporpaMMmBbl, pecTaBieHHbIX B denepanbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHapTe OCHOBHOI'O
o0uiero oOpa3oBaHUs, YTBEPXKAECHHOTO NpukazoM MuHucrtepcrtBa oOpasoBanust U Hayku PD Ne 287 ot 31.05.2021, ¢ yuerom IIpumephoii
IPOrpaMMbl y4eOHOT' O MpeIMeTa.

OpueHTHpOBaHA HA pealM3alHIo B IIEHTPe 00pa30BaHMs €CTECTBEHHOHAYYHOW U TEXHOJIOTHYECKON HanpaBieHHocTel «Todka pocTay, CO31aHHOTO
Ha 0Oaze MBOY «KynaHnruHckas OCHOBHas oO0IeoOpa3oBaTeiabHas IMKOJAA» C IEJbI0 Pa3BUTHSA y OOYYAIOIIMXCS €CTECTBEHHOHAYYHOM,
MaTeMaTHYeCKOH, WH(OPMAIMOHHON TPaMOTHOCTH, (POPMHUPOBAHUS KPUTUYECKOTO W KPEATUBHOTO MBIIIJICHHS, COBEPIICHCTBOBAHUS HABBIKOB
€CTECTBEHHOHAYYHOU M TEXHOJOTUYECKOW HAIIPABICHHOCTH, a TAKXKe JIJIs MPAKTUYECKON OTpabOTKH y4eOHOTo MaTepuaia o y4eOHbIM peaMeTam
«®Duzukay, «Xumus», «buomorus.

Ha 6a3e mnentpa «Touka pocra» obecriednBaeTcsi peaiu3amus oO0pa30oBaTEIbHBIX MPOrPaMM €CTECTBCHHOHAYYHOW M TEXHOJIOTMYECKON
HAIpaBJICHHOCTEH, pa3pa0OTaHHBIX B COOTBETCTBUU C TPEOOBAHUSMHU 3aKOHOJATENIbCTBA B cepe oOpa3oBaHHs U C y4ETOM PEKOMEHIAIU
®denepallbHOTO orepaTopa yueOHoro npeamera « XuMus». O0pa3oBarenbHas IporpaMmma Mo3BOJISIET HHTETPUPOBATH PEATU3YEMbIe 3/1€Ch TIOIXObI,
CTPYKTYpY H COZACpIKaHHE IMPH OpraHU3aIMyd OOY4YCeHUsS] XMMHUU B 7 Ki1accaX, BRICTPOCHHOM Ha 0ase JII000ro U3 JOCTYIHBIX yU4eOHO-METOMUECKUX
koMmiuiekcoB (YMK). Ucnonbs3oBanne 000opyaoBaHus IIEHTPA

«Touka POCTa» MO3BOJIACT CO34aTh YCIOBUAA:
¢ JJId paClIMPCHUA COACPIKAHUSA INKOJBbHOT'O XUMHUYCCKOI'O 06pa3013aH1/151;
e 715 IIOBBIIICHUS O3HABATEIbHOM aKTUBHOCTH O6yanOIJ_II/IXC$I B CCTGCTBGHHOHay‘{HOﬁ 06J'IaCTI/I;

e Ui pa3BUTHs JIMYHOCTU peOeHKa B mpoliecce 00yueHHsI XUMHUH, €ro criocoOHocTel, pOpMHUPOBAaHUS U YJOBIETBOPEHUS COLUATIBHO
3HAUYMMBIX MHTEPECOB U MOTPEOHOCTEH;

® A pa6OTBI C O,[[apéHHBIMI/I IOKOJIbBHUKAaMU, OpTraHru3allui UX pa3BUTUS B pA3JIAYHBIX o0acTsax O6pa30BaTeHLHOﬁ, TBOp‘lGCKOfI ACATCIIbHOCTH.

[Ipumensis undpoBbie 1a00pPaTOPUN HA YPOKAX XUMHH, YUaIHUECs] CMOTYT BBIIOJIHUTH MHOKECTBO JIAOOPATOPHBIX padOT U SKCIEPUMEHTOB 110
IIporpamMme OCHOBHOW HIKOJIBI.
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HopmaruBHasi 6a3a
1. ®enepanbubiii 3aK0H OT 29 .12 .2012 Ne 273-D3 (pen. ot 31 .07 .2020) «O6 ob6pazoBanuu B Poccuiickoit deneparum» (C U3M. U JI011., BCTYIIL. B
cuiy ¢ 01.09.2020)
2. INacnopt HanmoHanbHOTO NpoekTa «O0pazoBanue» (yTB. npe3unuymom Cosera npu [Ipesuaente PO no crparernueckomMy pa3BUTHIO U
HAI[MOHAJIbHBIM IIPOEKTaM, IPOTOKOJ OT 24.12.2018 Nel6).
3. N'ocynapctBennas nmporpamma Poccuiickoit @eaepannn «Pa3sButue odpazoBanus» (yrBepikaeHa nmocranoBiaeHueM I[IpasurensctBa PO o1 26.12.2017 Ne
1642 (pen. ot 22 .02 .2021) «O6 yTBepKIeHUHN rOCYAapCTBEHHOM MporpaMMbl Poccuiickoit @eneparuu «Pa3Butie 00pazoBaHus.

4. IMpodeccronanbHblii cranaapt «llemaror (megaroruveckas AsTEIBHOCTD B JIOIIKOJIBHOM, HA4aIbHOM O0IIIeM, OCHOBHOM 001IIeM, CpeHEM 001IeM
o0Opa3oBanum), (BoCruTaTelb, yuuteib)» (pea. or 16.06.2019 r.)

5. IIpodeccuonanphelii cranaapt «Ilegaror nononHurenbHOro odopazoBanus aereil u B3pocibix» (Ilpukaz MunucrepcTBa Tpy1a U cCOUMaNIbHON

3amuThl PO ot 5 mas 2018 1. Ne 298n «O06 yTBepxkaenuu npodeccuonansHoro crangapra «llegaror 1onoaHUTET,HOTO 00pa3oBaHus AeTel U
B3POCIIBIX»).

6. @enepalbHbIi rocyAapCTBEHHBIH 00pa30BaTENbHbIN CTaHIAPT OCHOBHOTO 00111er0 00pa3oBaHus (YTBEpKIAEH npukazoM MuHUCTEpCTBA 00pa30BaHUS U
Hayku P® ot 17 nexabps 2010 1. Ne 1897) (pen.21.12.2020).

7. ®enepalbHbIi rocyaapCcTBEHHBIN 00pa30BaTENbHbIN CTaHIAPT CPEeHEro olmiero oopazoBanus (YTBEpKIEH MprUkazoM MUHUCTEPCTBA

oOpaszoBanus u Hayku P® ot 17 mas 2012 r. Ne 413) (pen.11 .12 .2020). MeToauueckue peKOMEHIALUH [0 CO3/IaHUI0 U PYHKIIMOHUPOBAHUIO

JIETCKUX TEXHOMAPKOB «KBaHTOpHMyM» Ha 6a3ze 0011eo0pazoBaTeFHBIX OpraHu3aIiii (YTBEepKIeHBI pacropshkeHrneM MuHucTepcTBa npocserierns PO ot 12
sauBaps 2021 r. Ne P-4).
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IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA
YUYEBHOI'O ITIPEJIMETA «XWUMUWS1» B OCHOBHOM IIKOJIE

I/I3yquHe XMMHHU B OCHOBHOH IIIKOJIE HaIIpaBJICHO HA JOCTHIXCHUC O6y‘-IaIOH_II/IMI/ICSI JIMYHOCTHBIX, MCTAIIPECAMCTHBIX U IPCAMCTHBIX PE3YJIbTATOB OCBOCHUA
y4eOHOro npeamMeTa.

JIMYHOCTHBIE Pe3yabTaThl
JImuHOCTHBIE Pe3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsl JIOCTUTAIOTCSA B XOJ¢ OOydYeHHs] XMMUU B €JIMHCTBE y4EOHOH U
BOCIIMTATCILHOU ACATCIIBHOCTH. OpFaHI/I3aL[I/II/I B COOTBCTCTBUHU C TpaAUIITUOHHBIMU pOCCHfICKHMH COHUOKYJIbTYPHBIMHU U AYXOBHO-HPABCTBCHHBIMU
[ICHHOCTSIMU, TIPUHATHIMU B OOIIIECTBE MPaBHJIAMH M HOPMaMH TIOBEICHUS, U CIOCOOCTBYIOT IMPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMATH3AIIMN
oOyyarouuxcsi.

L HampuomuquKozo eocnumaHuA

- IEHHOCTHOI'0 OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJIEAUIO, IOHUMAHHUS 3HAYCHHUSI XUMUYECKON HAyKH B
JKU3HU COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTU BIAJETh NOCTOBEPHON HH(OpMAIHEe O MEepeqoBBIX AOCTHKEHHUSIX M OTKPBITHSIX MHPOBOU U
OTEUYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOWCTBE MHUpa U 00IIECTBA;

2. TIpasicoanckozo eocnumanus

- OPCACTABJICHUA O COLMAJIIBHBIX HOpMax M IIpaBHJIaX MCEKINYHOCTHBIX OTHOIIICHUU B KOJIUICKTUBE, I'OTOBHOCTH K pa3H006pa3H0171 COBMECTHOM
ACATCIIbHOCTU IIPHU BBLIIIOJIHCHUH y‘le6HI>IX, IMO3HABATCIIbHBIX 3a4da4, BbIIIOJHCHUM XHMHYCCKHX OJOKCIICPUMCHTOB, CO3JaHHH yqe6Hbe IIPOCKTOB,
CTPEMIJICHHA K B3AaMMOIIOHMMAHHWIO U B3aUMOIIOMOIIHN B ITPOLECCE 3TOM y‘-IC6HOfI JACATCIIBHOCTH, TOTOBHOCTHU OLICHUBATH CBOE MOBEICHUE U IMOCTYIIKH
CBOUX TOBapI/IH_Ieﬁ C IMO3UIUH HPAaBCTBCHHBIX U IIPABOBLIX HOPM C y‘léTOM OCO3HaHHuA HOCJ'ICI[CTBI/II\/’I INOCTYIIKOB;

3. l[elmocmu HAYYHO20 NO3HAHUA

- MHUPOBO33PCHYCCKUX Hpe,[[CTaBJ'ICHI/Iﬁ O BCIICCTBC U XHUMHYECKOMN peaknuu, COOTBCTCTBYIOIIUX COBPEMCHHOMY YPOBHIO PAa3BHUTHA HAYKH H
COCTaBJIAIOIINX OCHOBY IJId IMOHHUMAHUSA CYIIHOCTH HaquOﬁ KapTUHBI MHPaA, HpeI[CTaBJ'IeHI/If/'I 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3sBUTUA MMPUPOIEL,
B3aMMOCBA3AX YCIIOBCKA C HpHpOI[HOfI cpenoﬁ, 0 POJIM XUMHHU B ITO3HAHUHU 3THUX 3aKOHOMepHOCTeﬁ;

- MO3HAaBaTeIbHBIX MOTUBOB, HAMIPABJICHHBIX HA MOMyUYE€HUE HOBBIX 3HAHHM 110 XUMHUHU, HEOOXOAUMBIX ISl OOBSICHEHUS HAOII0/1aeMBIX
MPOLECCOB U SIBJICHUI;

- II03HABaTEIIbHOU U PIH(I)OpMElL[PIOHHOfI KYJBbTYPbI, B TOM YUCJIC HABBIKOB CaMOCTOSTEIbLHOMN paGOTBI C y‘-ICGHLIMI/I TCKCTaMu, cnpaBquoﬁ HHTCp&TypOﬁ,
JAOCTYITHBIMU TEXHUYCCKUMU CPEACTBAMU I/IH(l)OpMaHI/IOHHBIX TeXHOHOFHﬁ;

- UHTEpeca K 00yUYeHHUI0 M TO3HAHUIO, JIIOOO3HATEIPHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K CaMOOOpa30BaHUIO, MCCIIEAOBATEIbCKON JIESITEIBHOCTH, K
O0CO3HAaHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHS 00yUYEHHUS B TajbHEHIIIEM;
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4. @opmuposanus Kyaomypsl 300p06bs

- OCO3HAHUS [IEHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBbIO, YCTAHOBKH Ha 3/10pPOBBII 00pa3 KU3HU, OCO3HAHUS MOCIEACTBUN U
HENPUATUSA BPEIHBIX MPUBBIYEK (YMOTpEOJIEHUS aJKOToJisg, HAapKOTHKOB, KypeHUs), HEOOXOAMMOCTH COONIOJCHUS TMpaBuil O€30MacCHOCTU IMPHU
oOpallleHuU ¢ XUMUYECKMMH BEILIECTBAMU B OBITY U peabHON KU3HU;

5. Tpyooeozo éocnumanusn

- KOMMYHHKATUBHOW KOMIICTCHTHOCTH B OOIIIECTBEHHO ITOJIC3HOM, y4eOHO-HCCIIeIOBATEIbCKOM, TBOPUSCKON M JPYTUX BUIAX JEATEIBHOCTH; MHTEpeca K
MPAKTHYECKOMY H3YUICHUIO TPO(deccuil U Tpyaa pa3IngHOro POjia, B TOM YUCIIC HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUH M0 XUMHUH, 0CO3HAHHOTO BEIOOpA
WHMBUIYAIBHONH TPACKTOPUHU IPOJOJIKCHHS 00pa3oBaHUS ¢ YYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB M
NOTPEeOHOCTEH;

6. Oxonozuueckozo éocnumanus

- OKOJIOIH4Y€CKHU uenecoo6pa3Horo OTHOIICHU: K NPHUPOAC KaK UCTOUYHHUKY KU3HU Ha BGMHC, OCHOBE €€ CYHICCTBOBAHUSA, IOHNUMAaHUA IEHHOCTH 3JOPOBOI'0 U
0e3011acHOTO 06p213a JKHN3HH, OTBCTCTBCHHOI'O OTHOIICHUA K CO6CTB€HHOMy (1)I/I3I/I‘-ICCKOMy N IICUXUYCCKOMY 3J10POBbIO, OCO3HAHUA LHCHHOCTHU CO6JIIOII€HI/IH
IIpaBUI 0€e301acHOTO IOBCACHUS IIPHU pa60Te C BCHICCTBAMH, a TAKIKEC B CUTyallUIX, YIPOKAOIHNX 3J0POBbIO U JKU3HU J'II-O,Z[CfI;

- CIIOCOOHOCTH IMPUMCHATDH 3HAHUA, ITOJTYYaCMbIC IIPU U3YUCHUHN XUMHU, JJI1 PCUHICHUA 3aaa4, CBA3aHHLIX C oxpy;xa}omeﬁ HpHpOIIHOﬁ cpeaoﬁ, IIOBBIIICHU A
YpPOBHA 9KOJIOTUUYECKOM KYJbTYpPbl, OCO3HAHU r7100aJILHOTO XapaKTepa 3KOJIOTHUCCKUX HpO6J’ICM n HYTeﬁ HX pCICHUA TOCPECACTBOM MCTOJ0B XUMHUU,

- OKOJIOTHYCCKOT'O MBIIIJICHU A, YMCHUS PYKOBOJICTBOBATLCA M B HOSH&BﬁTGHBHOﬁ, KOMMyHI/IKaTI/IBHOfI )51 COIIPIB.JII:HOﬁ IIPAaKTHKE.

MeranpeaMeTHbie pe3yJibTaThl

B cocraBe MerampeIMETHBIX pe3yJibTaTOB BBIIEISAIOT 3HAUMMBbIE JUISI (DOPMHPOBAHUS MHUPOBO33PEHHS OOIIEHAyUYHbIE MOHSATHUS (3aKOH, TEOPHUS,
HPUHINI, TUIIOTE3a, (PaKT, CUCTEMA, IPOIIECC, IKCIEPUMEHT U Jp.), KOTOPbIE UCHOIb3YIOTCS B €CTECTBEHHOHAYYHBIX YU€OHBIX MpeAMeTax U MO3BOJIIOT Ha
OCHOBE 3HAaHMU W3 3THUX MNpPeAMETOB (OpPMHpPOBATH NPECTABICHHWE O IEIOCTHONM HAyYHOW KapTUHE MHUpPA, U YHHMBEpCalbHble yueOHbIE AEHCTBUS
(mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIC, PEryJIATUBHBIE), KOTOpbIE OOecrneynBaoT (POpMUPOBAHME TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHWPOBAHUIO M
OCYILECTBIICHHUIO Y4€OHOM! J€ATEIIBHOCTH.

Bbazoevimu nozuueckumu oeiicmeuimu

1. YMCHUEM HCIIOJIB30BATh HpI/IéMI)I JIOTMYCCKOI'0 MBIIIJICHUA TIPHU OCBOCHHUH 3HAHHI: PaCKpBIBATE CMBICIT XUMHUYCCKUX IMOHSTUHN (BI:II[@J'ISITI) ux
XAapPaKTCPHBIC IMPU3HAKH, YCTAHABIIMBATL B3aUMOCBA3b C APYTUMU HOHHTI/IHMI/I), HUCIIOJIBb30BAaTh ITIOHATHUA AJIA 0OBsICHEHHS OTACIBHBIX (baKTOB u SIBHGHI/Iﬁ;
BBI6I/IpaTI) OCHOBAHUA U KPUTCPUN IJIA KJ'IaCCI/I(l)I/IKaHI/II/I XHUMHUYCCKUX BC€HICCTB U XHMMHUYCCKHUX peaKuHﬁ; YCTaHaBJIMBATbh NPUYINHHO-CICACTBCHHBIC CBA3U
MCKIOY 00BeKTaMH HU3YYCHUSA; CTPOUTD JIOTUUCCKHUC PACCYIKICHUSA (I/IHIIYKTI/IBHBIC, ACAYKTUBHBIC, 11O aHaHOPI/II/I); JACJIaTh BBIBOJbBI U 3aKJIIFOUYCHH A,

2. YMECHUEM NPUMCHATH B MNPOLCCCC MO3HAHUA CUMBOJUYCCKUC (3HaKOBBIe) MOJCIIN, HUCIOJbB3YEMEBIC B XHWMMHHU, Hp@O6p330BBIBaTB IIUPOKO
MMPUMCHACMBIC B XUMUH MOJCIIbHBIC IPCACTABIICHUSA — XUMHUYECKUH 3HAK (CI/IMBOJ'I BHCMCHTa), XHUMHUYCCKas (bopMyna " YPAaBHCHUC XUMHUYECKON pcaknuu

— [IpU pCIICHUHA y‘-Ie6HO-H03HaBaTeJ'II)HI)IX 3aaa4, C y‘IéTOM 9TUX MOACIBHBIX Hpe)ICTaBJIeHI/IfI BBIABIIATD U XapaKTCPU30BATh CYIHICCTBCHHBIC IIPU3HAKA
N3y4aCMbIX 00BEKTOB — XUMHUUYECKUX BC€IICCTB U XUMHNYCCKHUX peaKLII/Iﬁ;
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bazoevimu uccieoosamenvckumu oetcmeuamu

1.

YMEHUEM HCIIOJIB30BAaTh IMOCTABJICHHBIC BOIIPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUs, 4 TAKXKC B KAYECTBE OCHOBBI JJIsA (bOpMHpOBaHI/IH
THIIOTE3EI IO IMTPOBEPKE IMPABUIIBHOCTU BBICKA3bIBAEMBIX Cy>K,Z[€HHI’I;

HpI/IO6peTeHI/Ie OIlbITa IO INJIAHUPOBAHUIO, OPraHU3alMi W MPOBCACHHUIO YUCHHUYCCKUX ISKCIICPUMCHTOB: YMCHUC Ha6JHOI[aTB 3a X0 JOM
poIecca, CaMOCTOSATEIbHO IPOrHO3UPOBATH €T0 Pe3yibTat, GopMyIHpPOBaTh 000OLIECHHS U BBIBOABI 110 pE3yJIbTaTaM MPOBEIEHHOTO OMBITA,
WCCJICTIOBAHMS, COCTABIIATH OTUET O MPOJICIIaHHOM paboTe;

Pabomoii c ungpopmayuen

1.

YMCHUECM BBI6I/IpaTB, AHAJIN3UPOBATb U HHTCPIIPETUPOBATL UH Q)OpMaI_II/IIO Pa3IMYHbIX BUAOB U (I)OpM MMPpEACTaBJICHUS, ITIOTTYYACMYHO U3
Pa3HbIX UCTOYHUKOB (Haquo-nor[mepHa;I JIATEpATypa XUMHUYCCKOI'0 COACPIKAHUA, CIIPABOYHbBIC HOCO6I/IH, pPeCypChI I/IHTepHCTa);

YMEHHEM IPUMEHATh Pa3IU4HbIE METO/IbI U 3aIIPOCHI IIPU IO UCKE U 0TOOpE MHPOPMAIIMH U COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAUMBIX IS
BBINOJIHEHUS YUEOHBIX U MI03HABATENbHBIX 33/ja4 ONPEeIEHHOI0 TUIIA; TPHOOPETEHUE OIbITa B 00JIACTH UCIOIb30BAHUS UH()OPMAIIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTMH, OBJIAJICHUE KyJIbTYpPOH aKTHUBHOT'O MCIIOJIb30BAHMS PA3IIMYHBIX [IOUCKOBBIX CUCTEM;

YMEHHUEM HCIIOJIb30BaTh U aHAJIM3UPOBATh B IIpoliecce yUeOHOH M MCCIe0BaTEeIbCKON EATEIbHOCTH UH(POPMALIUIO O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEJIbCKOT0 X035IIICTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPY’KaloLEel IPUPOIHON CpeJibl;

Ynueepcaﬂbnbmu KOMMYHUKAMUGHbBIMU oeiicmeuamu

1.

YMEHHEM 3aJjaBaTh BOIPOCH! (B X0J1€ TUAJIOra W/WIN TUCKYCCHH) MO CYIIECTBY 00CYKIaeMON TeMbl, (pOPMYJIUPOBATH CBOU MPENIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHMS ITPEITIOKEHHOM 3a/1auH;

MPpUOOpETEHNE OIbITa MPE3EHTAIMH PE3YJIHTATOB BBIMTOJHEHUS XMUMHYECKOTO JKCIEpPUMEHTa (J1a0OpaTOpPHOro OMbITa, JabopaTOpHOM
paboThI IO CCIEAOBAHUIO CBOMCTB BEUIECTB, Y4EOHOTO IPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKaMHM IIO3HABAaTEJIIbHOM U MCCIEA0BAaTENbCKOM JAESITENbHOCTH TNPU PpEIICHUU
BO3HUKAIOIIMUX MpoOJieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COIIACOBaHMS MO3MLMH (00CyXIeHus, 0OOMEH MHEHUSIMH, «MO3TOBbIE
HITYPMBD» U JP.);

Ynuesepcanvnvimu pecynamuenvimu deiicmeuamu

1.

YMEHHUEM CaMOCTOSITEIbHO OMNPENCISITh LEeNH ACATeIbHOCTH, IUIAHWPOBATh, OCYIIECTBIATH, KOHTPOJUPOBATH M TMPH HEOOXOIUMOCTH
KOPPEKTUPOBATh CBOIO JESATENLHOCTh, BBIOMpATh Hambosnee 3(G(eKTHBHBIE CHOCOOBI pelleHHs y4eOHbIX W TIO03HABaTENbHBIX 3ajad,
KOPPEKTUPOBATh MPEIIOKECHHBIA aJTOPUTM ACHUCTBUN MPH BBHIMOJHEHUU 33JIaHUKM C YIETOM IMOJTYYEHUS] HOBBIX 3HAHUU 00 H3y4aeMbIX
00BEKTaX — BEIIECTBAX U PEaAKIIHSIX;
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2. YMCHHUEM HCIIOJIb30BATh U AHAJIM3UPOBATH KOHTCKCTEHI, [TPCAJIAracMbIC B YCJIOBUU SaﬂaHHfI.

IIpenmeTHbIe pe3yJibTaThI

B cocTtaBe mpeaMeTHBIX PE3yIbTAaTOB MO OCBOCHHUIO 00S3aTENBHOTO COJCpPKAHMUS, YCTAHOBICHHOTO JaHHON NMpUMEpHOW paboueil mporpaMMoi,
BBIJICJIAIOT: OCBOCHHbIE 0OYYaIOUIMMUCS Hay4HbIE 3HAHUSA, YMEHMs U CIIOCOOBI AEHCTBHM, crienuduyeckue A1 NpeAMETHON o0sacTh «XuMHUsi»,
BUJBI JIEATEIBHOCTH O MOJYYEHUIO HOBOTO 3HAHMS, €T0 MHTEPIPETALUH, TpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX
CUTYyaLMSIX.

7 KJACC
1. packpvieams cMbICT OCHOBHBIX XMMUYECKUX MMOHATUM: aTOM, MOJIEKYJIa, XUMHUYECKUHN 3JIEMEHT, TPOCTOE BEIIECTBO, CI0KHOE BELIECTBO,
CMECh, BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs M MOJISKYJISIpHasl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsl Macca, MaccoBast IO
XUMHYECKOTO JJIEMEHTA, MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTa, OCHOBAHHE, COJIb, DJIEKTPOOTPULIATEIFHOCTD, CTENIEHb OKHCIICHUS,
XUMUYECKasl peakiys, TEIIOBOK 23 (EKT peakiuu, KiaacCupUKaIus peakiuid, XMUMUIeCcKas CBsI3b, paCTBOP, MacCOBas 10JIs BEIIECTBA B
pacTBope;

2. unnocmpuposams B3aUMOCBSA3b OCHOBHBIX XUMUYECKHUX MOHATUHN (CM . 1T . 1) M IPUMEHSATH 3TU NOHATUS IIPU ONMCAHUU BELIECTB U UX
IIPEBPAILCHMUI;

3. wucnoavzosamo XUMHUYCCKYHO CUMBOJIUKY IAJIsI COCTABJICHUA (I)OpMYJ'I BCIICCTB U ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ;

4. onpedensims BaICHTHOCTb aTOMOB JIEMEHTOB B OMHAPHBIX COEAMHEHUSX; CTEIIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COETUHECHUSAX;
MIPUHA/IJIEKHOCTD BEILIECTB K ONPEEIEHHOMY KJIacCy COeIMHEHUN No (opMyiaM; BUJI XMMUUYECKOH CBsI3U (KOBAJICHTHAs! U MIOHHAs1) B
HEOPraHUYECKUX COCAVHECHUAX;

5. packpuvieams cmuica nepuogudeckoro 3akona 1. M. MenneneeBa: 1eMOHCTpUPOBATh IOHUMAaHUE NIEPUOINYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX IOJIOKEHUS B IEPUOINYECKON crcTeME; 3aKOHOB COXPaHEHUS! MacChl BEIIECTB, IOCTOSTHCTBA COCTaBa,
aTOMHO- MOJIEKYJIIPHOTO YYEHHUs, 3aKOHAa ABOTa/IpO; ONUCHIGAMb U Xapakmepu306anms TabIMUHYI0 HOpMy MEPUOANYECKON CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHITHS «TJlaBHas noArpymnmna (A- rpymnmna)» u «mnodounas noarpynna (b rpynna)», Mansie u 6ombiive
NIEePUOJIbL; coomHOocums 0003HaYeHUs1, KOTOpble uMeroTces B Tabnuue «Ilepuonndeckas cucrema xumudeckux neMeHToB J[. 1. MenneneeBay ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMH CTPOECHUS aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB U 3aps]l s1pa, 0011ee YUCIIO 3JIEKTPOHOB U paclpeiesieHue X
10 JIEKTPOHHBIM CIIOSIM);

6. Kraccuguyuposams XUMUYECKHE JIEMEHTHI; HEOPraHMUECKUE BEUIECTBA; XUMUYECKHE PeaKkIiH (110 YUCITY M COCTAaBY YUacCTBYIOIIUX B
peaKIMU BEIIECTB, 10 TEIUIOBOMY 3G (DeKTy);

7. Xxapaxkmepuzosamv (onucviéams) oOUINE XUMUYECKHE CBOICTBA BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEP:K/1as ONHUCAHUE IPUME PaMH
MOJIEKYJISIPHBIX YPaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

8. npocrHo3upoeantb CBOMCTBa BCIICCTB B 3aBUCUMOCTH OT UX KAYECTBECHHOT'O COCTaBa; BOBMOXXHOCTHU MPOTCKAHUA XUMHNYCCKUX TIPC BpameHnﬁ
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B pa3JIMYHBIX YCIIOBUSAX;

9. ewvluuciams OTHOCHUTEIIbHYIO MOJICKYJIIPHYIO 1 MOJIAPHYIO MaCChI BEIIECTB; MAaCCOBYIO JOJIO XUMHUYCCKOI'O 3JIEMCHTA I10 (bopMyne
COCAUHCHMA, MAaCCOBYIO JOJIIO BEHICCTBA B PaCTBOPE; IIPOBO JUTH paC‘léTBI 110 YPaBHCHHUIO XAUMHWYECKOH PEaKIuu;

10. npumensms OCHOBHBIC ONIEPAIlUN MBICITUTEILHON NEATEIILHOCTH — aHAJIN3 U CHHTE3, CPaBHEHHE, 0000IIEHIE, CHCTEMATH3AIHIO,
KJIaCCU(PMKALIMIO, BBISIBJICHUE IPUYUHHOCIICACTBEHHBIX CBS3€H — JIJIS1 M3YYCHHS CBOMCTB BEIIECTB U XUMUYCCKUX PEAKITU;
€CTECTBEHHOHAYYHBIC METOIbI TIO3HAHUS — HAOJIOICHIE, N3MEPEHHE, MOJICIIUPOBAHKE, SKCIICPUMEHT (PEalIbHBIN U MBICTICHHBIN );

11. creoosams ipaBmIIaM MOJIB30BAHUS XUMHUECKON TIOCYIOM U JIAOOPaTOPHBIM 000PYAOBAaHUEM, a TAKXKE MPaBHJIaM 0OpaIleHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU I10 BBIITOJIHEHHUIO JJA00PATOPHBIX XUMUYECKUX OMBITOB 110 MOTYYEHHUIO U COOUPaHUIO
ra3000pa3HbIX BEHIECTB (BOJAOPO/Ia U KUCIOPO/a), IPUTOTOBICHHUIO PACTBOPOB C OINPEACIEHHON MAacCOBOM J0JIel paCTBOPEHHOTO
BEIIECTBA; MNIAHUPOBAThH U MPOBOJIUTH XUMUYECKUE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB MIENOUEH U KUCIOT C IOMOIIBIO
WHIUKATOPOB (JTaKMYC, (heHoNIPTaTICHH, METHIIOPAHXK H JIp.
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COIAEPKAHUE ITPOI'PAMMBI «BBeneHue B XUMHIO»

BBenenue (1 4.)
CoBpeMeHHAsI XUMUS U COBPEMEHHBIE BellecTBa. MHOTO00pa3ue XUMUIECKUX coequHeHH. OCHOBHBIC TIOHATHS XUMUU.

Tema Nel BemecTBa Bokpyr Hac (7 1)
HcTopus pa3BuTHs ObITOBOI XMMHUU. Y IMBUTEIbHBIE CBOWCTBA BOAbL. Bona B mpupose, ObiTy, mpou3Boacte. Conu B ObITY, UX MHOrooOpasue, CBOWCTBA,
npuMeHeHre. CTpouTenbHbIE MaTepUabl U UX UCIIOJI30BAHUE IIPU PEMOHTE KWIIbIX IOMEIIeHUH. MicTopus co3nanus crndek, BUAbI CIMYEK, BEILIECTBA B UX
cocraBe. KaHuenspckue NpuHAUIEKHOCTH IJla3aMu XUMHUKa. VICTOpus co3gaHus MaTepHalioB JJi MUChbMa: Mamupyc, neprament, Oymara. I'padutoBbie
KapaHJaly, YepHuia, Kpacku. Mbuta u cuntetndeckue moroiue cpenacrsa (CMC). Uuctsmue npenapaThl U NATHOBBIBOAUTENU. Kiten, uX cocTaB u JielicTBIE
Ha pasHble MaTtepuabl. CpeacTBa OBITOBOI XMMUU B IOME M TEXHUKA 0€30M1aCHOCTHU MPH paboTe ¢ HUMHU.
Pacuernble 3a1aun. Beruucienre MaccoBol J10J1M pacCTBOPEHHOI'O BELIECTBA B PACTBOPE.
Hemoncmpayuu.
1. ®dusnyeckue cBOKCTBA cojieil, ncnoib3yemsbie B 0bITy (KMnO4, CaCO3, Na2CO3, NaHCO3, NaCl u ap.).
2. OunbTpOBaHKE 3arPSI3HEHHON BOJIBI U TIOKA3 €€ MPO3PayHOCTH.
3. O06pa3ibl NPUPOJHBIX U UCKYCCTBEHHBIX CTPOUTEIbHBIX MaTEpUAIOB.
4. PaznuuHble BUABI CIIMYEK.
5. UepHuna aJisi TATHONIMCH.
6. [Tomyuenue MpLIa.
7. Uuctdiue cpeicTBa, NATHOBBIBOJAUTEIH U KJIEH.
Jlabopamopnuie onvimul.
1. XKecTkocTh BOJIBI M CITOCOOBI €€ YCTpPAaHEHMS B IOMAITHUX YCIOBUAX. Y JaJleHUEe HAaKUIU ¢ BHYTPEHHEH MOBEPXHOCTH SMAIMPOBAHHON MOCYIBI.
2. PaccMoTpeHue KpUCTaLIOB COJIEHM ¢ IOMOIIBIO JIYIIBI.
3. PacnosnaBanue coneir (KMnO4, NaCl, CuSO4 « 5SH20, CaCO3 — Mmen B BHJIe IOPOIIKA U JIP.) [0 XapaKTepHbIM (PU3MUECKUM CBOICTBaM.
4. 3aTBepaeBaHue IEMEHTa (MU TUIICA) TPU CMEUTUBAHUU C BOJOM.
5. Cpasnenue mbiia 1 CMC o o6pazoBanuto nieHsl. [Togoop CMC, noaxoasux st ONpeeICHHOTO BUIa TKAaHU U 3arps3HEHUSI.
6. ITogOop cpeacTB ans BBIBEJCHUS NATEH KHpa, PKaBUMHBI, (PYKTOBOro coka ¢ TkaHeil. 7.Ilombop kieeB mo crpaBOYHON Talmuue JUIsl CKICHBAHUS
pa3IUYHBIX MaTEPHUAJIOB (JPEBECUHBI, METAIIIOB, KOXKHU, ¢papdopa u ap.).
Ilpakmuueckue padomul.
1. Kak mogo6pats HeoOxomumbie CMC 171st CTUPKH B JOMAIITHUX yCIIOBUSX.
2. YaneHue MsTeH ¢ TKaHU C TTIOMOIIbIO MPEASIOKEHHBIX YUCTALIUX CPEJICTB.
3. [IpuroroBneHue Kiest U CKIEMBaHUE JIBYX OJIMHAKOBBIX U JIBYX Pa3HbIX MAaT€pPUAJIOB.
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Tema Ne2 T'eoxummuuyeckue HNHUKJIBI B MPHUpoOAeE:

BeYHOe JIBHKEHHe XUMUUYEeCKHX 3JIeMeHToB Ha 3emJie (12 v)
[Ipenmer reoxumun. 0607104k 3emiu. XUMUYECKUN COCTaB 3eMHBIX cdep. [Iporiecchl paccesHus BEIECTBa B KHUIKOCTSIX, ra3ax, B TBEpAbIX Tenax. Boga —
HEO00X0IMMOE yCIIOBUE BCEX MPUPOIHBIX XMMHUECKUX MpoIleccoB. I'eoxuMuyeckue nporecchl B okeane. KpyroBopoTsl yriieKucioro rasa, a3oTa, Kuciopoja.
buorenHsble 351eMEHTHI — CBA3YIOLIEE 3BEHO MEK]Y )KUBOW U HE)KUBOM ITPUPOJION.
PacueTHbie 3a1aun. Beruucienre MaccoBbIX J10JIEN XUMUUYECKUX 3JIEMEHTOB B COEIUHEHUSAX, YUYACTBYIOIINX B IPUPOJAHBIX TEOXUMUYECKUX LIUKIIAX.
Hemoncmpayuu.
1. T'opHbIE MOPOBI U MUHEPAIIBI.
2. PactBopeHue B BOJIE COJIeH, ra30B (YIJIEKUCIIOro ra3a, aMMHUaKa).
3. OGHapy>keHHEe KUCIOPO/Ia, BBIIEISIEMOr0 3eJIEHBIM PACTEHHEM Ha CBETY.
Jlabopamopnuvie onvimol.
1. BaumopeiictBue okcuaa yriueponaa (IV) ¢ rugpokcuiom kanbliys B pacTBOpE.
2. [Nonydenue ruapokapboHaTa KalbLUs U Pa3JIOKEHUE €ro IPU HarPeBaHHH.
Ilpakmuueckue padomot
1. OGHapyxeHne KapOOHATOB B TOPHBIX MOPOAAX (Ka4eCTBEHHAs PEAKIIHMs Ha KapOOHAT-HOH).
2. Onpenenenne pH nouBeHHON BBITSIKKH, PACTBOPOB KUCIIOT U ILET0YEH.
3. Pacnio3HaBaHue coiieid HaTpUs U Kausl.
4. PacriozHaBanue cyiab(haToB, XJIOPUIOB.
5.Ilpu3Haku XMMUYECKUX peakluil Ha mpuMepe onbiTa «3BepKeHue ByJIKaHa»

Tema Ne3 Xumusa — Hayka skcnepumMenTaiabHas. [Ipakrukym (13 4)
Hurpatel B npoaykrax nuranus. KauecTBeHHBIN aHAIU3 ONPENEICHNs] HUTPAaTOB B OBOIIAX.
Texnuka nadopatopHsix padot. KauecTBeHHsbli ananus. Onpeaenenne OuucTka Bobl eperonkoil. OnpeaesieHue Haluyusl HOHOB B TTOYBEHHOM BBITSKKE.
KonunuectBennslil ananus. OmnpeneneHue 3arps3HEHHOCTH NPoAyKTa (rmoBapeHHOoM conu). KonnuecTBeHHOE olpeseneHre Macc MPOAYyKTOB peakuuu (mpu
pasyiokeHu KapOoHata). Omnpe/eneHre KOHLEHTPAUK XJIopa B COCyJe MoJoMeTpudyeckuM MmetonaoM. [lomyuenue, coOupanue u uACHTUGHUKAIMS Ta3o0B,
MOHTaX IPUOOPOB.
Dopmbl no06eOCHUA UMO206 Peanu3ayull RPOZPaAMMbL:
® BLICTaBKa I10JIE3HBIX HCKOIAEMBIX;
® (OTOBBICTABKH IO Pe3yJIbTaTaM MPOBEACHHBIX SKCIIEPUMEHTOB;
® y4yeOHO-UCCIIeI0BaTEIbCKUE KOHPEPEHIINN;
® JICMOHCTpALM NIPE3CHTALNN, XUMUYECKUX IIPEICTABICHUN;
® yYyacTHe B IIKOJIbHBIX, MyHUIIUNIANBHBIX, O0JIACTHBIX, BCEPOCCUMCKHUX, MEXIYHApOAHBIX KOHKYpCaX, aKIHIX.
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KanennapHo-remaTuyeckoe niiaHupoBaHue

Ne HanmeHnoBaHMe TeMBbI 3aHATHSA Kajennapubie
CPOKH
Beenenue (1 yac)
1 CoBpeMeHHasl XUMUS U COBPEMEHHBIE BelecTBa. MHOroo0pasue XuMudeckux coequHeHnii. OCHOBHbIE IOHATUS XMMUU.
Tema 1. BemecTBa Bokpyr Hac (7 yacoB)

2 HcTopus pa3BuTHs OBITOBOM XMMUU.

3 Bopa u conu B ObITy, IpUPOZE U B IPOU3BOJICTBE.

4 CrpoutenbHble MaTepraiibl. IcTopust CIMUKH.

5 Hcropus co3nanus MaTepraios Ul IUCbMa.

6 CpenctBa O6b1TOBOM XxuMun. [Ipaktiaeckas padota Nel «Kak momgodpars Heooxomumbie CMC 11t CTUPKY B TOMAITHUX YCIOBHSIX).

7 Yucrtamue npenaparbl ¥ naTHoBbiBoguTenu. [Ipaktuueckas pabora Ne2 «VYpaneHue nsTeH C TKaHU C MOMOUIbIO IPEJIOAKEHHBIX

YUCTALIUX CPECTBY.
8 Kneu, ux cocraB u feiicTBue Ha pa3Hble Marepuansl. CpeacTBa OBITOBONM XMMUU B IOME M TEXHHUKA O€30IaCHOCTH IIPU PaboTe ¢ HUMH.
[TpakTryeckas padora Ne3 «IIpurorosienue kiies U CKI€UBaHUE JBYX OJAMHAKOBBIX U JIBYX Pa3HbIX MATEPUATIOBY.
Tema 2. 'eoxuMuYecKue HMKJIbI B IPUPO/E:
BeYHOe JIBH:KeHHe XMMHYeCKHUX 3J1eMeHTOB Ha 3emute (12 u)

9 [Tpeamet reoxumuu. O60M0YKH 3EMITH.

10 XUMHUECKHUH COCTaB 3eMHBIX cep.

11 IIpoueccel paccesHUs BEECTBA B JKUIKOCTSX, Ta3ax, B TBEPABIX Teax.

12 | Boga — Heo6xouMoe yCIOBUE BCEX MPUPOTHBIX XMMUYECKHX IPOLIECCOB.

13 ['eoxumuueckue nporeccsl B OKEaHe.

14 | KpyroBopoTsl yrieKucioro rasa, a3ota, Kuciopoja.

15 broreHHbIe 271EMEHTBI — CBA3YIOLIEE 3BEHO MEXKY JKUBOW U HEXXUBOU IIPUPOIOU.

16 | [IpakTuueckas pabora Nel. OGHapykeHHe KapOOHATOB B TOPHBIX MOPOJax (KauecTBEHHas peakius Ha KapOOHAT-HOH).

17 | Ilpaktuueckas pabota Ne2.Onpenenenne pH nouBeHHON BBITSKKH, pACTBOPOB KUCIIOT U LIE0YEH.

18 | IIpakTuueckas padora Ne3. Pacro3HaBanue colieid HaTpUs U Kajusl.

19 | Ilpaktuueckas padora Ne4. Pacro3zHaBanue cynb(aToB, XJIOPUIOB.

20 | Ilpaktuueckas pabota Ne5.IIpu3Haku XUMHUECKUX peakluii Ha mpuMepe onbiTa «/3BepkeHne ByIKaHay.

Tema 3. Xumusi — Hayka JKcnepuMeHTaabHasnA (13 1)
21 Hutpate! B npoaykrax nuranus. KauecTBeHHBIN aHAIU3 ONPENEICHNs HUTPATOB B OBOIIAX.
22 | 3arpsi3HEHHE NIOYBBI U BOJIbI HOHAMM TSKENBIX METaJI0B. KauecTBEHHBIN aHAJIN3 ONPEEICHNS HOHOB METAIIIIOB.
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23 KauecTBennsiit ananus. Onpenenenre O4ucTka BOAbI eperoHkoi. OnpeneneHne HaIu4usi MOHOB B IOYBEHHOM BBITSIKKE.

24 KonunuecTBennslit ananus. OnpeneneHue 3arpsi3HEHHOCTH TPOIyKTa (TOBApEHHOM COJIN).

25 | KonuuecTBEHHOE ONpEEIIEHNE Macc IPOAYKTOB peakuu (IIpH pa3ioKeHuu kapOoHarta). Pelienne npakTuKo-OpueHTUPOBAHHBIX
3azad.

26 | OmpeneneHue KOHIIGHTPAIMU XJIOPa B COCY/1€ HOAOMETPUUYECKUM METOJ0M. PellieHne npakTuko-opueHTUPOBAHHBIX 3a/1a4.

27 | llonyuyenue, cobupanue u ueHTUGUKALIKA Ta30B, MOHTAX MPUOOPOB.

28 Texnuka maboparopubix padot. [Ipaktrdeckas padorta Nel. B3aumoeiictBue MeTamioB (Maraus, IMHKA, JKeJI€3a, MEJIM) C paCTBOpaMH
KHCJIOT. ...

29 | Ilpaktuueckas padota Ne2. OuricTka BOJIbI IEPETOHKOM.

30 [TpakTrueckas padora Ne3. OuncTka BOJIBI OT 3arpsI3HCHUIA.

31 [TpakTuaeckas padorta Ne4. [TpuroToBieHNE BHITSHKKH M3 OBOIICH U ONPEICIICHIE HATMYUS HUTPATOB.

32 | IIpaktuueckas pabota Ne5. Onpenenenue CTENeHH 3aCOJICHHOCTH MTOYBBHI.

33 [TpakTuaeckas padborta Ne6. Permenne skcriepiMeHTaIbHBIX 33134 Ha PACIIO3HABAHUE KATHOHOB U AHHOHOB.

34 Urorosoe 3ausrtue.
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